
PDF generated using the open source mwlib toolkit. See http://code.pediapress.com/ for more information.
PDF generated at: Thu, 28 Jun 2012 23:28:26 UTC

Pequignot Palace Pantry



Contents
Articles
A 1

Acacia 1
Aframomum melegueta 10
Agar 12
Agave 17
Agave nectar 22
Alfalfa 25
Allspice 39
Almond 42
Aloe vera 53
Aloysia citrodora 60
Amaranth 63
Angelica 74
Anise 78
Apple cider vinegar 81
Arrowroot 83
Artemisia vulgaris 87
Asafoetida 93
Assam tea 98
Azuki bean 102

B 105

Bai Mudan tea 105
Baking powder 107
Balsamic vinegar 110
Bancha 114
Barley 115
Basil 126
Basmati 135
Bay leaf 138
Black cardamom 142
Black pepper 144
Black tea 155



Brown rice 162
Brown rice syrup 164
Buckwheat 165
Bulgur 174
Butter 176

C 187

Calendula 187
Camellia sinensis 191
Canola 195
Caraway 201
Cardamom 204
Cashew 208
Catuaba 213
Cayenne pepper 216
Celery 218
Ceratonia siliqua 224
Chamomile 230
Chervil 232
Chickpea 234
Chicory 241
Chili powder 248
Chives 249
Chocolate 253
Cinnamomum aromaticum 269
Cinnamon 273
Citric acid 281
Clove 289
Clover 294
Cocoa bean 299
Coconut 309
Coconut oil 331
Coffee 339
Coriander 363
Corn starch 369
Cornmeal 370
Couscous 373
Crushed red pepper 378



Cumin 378
Curry 383
Curry Tree 397
Cymbopogon 400

D 403

Dill 403
Dysphania ambrosioides 409

E 412

Earl Grey 412
Echinacea 414
Elettaria 421
Epimedium 423

F 428

Fennel 428
Fenugreek 436
Filé powder 440
Fish sauce 441
Flax 443

G 453

Galangal 453
Garcinia indica 456
Garlic 458
Genmaicha 473
Ghee 474
Ginger 477
Glutinous rice 485
Green tea 493

H 507

Hazelnut 507
Herb 512
Hibiscus 515
Hojicha 523
Honey 524
Horseradish 542



I 547

Illicium verum 547

J 551

Jasmine rice 551
Jimbu 551
Juglans nigra 552
Juglans regia 559
Juniper berry 565

K 568

Katsuobushi 568
Khorasan wheat 570
Kombu 573
Kombucha 575

L 582

Lavender 582
Legume 590
Lemon 593
Lentil 599
Lime (fruit) 605
Liquorice 609
List of culinary herbs and spices 614
List of diets 620
List of edible seeds 626
List of food origins 630
List of plants used in herbalism 641
List of rice varieties 652
List of unrefined sweeteners 659

M 663

Mango 663
Maple syrup 675
Marjoram 685
Mastic 687
Mastic (plant resin) 688
Melissa officinalis 691



Mentha 696
Millet 702
Mirin 709
Molasses 710
Mung bean 713
Mustard (condiment) 720
Mustard oil 730
Mustard seed 734

N 736

Nepeta cataria 736
Nettle 739
Nigella 746
Nori 748
Nutmeg 751
Nut (fruit) 762
Nutritional yeast 767

O 769

Oat 769
Olive oil 778
Onion 795
Oolong 806
Oregano 811
Oyster sauce 816

P 819

Paprika 819
Parsley 821
Peanut 826
Pecan 841
Pepita 849
Peppermint 852
Phaseolus lunatus 857
Phaseolus vulgaris 861
Phoenix dactylifera 871
Phytotherapy 882
Pine nut 885



Ponzu 891
Poppy seed 892
Potassium bitartrate 902
Prune 904
Pu-erh tea 907

Q 924

Quinoa 924

R 931

Raisin 931
Red raspberry leaf 934
Rice noodles 935
Rice vinegar 937
Roasted barley tea 939
Rolled oats 940
Rooibos 942
Rose 947
Rose hip 953
Rose water 955
Rosemary 957
Rubus idaeus 963
Rye 965

S 970

Safflower 970
Saffron 975
Salt 990
Salvia officinalis 1003
Sambucus 1007
Seaweed 1013
Sencha 1017
Sesame 1019
Sesame oil 1028
Soba 1034
Sodium bicarbonate 1039
Sorghum 1047
Soy sauce 1054



Soybean 1064
Spelt 1088
Split pea 1093
Steel-cut oats 1094
Sugar 1095
Sugarcane 1105
Suma root 1120
Sumac 1121
Sunflower seed 1127
Sōmen 1131

T 1132

Tabebuia 1132
Tamarind 1138
Tapioca 1145
Tarragon 1152
Tea 1156
Theobroma cacao 1176
Thyme 1183
Trachyspermum ammi 1186
Trifolium pratense 1189
Turmeric 1192

U 1197

Udon 1197
Umeboshi 1200
Uncaria tomentosa 1203

V 1206

Valerian (herb) 1206
Vinegar 1211

W 1222

Wakame 1222
Walnut 1226
Wasabi 1230
Wattleseed 1234
Wheat 1235
White tea 1253



Witch-hazel 1257

Y 1261

Yeast 1261

References
Article Sources and Contributors 1274
Image Sources, Licenses and Contributors 1315

Article Licenses
License 1343



1

A

Acacia

Golden Wattle (Acacia pycnantha), the floral
emblem of Australia

Acacia (   /əˈkeɪʃə/ or /əˈkeɪsiə/) is a genus of shrubs and trees
belonging to the subfamily Mimosoideae of the family Fabaceae, first
described in Africa by the Swedish botanist Carl Linnaeus in 1773.
Many non-Australian species tend to be thorny, whereas the majority
of Australian acacias are not. They are pod-bearing, with sap and
leaves typically bearing large amounts of tannins and condensed
tannins that historically in many species found use as pharmaceuticals
and preservatives.

The generic name derives from ακακία (akakia), the name given by
early Greek botanist-physician Pedanius Dioscorides (ca. 40-90) to the
medicinal tree A. nilotica in his book Materia Medica.[1] This name
derives from the Greek word for its characteristic thorns, ακις (akis, thorn).[2] The species name nilotica was given
by Linnaeus from this tree's best-known range along the Nile river.

Acacias are also known as thorntrees, whistling thorns or wattles, including the yellow-fever acacia and umbrella
acacias.
The genus Acacia previously contained roughly 1300 species, about 960 of them native to Australia, with the
remainder spread around the tropical to warm-temperate regions of both hemispheres, including Europe, Africa,
southern Asia, and the Americas. However, in 2005 the genus was divided into five separate genera. The name
Acacia was retained for the majority of the Australian species and a few in tropical Asia, Madagascar and Pacific
Islands. Most of the species outside Australia, and a small number of Australian species, were reclassified into
Vachellia and Senegalia. The two final genera, Acaciella and Mariosousa, only contain about a dozen species from
the Americas each.

Classification
The traditional circumscription of the genus Acacia is not monophyletic. This discovery has led to the breaking up of
Acacia into five genera as discussed in: List of Acacia species, along with the much debated re-typification of the
genus with an Australian species instead of the original African type species.[3] That decision has lead a group of
taxonomists to decide to continue to use the traditional Acacia sensu lato circumscription of the genus.[3] This is
however probably bad practice and in direct violation of modern principles of classification.[4][5] When the genus is
divided, the traditional acacias of Africa are now treated in the genera Vachellia and Senegalia, some of the
American species are placed in Acaciella and Mariosousa, and the majority of species still treated in the genus
Acacia are confined to Australia.
In common parlance, the term "acacia" is occasionally misapplied to species of the genus Robinia, which also
belongs in the pea family. Robinia pseudoacacia, an American species locally known as Black Locust, is sometimes
called "false acacia" in cultivation in the United Kingdom.
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Geography
Acacias in Australia probably evolved their fire resistance about 20 million years ago when fossilised charcoal
deposits show a large increase, indicating that fire was a factor even then. With no major mountain ranges or rivers
to prevent their spread, the wattles began to spread all over the continent as it dried and fires became more common.
They began to form dry, open forests with species of the genera Casuarina, Eucalyptus and Callitris (Cypress-pines).
The southernmost species in the genus are Acacia dealbata (Silver Wattle), Acacia longifolia (Coast Wattle or
Sydney Golden Wattle), Acacia mearnsii (Black Wattle), and Acacia melanoxylon (Blackwood), reaching 43°30' S
in Tasmania, Australia, while Acacia caven (Espinillo Negro) reaches nearly as far south in northeastern Chubut
Province of Argentina.
Australian species are usually called wattles, while African and American species tend to be known as acacias.
Acacia albida, Acacia tortilis and Acacia iraqensis can be found growing wild in the Sinai desert and the Jordan
valley. It is found in the savanna vegetation of the tropical continental climate. It grows wild in Montserrat West
Indies; there it is locally referred to as 'cusha.'

Description

Acacia seedling in the transitional stage between
pinnate leaves and phyllodes.

The leaves of acacias are compound pinnate in general. In some
species, however, more especially in the Australian and Pacific islands
species, the leaflets are suppressed, and the leaf-stalks (petioles)
become vertically flattened, and serve the purpose of leaves. These are
known as phyllodes. The vertical orientation of the phyllodes protects
them from intense sunlight, as with their edges towards the sky and
earth they do not intercept light so fully as horizontally placed leaves.
A few species (such as Acacia glaucoptera) lack leaves or phyllodes
altogether, but possess instead cladodes, modified leaf-like
photosynthetic stems functioning as leaves.

The small flowers have five very small petals, almost hidden by the
long stamens, and are arranged in dense globular or cylindrical
clusters; they are yellow or cream-colored in most species, whitish in some, even purple (Acacia purpureapetala) or
red (Acacia leprosa Scarlet Blaze). Acacia flowers can be distinguished from those of a large related genus, Albizia,
by their stamens which are not joined at the base. Also, unlike individual Mimosa flowers, those of Acacia have
more than 10 stamens.[6]

The plants often bear spines, especially those species growing in arid regions. These sometimes represent branches
which have become short, hard and pungent, or sometimes leaf-stipules. Acacia armata is the Kangaroo-thorn of
Australia and Acacia erioloba is the Camelthorn of Africa.
Acacia seeds can be difficult to germinate. Research has found that immersing the seeds in various temperatures
(usually around 80 °C) and manual seed coat chipping can improve yields to approximately 80 percent.[7]
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Symbiosis

Acacia collinsii stipules

In the Central American Acacia sphaerocephala, Acacia cornigera,
and Acacia collinsii (collectively known as the bullthorn acacias), the
large thorn-like stipules are hollow and afford shelter for several
species of Pseudomyrmex ants, which feed on a secretion of sap on the
leaf-stalk and small, lipid-rich food-bodies at the tips of the leaflets
called Beltian bodies. In return, the ants add protection to the plant
against herbivores.[8] Some species of ants will also fight off
competing plants around the acacia, cutting off the offending plant's
leaves with their jaws and ultimately killing it. Other associated ant
species appear to do nothing to benefit their hosts.

Similar mutualisms with ants occur on Acacia trees in Africa, such as the Whistling Thorn acacia. The acacias
provide shelter for ants in the hollow stipules and nectar in extrafloral nectaries for their symbiotic ants such as
Crematogaster mimosae. In turn, the ants protect the plant by attacking large mammalian herbivores and stem-boring
beetles that damage the plant.

Pests
In Australia, Acacia species are sometimes used as food plants by the larvae of hepialid moths of the genus Aenetus
including A. ligniveren. These burrow horizontally into the trunk then vertically down. Other Lepidoptera larvae
which have been recorded feeding on Acacia include Brown-tail, Endoclita malabaricus and Turnip Moth. The
leaf-mining larvae of some bucculatricid moths also feed on Acacia: Bucculatrix agilis feeds exclusively on Acacia
horrida and Bucculatrix flexuosa feeds exclusively on Acacia nilotica.
Acacias contain a number of organic compounds that defend them from pests and grazing animals.[9]

Uses

Food uses

Acacia seed pods, also known as Guajes, served
as part of a botana in Oaxaca, Mexico.

Acacia seeds are often used for food and a variety of other products.
In Burma, Laos and Thailand, the feathery shoots of Acacia pennata
(common name cha-om, ชะอม and su pout ywet in Burmese) are used
in soups, curries, omelettes, and stir-fries.

In Mexico the seeds are known as Guajes. Guajes or huajes are the flat,
green pods of an acacia tree. The pods are sometimes light green or
deep red in color—both taste the same. Guaje seeds are about the size
of a small lima bean and are eaten raw with guacamole, sometimes
cooked and made into a sauce. They can also be made into fritters. The
ground seeds are used to impart a slightly garlicy flavor to a mole
called guaxmole (huaxmole). The dried seeds may be toasted and
salted and eaten as a snack referred to as "cacalas".

The predominantly herbivorous spider Bagheera kiplingi, which is found in Central America and Mexico, feeds on
nubs at the tips of the acacia leaves, known as Beltian bodies, which contain high
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Acacia dealbata seeds

concentrations of protein. These nubs are produced by the acacia as
part of a symbiotic relationship with certain species of ant, which also
eat them.[10]

Acacia is listed as an ingredient in Sun Drop, Fresca, a citrus soft
drink, RC Cola, Barq's root beer, Full Throttle Unleaded Energy Drink,
Strawberry-Lemonade Powerade[11] as well as in Läkerol pastille
candies, Altoids mints, Langer's Pineapple coconut Juice, Wrigley's
Eclipse chewing gum and M&Ms Pretzel.

Honey labeled under the term 'Acacia Honey' is a type of honey
produced by bees from a false acacia known as black locust in North America, but called by the misnomer 'acacia' in
Europe, hence this liquid honey which practically doesn't crystallize does not come from true acacias.

Gum
Various species of acacia yield gum. True gum arabic is the product of Acacia senegal, abundant in dry tropical
West Africa from Senegal to northern Nigeria.
Acacia arabica is the gum-Arabic tree of India, but yields a gum inferior to the true gum-Arabic.

Uses in folk medicine
Acacia species have possible uses in folk medicine. In Ayurvedic medicine, Acacia nilotica may be a remedy helpful
for treating premature ejaculation. A 19th century Ethiopian medical text describes a potion made from an Ethiopian
species of Acacia (known as grar) mixed with the root of the tacha, then boiled, as a cure for rabies.[12]

An astringent medicine high in tannins, called catechu or cutch, is procured from several species, but more especially
from Acacia catechu, by boiling down the wood and evaporating the solution so as to get an extract.[13][14] The
catechu extract from Acacia catechu figures in the history of chemistry in giving its name to the catechin, catechol,
and catecholamine chemical families ultimately derived from it.

Ornamental uses
A few species are widely grown as ornamentals in gardens; the most popular perhaps is Acacia dealbata (Silver
Wattle), with its attractive glaucous to silvery leaves and bright yellow flowers; it is erroneously known as "mimosa"
in some areas where it is cultivated, through confusion with the related genus Mimosa.
Another ornamental acacia is Acacia xanthophloea (Fever Tree). Southern European florists use Acacia baileyana,
Acacia dealbata, Acacia pycnantha and Acacia retinodes as cut flowers and the common name there for them is
mimosa.[15]

Ornamental species of acacia are also used by homeowners and landscape architects for home security. The sharp
thorns of some species deter unauthorized persons from entering private properties, and may prevent break-ins if
planted under windows and near drainpipes. The aesthetic characteristics of acacia plants, in conjunction with their
home security qualities, makes them a considerable alternative to artificial fences and walls.

http://en.wikipedia.org/w/index.php?title=File%3AAcacia_dealbata_seeds.jpg
http://en.wikipedia.org/w/index.php?title=Ant
http://en.wikipedia.org/w/index.php?title=Sun_Drop
http://en.wikipedia.org/w/index.php?title=Fresca
http://en.wikipedia.org/w/index.php?title=Citrus
http://en.wikipedia.org/w/index.php?title=Soft_drink
http://en.wikipedia.org/w/index.php?title=Soft_drink
http://en.wikipedia.org/w/index.php?title=RC_Cola
http://en.wikipedia.org/w/index.php?title=Barq%27s
http://en.wikipedia.org/w/index.php?title=Root_beer
http://en.wikipedia.org/w/index.php?title=Full_Throttle_%28drink%29
http://en.wikipedia.org/w/index.php?title=Energy_Drink
http://en.wikipedia.org/w/index.php?title=Powerade
http://en.wikipedia.org/w/index.php?title=L%C3%A4kerol
http://en.wikipedia.org/w/index.php?title=Pastille
http://en.wikipedia.org/w/index.php?title=Candy
http://en.wikipedia.org/w/index.php?title=Altoids
http://en.wikipedia.org/w/index.php?title=Breath_mint
http://en.wikipedia.org/w/index.php?title=Wrigley%27s
http://en.wikipedia.org/w/index.php?title=Chewing_gum
http://en.wikipedia.org/w/index.php?title=Monofloral_honey%23Some_types_of_monofloral_honey
http://en.wikipedia.org/w/index.php?title=Black_locust
http://en.wikipedia.org/w/index.php?title=Gum_arabic
http://en.wikipedia.org/w/index.php?title=Acacia_senegal
http://en.wikipedia.org/w/index.php?title=Senegal
http://en.wikipedia.org/w/index.php?title=Nigeria
http://en.wikipedia.org/w/index.php?title=Acacia_arabica
http://en.wikipedia.org/w/index.php?title=India
http://en.wikipedia.org/w/index.php?title=Folk_medicine
http://en.wikipedia.org/w/index.php?title=Ayurvedic_medicine
http://en.wikipedia.org/w/index.php?title=Acacia_nilotica
http://en.wikipedia.org/w/index.php?title=Premature_ejaculation
http://en.wikipedia.org/w/index.php?title=Rabies
http://en.wikipedia.org/w/index.php?title=Astringent
http://en.wikipedia.org/w/index.php?title=Tannin
http://en.wikipedia.org/w/index.php?title=Catechu
http://en.wikipedia.org/w/index.php?title=Acacia_catechu
http://en.wikipedia.org/w/index.php?title=Catechu
http://en.wikipedia.org/w/index.php?title=Catechin
http://en.wikipedia.org/w/index.php?title=Catechol
http://en.wikipedia.org/w/index.php?title=Catecholamine
http://en.wikipedia.org/w/index.php?title=Garden
http://en.wikipedia.org/w/index.php?title=Acacia_dealbata
http://en.wikipedia.org/w/index.php?title=Mimosa
http://en.wikipedia.org/w/index.php?title=Acacia_xanthophloea
http://en.wikipedia.org/w/index.php?title=Landscape_architect
http://en.wikipedia.org/w/index.php?title=Home_security
http://en.wikipedia.org/w/index.php?title=Fence
http://en.wikipedia.org/w/index.php?title=Wall


Acacia 5

Paints
The ancient Egyptians used Acacia in paints.[16]

Perfume

Acacia farnesiana

Acacia farnesiana is used in the perfume industry due to its strong
fragrance. The use of Acacia as a fragrance dates back centuries.

Symbolism and ritual

Egyptian goddess Isis

The Acacia is used as a symbol in Freemasonry, to represent purity and
endurance of the soul, and as funerary symbolism signifying
resurrection and immortality. The tree gains its importance from the
description of the burial of Hiram Abiff, the builder of King Solomon's
Temple in Jerusalem.

Egyptian mythology has associated the acacia tree with characteristics
of the tree of life (see the article on the Myth of Osiris and Isis).

Several parts (mainly bark, root and resin) of Acacia are used to make
incense for rituals. Acacia is used in incense mainly in India, Nepal,
and China including in its Tibet region. Smoke from Acacia bark is
thought to keep demons and ghosts away and to put the gods in a good
mood. Roots and resin from Acacia are combined with rhododendron,
acorus, cytisus, salvia and some other components of incense. Both
people and elephants like an alcoholic beverage made from acacia
fruit.[17] According to Easton's Bible Dictionary, the Acacia tree may
be the “burning bush” (Exodus 3:2) which Moses encountered in the
desert.[18] Also, when God gave Moses the instructions for building the Tabernacle, he said to "make an ark " and "a
table of acacia wood" (Exodus 25:10 & 23, Revised Standard Version)

In Russia, Italy and other countries it is customary to present women with yellow mimosas (among other flowers) on
International Women's Day (March 8). These "mimosas" are actually from Acacia dealbata (Silver Wattle).
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Tannin
The bark of various Australian species, known as wattles, is very rich in tannin and forms an important article of
export; important species include Acacia pycnantha (Golden Wattle), Acacia decurrens (Tan Wattle), Acacia
dealbata (Silver Wattle) and Acacia mearnsii (Black Wattle).
Black Wattle is grown in plantations in South Africa. Most Australian acacia species introduced to South Africa
have become an enormous problem, due to their naturally aggressive propagation. The pods of Acacia nilotica
(under the name of neb-neb), and of other African species are also rich in tannin and used by tanners.

Wood

Acacia koa Wood

Acacia tree near the end of its range in the Negev
Desert of southern Israel.

Some Acacia species are valuable as timber, such as Acacia
melanoxylon (Blackwood) from Australia, which attains a great size;
its wood is used for furniture, and takes a high polish; and Acacia
omalophylla (Myall Wood, also Australian), which yields a fragrant
timber used for ornaments. Acacia seyal is thought to be the
Shittah-tree of the Bible, which supplied shittim-wood. According to
the Book of Exodus, this was used in the construction of the Ark of the
Covenant. Acacia koa from the Hawaiian Islands and Acacia
heterophylla from Réunion island are both excellent timber trees.
Depending on abundance and regional culture, some Acacia species
(e.g. Acacia fumosa), are traditionally used locally as firewoods.[19]

Acacia heterophylla Wood

Pulpwood

In Indonesia (mainly in Sumatra) and in Malaysia (mainly in Sarawak)
plantations of Acacia mangium are being established to supply
pulpwood to the paper industry.

Acacia gives high opacity and below average bulk paper. This is
suitable in lightweight offset papers used for bibles and dictionaries. It
is also used in paper tissue where it improves softness.
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Land Reclamation
Acacia can be planted for erosion control, especially after mining or construction damage.[20]

Ecological invasion
For the same reasons it is favored as an erosion-control plant, with its easy spreading and resilience, some varieties
of acacia, are potentially an invasive species. One of the most globally significant invasive Acacias is Black Wattle
Acacia mearnsii, which is taking over grasslands and abandoned agricultural areas worldwide, especially in
moderate coastal and island regions where mild climate promotes its spread. Australian/New Zealand Weed Risk
Assessment gives it a "high risk, score of 15" rating and it is considered one of the world's 100 most invasive
species.[21] Extensive ecological studies should be performed before further introduction of acacia varieties as this
fast-growing Genus, once introduced, spreads fast and is extremely difficult to eradicate.

Phytochemistry of Acacia

Alkaloids
As mentioned previously, Acacias contain a number of organic compounds that defend them from pests and grazing
animals.[9] Many of these compounds are psychoactive in humans. The alkaloids found in Acacias include
dimethyltryptamine (DMT), 5-methoxy-dimethyltryptamine (5-MeO-DMT) and N-methyltryptamine (NMT). The
plant leaves, stems and/or roots are sometimes made into a brew together with some MAOI-containing plant and
consumed orally for healing, ceremonial or religious uses.

Cyanogenic glycosides
Nineteen different species of Acacia in the Americas contain cyanogenic glycosides, which, if exposed to an enzyme
which specifically splits glycosides, can release hydrogen cyanide (HCN) in the acacia "leaves."[22] This sometimes
results in the poisoning death of livestock.
If fresh plant material spontaneously produces 200 ppm or more HCN, then it is potentially toxic. This corresponds
to about 7.5 μmol HCN per gram of fresh plant material. It turns out that, if acacia "leaves" lack the specific
glycoside-splitting enzyme, then they may be less toxic than otherwise, even those containing significant quantities
of cyanic glycosides.[23]

Some Acacia species containing cyanogens:
•• Acacia erioloba
•• Acacia cunninghamii
•• Acacia obtusifolia
•• Acacia sieberiana
• Acacia sieberiana var. woodii[24]
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Species
There are over 1,300 species of Acacia. See List of Acacia species for a more complete listing.

Famous acacia
Perhaps the most famous acacia is the Arbre du Ténéré in Niger. The reason for the tree's fame is that it used to be
the most isolated tree in the world, approximately 400 km (unknown operator: u'strong' mi) from any other tree.
The tree was knocked down by a truck driver in 1973.
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Aframomum melegueta
For the similarly named Luso-Brazilian chili pepper, see Malagueta pepper.

Aframomum melegueta - grains of paradise

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Monocots
(unranked): Commelinids
Order: Zingiberales
Family: Zingiberaceae
Genus: Aframomum

Species: A. melegueta

Binomial name

Aframomum melegueta
K. Schum.

Aframomum melegueta is a species in the ginger family, Zingiberaceae. This spice, commonly known as grains of
paradise, melegueta pepper, alligator pepper, Guinea grains or Guinea pepper, is obtained from the ground
seeds; it gives a pungent, peppery flavour.
Although it is native to West Africa, it is also an important cash crop in the Basketo district (Basketo special woreda)
of southern Ethiopia.[1]

Characteristics
A. melegueta is a herbaceous perennial plant native to swampy habitats along the West African coast. Its
trumpet-shaped, purple flowers develop into 5 to 7 cm long pods containing numerous small, reddish-brown seeds.
The pungent, peppery taste of the seeds is caused by aromatic ketones; e.g., (6)-paradol (systematic name:
1-(4-hydroxy-3-methoxyphenyl)-decan-3-one). Essential oils, which are the dominating flavor components in the
closely related cardamom,[2] occur only in traces.
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Uses

Aframomum melegueta pods at a
market in São João dos Angolares,

São Tomé Island, the fruits are eaten
raw in that nation's cuisine and the

local name is "Ossame".

Melegueta is commonly employed in the cuisines of West and North Africa,
where it has been traditionally imported via caravan routes through the Sahara
desert, and whence they were distributed to Sicily and Italy. Mentioned by Pliny
as "African pepper" but subsequently forgotten in Europe, they were renamed
"grains of paradise" and became a popular substitute for black pepper in Europe
in the 14th- and 15th-centuries.[3][4][5] The Ménagier de Paris recommends it for
improving wine that "smells stale". Through the Middle Ages and into the Early
Modern period, the theory of the Four Humours governed theorizing about
nourishment on the part of doctors, herbalists and druggists: in this context, John
Russell characterized Grains of Paradise, in The Boke of Nurture as hot and
moist.[6]

In 1469, King Afonso V of Portugal granted the monopoly of trade in the Gulf of Guinea to Lisbon merchant Fernão
Gomes,[7] including the exclusive trade of Aframomum melegueta, then called "malagueta" pepper - which was
granted by 100 000 real-annually in exchange for exploring 100 miles of the coast of Africa a year for five years.[8]

After Christopher Columbus reached the New World in 1492 and brought the first samples of Capsicum frutescens,
the name malagueta was then taken to the new chilli "pepper".[4]

The importance of the spice is shown by the designation of the area from the St Johns River (present day Buchanan)
to Harper in Liberia as the "Grain Coast" in honor of the availability of grains of paradise.[9] Later, the craze for the
spice waned, and its uses were reduced to a flavoring for sausages and beer. In the eighteenth century, its importation
to Great Britain collapsed after a Parliamentary act of George III forbade its use in malt liquor, aqua vita and
cordials.[10] In 1855, England imported about 15,000 to 19,000 lbs per year legally(duty paid).[9] By 1880, the
Encyclopaedia Britannica (9th edition) was reporting, "Grains of paradise are to some extent used in veterinary
practice but for the most part illegally to give a fictitious strength to malt liquors, gin and cordials".[11]

Today, it is largely unknown outside of West and North Africa, except for its use as a flavoring in some beers
(including Samuel Adams Summer Ale), gins, and Norwegian akvavit. In America, grains of paradise are starting to
enjoy a slight resurgence in popularity due to their use by some well-known chefs. Alton Brown is a fan of its use,
and he uses it in his apple pie recipe on an episode[12] of the TV cooking show Good Eats. They are also used by
people on certain diets, such as a raw food diet, because they are less irritating to digestion than black pepper.

Properties
In West African folk medicine, grains of paradise are valued for their warming and digestive properties, and among
the Efik people in Nigeria have been used for divination and ordeals determining guilt.[13] A. melegueta has been
introduced to the Caribbean Islands, where it is used as medicine and for religious (voodoo) rites.
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Agar

Culinary usage Mizuyōkan - a popular Japanese red bean jelly made from agar.

Scientific usage Red blood cells on an agar plate are used to diagnose infection.

Agar or agar-agar is a gelatinous substance derived from a polysaccharide that accumulates in the cell walls of
agarophyte red algae.[1][2] Throughout history into modern times, agar has been chiefly used as an ingredient in
desserts throughout Asia and also as a solid substrate to contain culture medium for microbiological work. The
gelling agent is an unbranched polysaccharide obtained from the cell walls of some species of red algae, primarily
from the genera Gelidium and Gracilaria, or seaweed (Sphaerococcus euchema). For commercial purposes, it is
derived primarily from Gelidium amansii.
Agar (agar-agar) can be used as a laxative, a vegetarian gelatin substitute, a thickener for soups, in fruit preserves,
ice cream, and other desserts, as a clarifying agent in brewing, and for sizing paper and fabrics.
In chemical terms, agar is a polymer made up of subunits of the sugar galactose. Agar polysaccharides serve as the
primary structural support for the algae's cell walls.

http://en.wikipedia.org/w/index.php?title=Dioscurides
http://www.marinha.pt/extra/revista/ra_fev1999/pag21.html
http://www.thornr.demon.co.uk/kchrist/discpde.html
http://caliber.ucpress.net/doi/full/10.1641/B570503?select23=Choose&
http://caliber.ucpress.net/doi/full/10.1641/B570503?select23=Choose&
http://www.uni-graz.at/~katzer/engl/Afra_mel.html
http://en.wikipedia.org/w/index.php?title=File:Youkan_mizuyoukan.jpg
http://en.wikipedia.org/w/index.php?title=Y%C5%8Dkan
http://en.wikipedia.org/w/index.php?title=File:Agarplate_redbloodcells_edit.jpg
http://en.wikipedia.org/w/index.php?title=Gelatin
http://en.wikipedia.org/w/index.php?title=Polysaccharide
http://en.wikipedia.org/w/index.php?title=Cell_wall
http://en.wikipedia.org/w/index.php?title=Agarophyte
http://en.wikipedia.org/w/index.php?title=Red_algae
http://en.wikipedia.org/w/index.php?title=Desserts
http://en.wikipedia.org/w/index.php?title=Substrate_%28biology%29
http://en.wikipedia.org/w/index.php?title=Growth_medium
http://en.wikipedia.org/w/index.php?title=Microbiology
http://en.wikipedia.org/w/index.php?title=Genus
http://en.wikipedia.org/w/index.php?title=Gelidium
http://en.wikipedia.org/w/index.php?title=Gracilaria
http://en.wikipedia.org/w/index.php?title=Gelidium_amansii
http://en.wikipedia.org/w/index.php?title=Laxative
http://en.wikipedia.org/w/index.php?title=Vegetarian
http://en.wikipedia.org/w/index.php?title=Gelatin
http://en.wikipedia.org/w/index.php?title=Soup
http://en.wikipedia.org/w/index.php?title=Jelly_%28fruit_preserves%29
http://en.wikipedia.org/w/index.php?title=Ice_cream
http://en.wikipedia.org/w/index.php?title=Brewing
http://en.wikipedia.org/w/index.php?title=Sizing
http://en.wikipedia.org/w/index.php?title=Polymer
http://en.wikipedia.org/w/index.php?title=Galactose


Agar 13

Names
The word "agar" comes from agar-agar, the Malay name for red algaes (Gigartina, Gracilaria) from which the jelly
is produced.[3] It is also known as kanten, China grass,Japanese isinglass, Ceylon moss or Jaffna moss.[4]

Gracilaria lichenoides is specifically referred to as agal-agal or Ceylon agar.[5]

Structure

The structure of an agarose polymer.

Agar consists of a mixture of agarose and agaropectin. Agarose, the
predominant component of agar, is a linear polymer, made up of the
repeating monomeric unit of agarobiose. Agarobiose is a disaccharide
made up of D-galactose and 3,6-anhydro-L-galactopyranose.
Agaropectin is a heterogeneous mixture of smaller molecules that
occur in lesser amounts.[6]

Properties
Agar exhibits hysteresis, melting at 85 °C (358 K, 185 °F) and solidifying from 32-40 °C (305-313 K, 90-104 °F).[7]

This property lends a suitable balance between easy melting and good gel stability at relatively high temperatures.
Since many scientific applications require incubation at temperatures close to human body temperature (37 °C), agar
is more appropriate than other solidifying agents that melt at this temperature, such as gelatin.

Microbiology

100mm diameter petri dishes containing agar
jelly for bacterial culture

Agar is used throughout the world to provide a solid surface containing
medium for the growth of bacteria and fungi. Microbial growth does
not destroy the gel structure because most microorganisms are unable
to digest agar. Agar is typically sold commercially as a powder that can
be mixed with water and prepared similarly to gelatin before use as a
growth medium. Other ingredients are added to the agar to meet the
nutritional needs of the microbes. Many specific formulations are
available, because some microbes prefer certain environmental
conditions over others.

Motility assays
As a gel, an agarose medium is porous and therefore can be used to measure microorganism motility and mobility.
The gel's porosity is directly related to the concentration of agarose in the medium, so various levels of effective
viscosity (from the cell's "point of view") can be selected, depending on the experimental objectives.
A common identification assay involves culturing a sample of the organism deep within a block of nutrient agar.
Cells will attempt to grow within the gel structure. Motile species will be able to migrate, albeit slowly, throughout
the gel and infiltration rates can then be visualized, whereas non-motile species will show growth only along the
now-empty path introduced by the invasive initial sample deposition.
Another setup commonly used for measuring chemotaxis and chemokinesis utilizes the under-agarose cell migration
assay, whereby a layer of agarose gel is placed between a cell population and a chemoattractant. As a concentration
gradient develops from the diffusion of the chemoattractant into the gel, various cell populations requiring different
stimulation levels to migrate can then be visualized over time using microphotography as they tunnel upward
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through the gel against gravity along the gradient.

Plant biology

Physcomitrella patens plants growing axenically
in vitro on agar plates (Petri dish, 9 cm diameter).

Research grade agar is used extensively in plant biology as it is
supplemented with a nutrient and vitamin mixture that allows for
seedling germination in petri dishes under sterile conditions (given that
the seeds are sterilized as well). Nutrient and vitamin supplementation
for Arabidopsis thaliana is standard across most experimental
conditions. Murashige & Skoog (MS) nutrient mix and Gamborg's B5
vitamin mix in general are used. A 1.0% agar/0.44% MS+vitamin
dH2O solution is suitable for growth media between normal growth
temps.

The solidification of the agar within any growth media (GM) is
pH-dependent, with an optimal range between 5.4-5.7. Usually, the
application of KOH is needed to increase the pH to this range. A
general guideline is about 600 µl 0.1M KOH per 250 ml GM. This
entire mixture can be sterilized using the liquid cycle of an autoclave.

This medium nicely lends itself to the application of specific concentrations of phytohormones etc. to induce specific
growth patterns in that one can easily prepare a solution containing the desired amount of hormone, add it to the
known volume of GM, and autoclave to both sterilize and evaporate off any solvent that may have been used to
dissolve the often-polar hormones. This hormone/GM solution can be spread across the surface of petri dishes sown
with germinated and/or etiolated seedlings.
Experiments with the moss Physcomitrella patens, however, have shown that choice of the gelling agent — agar or
Gelrite - does influence phytohormone sensitivity of the plant cell culture.[8]

Molecular biology
Agar is a heterogeneous mixture of two classes of polysaccharide: agaropectin and agarose.[9] Although both
polysaccharide classes share the same galactose-based backbone, agaropectin is heavily modified with acidic
side-groups, such as sulfate and pyruvate.
The neutral charge and lower degree of chemical complexity of agarose make it less likely to interact with
biomolecules, and, therefore, agarose has become the preferred matrix for work with proteins and nucleic acids. Gels
made from purified agarose have a relatively large pore size, making them useful for separation of large molecules,
such as proteins and protein complexes >200 kilodaltons, as well as DNA fragments >100 basepairs. Agarose has
been used widely for immunodiffusion and immunoelectrophoresis, as the agarose fibers functions as an anchor for
immunocomplexes. Agarose is used generally as the medium for analytical scale electrophoretic separation in
agarose gel electrophoresis and for column-based preparative scale separation as in gel filtration chromatography and
affinity chromatography.
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Culinary

Sago at gulaman in Filipino cuisine is made from
agar (gulaman), sago (tapioca pearls), and fruit

juice flavored with pandan

Agar-agar is a natural vegetable gelatin counterpart. White and
semi-translucent, it is sold in packages as washed and dried strips or in
powdered form. It can be used to make jellies, puddings, and custards.
For making jelly, it is boiled in water until the solids dissolve.
Sweetener, flavouring, colouring, fruit or vegetables are then added
and the liquid is poured into molds to be served as desserts and
vegetable aspics, or incorporated with other desserts, such as a jelly
layer in a cake.

Agar-agar is approximately 80% fiber, so it can serve as an intestinal
regulator. Its bulk quality is behind one of the latest fad diets in Asia,
the kanten (the Japanese word for agar-agar[1]) diet. Once ingested,
kanten triples in size and absorbs water. This results in the consumer's
feeling more full. This diet has recently received some press coverage
in the United States as well. The diet has shown promise in obesity
studies.[10]

In Philippine cuisine, it is used to make the jelly bars in the various
gulaman refreshments or desserts such as sago gulaman (aka gulaman
at sago), buko pandan, agar flan, halo-halo, the various Filipino fruit
salads, black gulaman, and red gulaman. One use of agar in Japanese cuisine is anmitsu, a dessert made of small
cubes of agar jelly and served in a bowl with various fruits or other ingredients. It is also the main ingredient in
Mizuyōkan, another popular Japanese food. (See very top image.) In Vietnamese cuisine, jellies made of flavored
layers of agar agar, called thạch, are a popular dessert, and are often made in ornate molds for special occasions. In
Indian cuisine, agar agar is known as "China grass" and is used for making desserts. In Burmese cuisine, a sweet
jelly known as kyauk kyaw ( ေကျာက် ေကြာ [tɕaʊʔtɕɔ́]) is made from agar. In Russia, it is used in addition or as a
replacement to pectin in jams and marmalades, as a substitute to gelatin for its superior gelling properties, and as a
strengthening ingredient in souffles and custards. Another use of agar-agar is in Ptich'ye moloko (Bird's Milk), a rich
gellied custard (or soft meringue) used as a cake filling or chocolate-glazed as individual sweets.

Other uses
Agar is used:
• As an impression material in dentistry.
• To make salt bridges for use in electrochemistry.
• In formicariums as a transparent substitute for sand and a source of nutrition.
• By Kanten Clay Studio as a natural ingredient to form modelling clay for young children to play with.
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Agave americana

Scientific classification 

Kingdom: Plantae
clade: Angiosperms
clade: Monocots
Order: Asparagales
Family: Asparagaceae
Subfamily: Agavoideae
Genus: Agave

L.
Species

See text. See also full listing.

Agave (   /əˈɡɑːveɪ/[1] or /əˈɡeɪviː/[2]) is a genus of monocots. The plants are perennial, but each rosette flowers
once and then dies (see semelparity); they are commonly known as the century plant.[3]

In the APG III system, the genus is placed in the subfamily Agavoideae of the broadly circumscribed family
Asparagaceae.[4] Some authors prefer to place it in the segregate family Agavaceae. Traditionally, it was
circumscribed to comprise about 166 species, but it is now usually understood to have about 208 species.[5]

Description
Chiefly Mexican, agaves are also native to the southern and western United States and central and tropical South
America. They are succulents with a large rosette of thick fleshy leaves, each ending generally in a sharp point and
with a spiny margin; the stout stem is usually short, the leaves apparently springing from the root. Along with plants
from the related genus Yucca, various Agave species are popular ornamental plants.

Agave harvesting in Java.

Each rosette is monocarpic and grows slowly to flower only once.
During flowering, a tall stem or "mast" grows from the center of the
leaf rosette and bears a large number of shortly tubular flowers. After
development of fruit, the original plant dies, but suckers are frequently
produced from the base of the stem, which become new plants.
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It is a common misconception that agaves are cacti. They are not related to cacti, nor are they closely related to Aloe
whose leaves are similar in appearance.
Agave species are used as food plants by the larvae of some Lepidoptera (butterfly and moth) species including
Batrachedra striolata, which has been recorded on A shawii.

Taxonomy
In the Cronquist system and others, Agave was placed in the family Liliaceae, but phylogenetic analyses of DNA
sequences later showed that it did not belong there.[6] In the APG II system, Agave was placed in the family
Agavaceae. When this system was superseded by the APG III system in 2009, Agavaceae was subsumed into the
expanded family Asparagaceae, and Agave was treated as one of 18 genera in the subfamily Agavoideae.[4]

Agave had long been treated as a genus of about 166 species, but it is now known that this concept of Agave is
paraphyletic over the genera Manfreda, Polianthes, and Prochnyanthes. These genera are now combined with Agave
as Agave sensu lato, which contains about 208 species. In some of the older classifications, Agave was divided into
two subgenera, Agave and Littaea, based on the form of the inflorescence. These two subgenera are probably not
monophyletic.[6]

Agaves have long presented special difficulties for taxonomy; variations within a species may be considerable, and a
number of named species are of unknown origin and may just be variants of original wild species.
Spanish and Portuguese explorers probably brought agave plants back to Europe with them, but the plants became
popular in Europe during the 19th century, when many types were imported by collectors. Some have been
continuously propagated by offset since then, and do not consistently resemble any species known in the wild,
although this may simply be due to the differences in growing conditions in Europe.

Commonly grown species
The most commonly grown species include Agave americana, Agave angustifolia, Agave tequilana, and Agave
attenuata.

The inflorescence of an agave plant.

Agave americana

One of the most familiar species is Agave americana, a native of
tropical America. Common names include century plant, maguey
(in Mexico), or American aloe (it is not, however, closely related
to the genus Aloe). The name "century plant" refers to the long
time the plant takes to flower. The number of years before
flowering occurs depends on the vigor of the individual plant, the
richness of the soil and the climate; during these years the plant is
storing in its fleshy leaves the nourishment required for the effort
of flowering.

Agave americana, century plant, was introduced into Europe about
the middle of the 16th century, and is now widely cultivated as an
ornamental; in the variegated forms, the leaf has a white or yellow
marginal or central stripe. As the leaves unfold from the center of
the rosette, the impression of the marginal spines is conspicuous
on the still erect younger leaves. The plants require protection
from frost. They mature very slowly and die after flowering, but
are easily propagated by the offsets from the base of the stem.
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Blue A. americana occur in abundance in the Karoo, and arid highland regions of South Africa. Introduced by the
British settlers in 1820, the plant was originally cultivated and used as emergency feed for livestock. Today it is used
mainly for the production of syrup and sugar.

Agave attenuata

A. attenuata is a native of central Mexico and is uncommon in its natural habitat. Unlike most species of Agave, A.
attenuata has a curved flower spike from which it derives one of its numerous common names - the foxtail agave. A.
attenuata is also commonly grown as a garden plant. Unlike many agaves, A. attenuata has no teeth or terminal
spines, making it an ideal plant for areas adjacent to footpaths. Like all agaves, A. attenuata is a succulent and
requires little water or maintenance once established.

Agave tequilana

Agave azul (blue agave) is used in the production of tequila.

Uses

The large flower spike of Agave
chiapensis

The ethnobotany of the agave was eloquently described by William H.
Prescott in 1843:[7]

But the miracle of nature was the great Mexican aloe, or maguey,
whose clustering pyramids of flowers, towering above their dark
coronals of leaves, were seen sprinkled over many a broad acre
of the table-land. As we have already noticed its bruised leaves
afforded a paste from which paper was manufactured, its juice
was fermented into an intoxicating beverage, pulque, of which to
the natives, to this day, are extremely fond; its leaves further
supplied an impenetrable thatch for the more humble dwellings;
thread, of which coarse stuffs were made, and strong cords, were
drawn from its tough and twisted fibers; pins and needles were
made from the thorns at the extremity of its leaves; and the root,
when properly cooked, was converted into a palatable and
nutritious food. The agave, in short, was meat, drink, clothing,
and writing materials for the Aztec! Surely, never did Nature
enclose in so compact a form so many of the elements of human
comfort and civilization!

There are four major parts of the agave that are edible: the flowers, the leaves,
the stalks or basal rosettes, and the sap (called aguamiel—honey water).
(Davidson 1999)

Each agave plant will produce several pounds of edible flowers during its
final season. The stalks, which are ready during the summer, before the
blossom, weigh several pounds each. Roasted, they are sweet and can be
chewed to extract the aguamiel, like sugarcane. When dried out, the stalks
can be used to make didgeridoos. The leaves may be collected in winter and spring, when the plants are rich in sap,
for eating. The leaves of several species also yield fiber: for instance, Agave rigida var. sisalana, sisal hemp, Agave
decipiens, false sisal hemp. Agave americana is the source of pita fiber, and is used as a fiber plant in Mexico, the
West Indies and southern Europe.
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During the development of the inflorescence, there is a rush of sap to the base of the young flower stalk. Agave
nectar (also called agave syrup), a sweetener derived from the sap, is used as an alternative to sugar in cooking and it
can be added to breakfast cereals as a binding agent.[8] In the case of A. americana and other species, this is used in
Mexico and Mesoamerica in the production of the beverage pulque. The flower shoot is cut out and the sap collected
and subsequently fermented. By distillation, a spirit called mezcal is prepared; one of the best-known forms of
mezcal is tequila. In 2001, the Mexican Government and European Union agreed upon the classification of tequila
and its categories. All 100% blue agave tequila must be made from the Weber blue agave plant, to rigorous
specifications and only in certain Mexican states.
People have found a few other uses of the plant aside from its several uses as food. When dried and cut in slices, the
flowering stem forms natural razor strops, and the expressed juice of the leaves will lather in water like soap. The
natives of Mexico used the agave to make pens, nails and needles, as well as string to sew and make weavings. Leaf
tea or tincture taken orally is used to treat constipation and excess gas. It is also used as a diuretic. Root tea or
tincture is taken orally to treat arthritic joints.[9] Several agave species are also considered to have potential as
effective bioenergy crops.[10] Agave's ability to grow in naturally water-limited environments could help to prevent
the food vs fuel trade-off.[11]

Warnings
The juice from many species of agave can cause acute contact dermatitis. It will produce reddening and blistering
lasting one to two weeks. Episodes of itching may recur up to a year thereafter, even though there is no longer a
visible rash. Irritation is, in part, caused by calcium oxalate raphides. Dried parts of the plants can be handled with
bare hands with little or no effect. If the skin is pierced deeply enough by the needle-like ends of the leaf from a
vigorously growing plant, this can also cause blood vessels in the surrounding area to erupt and an area some 6–7 cm
across appear to be bruised. This may last up to two to three weeks.

Images of species and cultivars
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inaequidens ssp.

barrancensis

Agave lechuguilla Agave palmeri Agave parryi Agave potatorum Agave
potatorum cv.

'Kichiokan'

Agave
schidigera cv.

'Durango
Delight'

Agave shawii Agave
sisalana
(Sisal)

Agave sisalana Agave stricta Agave tequilana
(Tequila agave)

Agave
utahensis

Agave
victoriae-reginae

Agave vilmoriniana Agave
weberi

Agave
wislizeni (syn.

Agave
parrasana)

Species
See List of Agave species.
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Agave nectar

Blue Agave (Agave tequilana)

Agave nectar (also called agave syrup) is a sweetener
commercially produced in South Africa and Mexico
from several species of agave, including the Blue
Agave Americana (Agave tequilana) and Salmiana
Agave (Agave salmiana).[1][2] Agave nectar is sweeter
than honey, though less viscous.

The majority of agave nectar around the world comes
from Mexico and South Africa. Agave Sugar is not
produced in Mexico but only in South Africa.

Production

To produce agave nectar from the Agave Americana
and tequiliana plants, the leaves are cut off the plant
after it has aged 7 to 14 years. Then the juice is expressed from the core of the agave, called the piña.[2] The juice is
filtered, then heated to hydrolyze polysaccharides into simple sugars. The main polysaccharide is called inulin or
fructosan and comprises mostly fructose units. The filtered, hydrolyzed juice is concentrated to a syrupy liquid,
slightly thinner than honey, from light- to dark-amber, depending on the degree of processing.

Agave salmiana is processed differently than Agave tequiliana. As the plant gestates, it starts to grow a stalk called a
quiote.[3] The stalk is cut off before it fully grows, creating a hole in the center of the plant that fills with a liquid
called aguamiel. The liquid is collected daily and the fructans hydrolysed by enzymes into fructose and dextrose.
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Because agave nectar dissolves
quickly, it can be used as a

sweetener for cold beverages
such as cocktails, smoothies and

iced tea

An alternative method used to process the agave juice without heat is described in a
United States patent for a process that uses enzymes derived from the mold
Aspergillus niger to hydrolyze the polyfructose extract into fructose.[4] A. niger
fermentation is "generally recognized as safe" (GRAS) by the U.S. Food and Drug
Administration.[5]

Composition

Agave nectar consists primarily of fructose and glucose. One source gives 92%
fructose and 8% glucose; another gives 56% fructose and 20% glucose. These
differences, it is presumed, reflect variation from one vendor of agave nectar to
another.[6][7]

Agave nectar's glycemic index and glycemic load are comparable to fructose,[8][9] which in turn has a much lower
glycemic index and glycemic load than table sugar (sucrose).[10][11] However, consumption of large amounts of
fructose can be deleterious and can trigger fructose malabsorption, metabolic syndrome,[12] hypertriglyceridemia,
decreased glucose tolerance, hyperinsulinemia, and accelerated uric acid formation.[13][14][15]

Culinary use
Agave nectar is 1.4 to 1.6 times sweeter than sugar.[16] Agave nectar is often substituted for sugar or honey in
recipes. Agave is commonly used as a Vegan alternative to honey in cooking.[17] Because it dissolves quickly, it can
be used as a sweetener for cold beverages such as iced tea. It is added to some breakfast cereals as a binding
agent.[18]

Agave nectars are sold in light, amber, dark, and raw varieties. Light agave nectar has a mild, almost neutral flavor, 
and is therefore sometimes used in delicate-tasting dishes and beverages. Amber agave nectar has a 
medium-intensity caramel flavor, and is therefore used in dishes and drinks with stronger flavors. Dark agave nectar 
has stronger caramel notes, and imparts a distinct flavor to dishes, such as some desserts, poultry, meat, and seafood 
dishes. Both amber and dark agave nectar are sometimes used "straight out of the bottle" as a topping for pancakes, 
waffles and French toast. The dark version is unfiltered and therefore contains a higher concentration of the agave 
plant's minerals.[19] Raw agave nectar also has a mild, neutral taste. It is produced at temperatures below 118 °F 
(unknown operator: u'strong' °C) to protect the natural enzymes, so this variety is an appropriate sweetener for
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raw foodists.[20]
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Alfalfa

Alfalfa

Medicago sativa

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Fabales
Family: Fabaceae
Genus: Medicago

Species: M. sativa

Binomial name

Medicago sativa
L.[1]

Subspecies

Medicago sativa subsp. ambigua (Trautv.) Tutin
Medicago sativa subsp. microcarpa Urban
Medicago sativa subsp. sativa L.
Medicago sativa subsp. varia (T. Martyn) Arcang.

Alfalfa (   /ælˈfælfə/; Medicago sativa) is a flowering plant in the pea family Fabaceae cultivated as an important
forage crop in the US, Canada, Argentina, France, Australia, the Middle East, South Africa, and many other
countries. It is known as lucerne in the UK, France, Australia, South Africa and New Zealand, and known as
lucerne grass in south Asia. It superficially resembles clover, with clusters of small purple flowers.
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Ecology
Alfalfa is a perennial forage legume which normally lives 4–8 years, but can live more than twenty years, depending
on variety and climate.[2] The plant grows to a height of up to 1 metre (unknown operator: u'strong' ft), and has a
deep root system, sometimes stretching more than 15 metres (unknown operator: u'strong' ft).[2] This makes it
very resilient, especially to droughts.[2] It has a tetraploid genome.[3]

Alfalfa is a small seeded crop, and has a slowly-growing seedling, but after several months of establishment, forms a
tough 'crown' at the top of the root system. This crown contains many shoot buds that enables alfalfa to re-grow
many times after being grazed or harvested.
This plant exhibits autotoxicity, which means it is difficult for alfalfa seed to grow in existing stands of alfalfa.[4]

Therefore, it is recommended that alfalfa fields be rotated with other species (for example, corn or wheat) before
reseeding.[5]

Culture
Alfalfa is widely grown throughout the world as forage for cattle, and is most often harvested as hay, but can also be
made into silage, grazed, or fed as greenchop.[6] Alfalfa usually has the highest feeding value of all common hay
crops. It is used less frequently as pasture.[5] When grown on soils where it is well-adapted, alfalfa is often the
highest yielding forage plant, but its primary benefit is the combination of high yield per hectare and high nutritional
quality.[7]

Its primary use is as feed for high producing dairy cows—because of its high protein content and highly digestible
fiber—and secondarily for beef cattle, horses, sheep, and goats.[8][9] Humans also eat alfalfa sprouts in salads and
sandwiches.[10][11] Dehydrated alfalfa leaf is commercially available as a dietary supplement in several forms, such
as tablets, powders and tea.[12] Alfalfa is believed by some to be a galactagogue, a substance that induces
lactation.[13] Alfalfa can cause bloating in livestock, care must be taken with livestock grazing on alfalfa because of
its high bloat hazard.[14]

Like other legumes, its root nodules contain bacteria, Sinorhizobium meliloti, with the ability to fix nitrogen,
producing a high-protein feed regardless of available nitrogen in the soil.[15] Its nitrogen-fixing abilities (which
increases soil nitrogen) and its use as an animal feed greatly improved agricultural efficiency.[16][17]

Alfalfa can be sown in spring or fall, and does best on well-drained soils with a neutral pH of 6.8 – 7.5.[18][19]

Alfalfa requires sustained levels of potassium and phosphorus to grow well.[20] It is moderately sensitive to salt
levels in both the soil and in irrigation water, although it continues to be grown in the arid southwestern United
States, where salinity is an emerging issue.[21][22][23] Soils low in fertility should be fertilized with manure or a
chemical fertilizer, but correction of pH is particularly important.[24] Usually a seeding rate of 13 – 20 kg/hectare (12
– 25 lb/acre) is recommended, with differences based upon region, soil type, and seeding method.[25] A nurse crop is
sometimes used, particularly for spring plantings, to reduce weed problems and soil erosion, but can lead to
competition for light, water and nutrients.[26]

In most climates, alfalfa is cut three to four times a year, but it can be harvested up to 12 times per year in Arizona
and southern California.[27][28] Total yields are typically around 8 tonnes per hectare (4 short tons per acre) in
temperate environments, but yields have been recorded up to 20 t/ha (16 short tons per acre).[28] Yields vary with
region, weather, and the crop's stage of maturity when cut. Later cuttings improve yield, but with reduced nutritional
content.[29]
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Alfalfa leafcutter bee, Megachile rotundata, a
pollinator on alfalfa flower

Alfalfa is considered an insectary due to the large number of insects it
attracts.[30] Some pests, such as alfalfa weevil, aphids, armyworms,
and the potato leafhopper, can reduce alfalfa yields dramatically,
particularly with the second cutting when weather is warmest.[31]

Chemical controls are sometimes used to prevent this.[31] Alfalfa is
also susceptible to root rots, including Phytophthora, Rhizoctonia, and
Texas root rot.[32][33][34]

Harvesting

Alfalfa hay on the way to Clayton, New Mexico,
circa 1915.

Cylindrical bales of alfalfa

When alfalfa is to be used as hay, it is usually cut and baled.[35] Loose
haystacks are still used in some areas, but bales are easier for use in
transportation, storage and feed.[36] Ideally, the first cutting should be
taken at the bud stage, and the subsequent cuttings just as the field is
beginning to flower, or one tenth bloom for the reason that
carbohydrates are at their highest.[37] When using farm equipment
rather than hand-harvesting, a swather cuts the alfalfa and arranges it in
windrows.[38] In areas where the alfalfa does not immediately dry out
on its own, a machine known as a mower-conditioner is used to cut the
hay.[35] The mower-conditioner has a set of rollers or flails that crimp
and break the stems as they pass through the mower, making the alfalfa
dry faster.[39] After the alfalfa has dried, a tractor pulling a baler
collects the hay into bales.

There are several types of bales commonly used for alfalfa. For small
animals and individual horses, the alfalfa is baled into small two-string
bales, commonly named by the strands of string used to wrap it. Other
bale sizes are three-string, and so on up to half-ton (six-string) "square"
bales – actually rectangular, and typically about 40 x 45 x 100 cm (14
in x 18 in x 38 in).[3] Small square bales weigh from 25 – 30 kg (50 –
70 pounds) depending on moisture, and can be easily hand separated
into "flakes". Cattle ranches use large round bales, typically 1.4 to 1.8 m (4 to 6 feet) in diameter and weighing from
500 to 1,000 kg, (1000 to 2000 lbs). These bales can be placed in stable stacks or in large feeders for herds of horses,
or unrolled on the ground for large herds of cattle.[3] The bales can be loaded and stacked with a tractor using a
spike, known as a bale spear, that pierces the center of the bale,[40] or they can be handled with a grapple (claw) on
the tractor's front-end loader. A more recent innovation is large "square" bales, roughly the same proportions as the
small squares, but much larger. The bale size was set so stacks would fit perfectly on a large flatbed truck. These are
more common in the western United States.
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When used as feed for dairy cattle, alfalfa is often made into haylage by a process known as ensiling.[8] Rather than
drying it to make dry hay, the alfalfa is chopped finely and fermented in silos, trenches, or bags, anywhere the
oxygen supply can be limited to promote fermentation.[41] The anaerobic fermentation of alfalfa allows it to retain
high nutrient levels similar to those of fresh forage, and is also more palatable to dairy cattle than dry hay.[42] In
many cases, alfalfa silage is inoculated with different strains of microorganisms to improve the fermentation quality
and aerobic stability of the silage.[43]

Worldwide production

Worldwide alfalfa production

Alfalfa is the most cultivated forage legume
in the world. Worldwide production was
around 436 million tons in 2006.[44] The US
is the largest alfalfa producer in the world,
but considerable production is found in
Canada, Argentina (primarily grazed),
Southern Europe, Australia, South Africa,
and the Middle East..

Within the United States, the leading alfalfa
growing states are California, South Dakota,
and Wisconsin. The upper Midwestern
states account for about 50% of US
production, the Northeastern states 10%, the
Western states 40%, and the Southeastern states almost none. Alfalfa can be grown in the southern US states, but
often leaf and root diseases and poor soils are limitations. Alfalfa has a wide range of adaptation, and can be grown
from very cold northern plains to high mountain valleys, from rich temperate agricultural regions to Mediterranean
climates and searing hot deserts.

Alfalfa and bees
Alfalfa seed production requires the presence of pollinators when the fields of alfalfa are in bloom.[3] Alfalfa
pollination is somewhat problematic, however, because Western honey bees, the most commonly used pollinator, are
not suitable for this purpose; the pollen-carrying keel of the alfalfa flower trips and strikes pollinating bees on the
head, which helps transfer the pollen to the foraging bee.[3] Western honey bees, however, do not like being struck in
the head repeatedly and learn to defeat this action by drawing nectar from the side of the flower. The bees thus
collect the nectar, but carry no pollen and so do not pollinate the next flower they visit.[45] Because older,
experienced bees do not pollinate alfalfa well, most pollination is accomplished by young bees that have not yet
learned the trick of robbing the flower without tripping the head-knocking keel. When western honey bees are used
to pollinate alfalfa, the beekeeper stocks the field at a very high rate to maximize the number of young bees.[45]

Western honey bee colonies may suffer protein stress when working alfalfa only, due to shortage of one of the
amino-acids comprising the pollen protein, iso-leucine. Today, the alfalfa leafcutter bee is increasingly used to
circumvent these problems.[46] As a solitary but gregarious bee species, it does not build colonies or store honey, but
is a very efficient pollinator of alfalfa flowers.[46] Nesting is in individual tunnels in wooden or plastic material,
supplied by the alfalfa seed growers.[45] The leafcutter bees are used in the Pacific Northwest, while western
honeybees dominate in California alfalfa seed production.[45]

A smaller amount of alfalfa produced for seed is pollinated by the alkali bee, mostly in the northwestern United 
States. It is cultured in special beds near the fields. These bees also have their own problems. They are not portable 
like honey bees, and when fields are planted in new areas, the bees take several seasons to build up.[45] Honey bees
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are still trucked to many of the fields at bloom time.

Varieties

Small square bales of alfalfa

Considerable research and development has been done with this
important plant. Older cultivars such as 'Vernal' have been the standard
for years, but many better public and private varieties better adapted to
particular climates are available.[47] Private companies release many
new varieties each year in the US.[48]

Most varieties go dormant in the fall, with reduced growth in response
to low temperatures and shorter days.[48] 'Nondormant' varieties that
grow through the winter are planted in long-seasoned environments
such as Mexico, Arizona, and Southern California, whereas 'dormant'
varieties are planted in the Upper Midwest, Canada, and the
Northeast.[48] 'Nondormant' varieties can be higher yielding, but they are susceptible to winter-kill in cold climates
and have poorer persistence.[48]

Most alfalfa cultivars contain genetic material from sickle medick (M. falcata), a wild variety of alfalfa that
naturally hybridizes with M. sativa to produce sand lucerne (M. sativa ssp. varia). This species may bear either the
purple flowers of alfalfa or the yellow of sickle medick, and is so called for its ready growth in sandy soil.[49]

Watering an alfalfa field

Most of the improvements in alfalfa over the last decades have
consisted of better disease resistance on poorly drained soils in wet
years, better ability to overwinter in cold climates, and the production
of more leaves. Multileaf alfalfa varieties have more than three leaflets
per leaf, giving them greater nutritional content by weight because
there is more leafy matter for the same amount of stem.
Wisconsin [50] and California [51] and many other states publish alfalfa
variety trial data. A complete listing of state variety testing data is
provided by the North American Alfalfa Improvement Conference
(NAAIC) State Listing [52] as well as additional detailed alfalfa genetic
and variety data published by NAAIC [53].

Genetically modified alfalfa
Roundup Ready alfalfa, a genetically modified variety was released by Forage Genetics Int'l in 2005. This was
developed through the insertion of a gene owned by Monsanto Company that confers resistance to glyphosate, a
broad-spectrum herbicide, also known as Roundup. Although most grassy and broadleaf plants, including ordinary
alfalfa, are killed by Roundup, growers can spray fields of Roundup Ready alfalfa with the glyphosate herbicide and
kill the weeds without harming the alfalfa crop.

Legal issues with Roundup Ready Alfalfa in the US

Roundup Ready alfalfa was sold in the United States from 2005–2007 with more than 300000 acres (unknown 
operator: u'strong' ha) planted out of 21000000 acres (unknown operator: u'strong' ha). After a hiatus of nearly 
4 years of legal and regulatory troubles, planting resumed in February 2011. In 2006, the Center for Food Safety and 
Geertson Seed Farm sued USDA-APHIS to stop farmers from growing Roundup Ready Alfalfa. Their primary claim 
was 1) the possibility of increased spread of glyphosate-resistant weeds, and 2) the possibility that gene flow from 
Roundup Ready alfalfa would harm organic or conventional growers. In early 2007, The 9th Circuit Court in San 
Francisco decided in favor of the plaintiffs, forcing USDA-APHIS to conduct an Environmental Impact Study—this
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study took four years and was completed in December 2010. At the same time, the California Northern District
Court also issued an injunction order prohibiting farmers from planting Roundup Ready alfalfa until the US
Department of Agriculture (USDA) completed its EIS study. As a result, the USDA put a hold on any further
planting of Roundup Ready alfalfa from 2007–2011.
Monsanto subsequently sued Geertson Seed, a case that went to the US Supreme Court in 2010, and decided in favor
of Monsanto (Monsanto Co. v. Geertson Seed Farms[54]).[55] In June 2010, the US Supreme Court issued a ruling on
this matter in favor of Monsanto, and determined that the 9th Circuit should not have prohibited further plantings,
but should have allowed USDA-APHIS to determine the safety of the technology. Both sides claimed victory.[56]

The final Environmental Impact Statement was issued by APHIS in December 2010, which found Roundup Ready
Alfalfa to be safe for the environment. After a comment period, the crop was completely deregulated in January
2011 and planting resumed in February 2011. APHIS issued its lengthy EIS document and considered the gene flow
issue, impacts on organic growers, the issue of Roundup-resistant weeds and host of other questions. In the end, it
was determined that Roundup-ready did not present a risk to the environment (APHIS [57]). A new lawsuit by the
Center for Food Safety (and others) to stop further development of Roundup Ready alfalfa was filed against
USDA-APHIS in March 2011.

History
A book on agriculture by the Roman writer Palladius, dated 4th century AD, includes a section about alfalfa.
Palladius says: "One sow-down lasts ten years. The crop may be cut four or six times a year.... An [Roman] acre of it
is abundantly sufficient for three horses all the year.... It may be given to cattle, but new provender is at first to be
administered very sparingly, because it bloats up the cattle."[58] Palladius called alfalfa "medica", a name that
referred to the Medes, a people who lived in ancient Iran. The ancient Greeks and Romans believed, probably
correctly, that the alfalfa plant came from the Medes land (in today's Iran). (The ancient Greeks and Romans also
used the name medica to mean a citron fruit, once again because it was believed to have come from the Medes land).
The ancient Roman name medica is the root of the modern scientific name for the alfalfa genus, Medicago. Despite
the report in Palladius and in some other Roman and ancient Greek writers, there is little evidence that alfalfa was in
widespread use in the Mediterranean region in those days.
The 13th century Arabic dictionary Lisan al-Arab says that "al-fiṣfiṣa" (alfalfa) is cultivated as an animal feed and
consumed in both fresh and dried form.[59] In medieval Spain, the Arabic name "al-fisfisa" mutated into the Spanish
name "alfalfa".[60] Alfalfa in medieval Spain was cultivated as fodder for horses and had a reputation as the best
fodder for them. In the 16th century, Spanish colonizers introduced alfalfa to the Americas as fodder for their
horses.[61] The English name "alfalfa" dates from mid-19th century far-west USA, from the Spanish. Alfalfa seeds
were imported to California from Chile in the 1850s. That was the beginning of a rapid and extensive introduction of
the crop over the western US States.[62] In the North American colonies of the eastern US back in the 18th century it
was called "lucerne" and lots of trials at growing it were made, but generally without getting satisfactory results.
Relatively very little alfalfa is grown in the eastern US still today. Today in France and Germany, and also in Britain
and Australia, alfalfa is usually called "lucerne" | "luzerne", a word that arose in French in the 16th century. Since
North and South America now produce a large part of the world's output, the word "alfalfa" has been slowly entering
into other languages besides English and Spanish.
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Phytoestrogens in alfalfa
Alfalfa, like other leguminous crops, is a known source of phytoestrogens,[63] including spinosterol.[64] Grazing on
alfalfa has been suspected as a cause of reduced fertility in sheep.

Medical uses
Alfalfa has been used as an herbal medicine for over 1,500 years. Alfalfa is high in protein, calcium, plus other
minerals, vitamins in the B group, vitamin C, vitamin D, vitamin E, and vitamin K.[65][66][67][68]

In early Chinese medicines, physicians used young alfalfa leaves to treat disorders related to the digestive tract and
the kidneys. In Ayurvedic medicine, physicians used the leaves for treating poor digestion. They made a cooling
poultice from the seeds for boils. At the time, alfalfa was also believed to be beneficial to people suffering from
arthritis and water retention.

Gallery

Medicago sativa
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Medicago sativa

Medicago sativa
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Medicago sativa

Flowers
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Yellow flowers

Light violet flowers
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Medicago sativa sativa, mature fruits

Seeds
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Lucerne field

Bee on alfalfa flower
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Allspice

Allspice

Allspice

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Myrtales
Family: Myrtaceae
Genus: Pimenta

Species: P. dioica

Binomial name

Pimenta dioica
(L.) Merr.

Allspice, also called Jamaica pepper, pepper, myrtle pepper, pimenta,[1] or newspice, is a spice that is the dried
unripe fruit ("berries") of Pimenta dioica, a mid-canopy tree native to the Greater Antilles, southern Mexico, and
Central America, now cultivated in many warm parts of the world.[2] The name allspice was coined as early as 1621
by the English, who thought it combined the flavour of cinnamon, nutmeg, and cloves.[3]

Several unrelated fragrant shrubs are called "Carolina allspice" (Calycanthus floridus), "Japanese allspice"
(Chimonanthus praecox) or "wild allspice" (Lindera benzoin). Allspice is also sometimes used to refer to the herb
costmary (Tanacetum balsamita).
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Preparation/form

Whole allspice berries

Allspice is the dried fruit of the Pimenta dioica plant. The fruit is
picked when it is green and unripe and, traditionally, dried in the sun.
When dry, the fruits are brown and resemble large brown peppercorns.
The whole fruits have a longer shelf life than the powdered product
and produce a more aromatic product when freshly ground before use.

Fresh leaves are used where available. They are similar in texture to
bay leaves and are thus infused during cooking and then removed
before serving. Unlike bay leaves, they lose much flavour when dried
and stored, so do not figure in commerce. The leaves and wood are
often used for smoking meats where allspice is a local crop. Allspice
can also be found in essential oil form.

Allspice is one of the most important ingredients of Caribbean cuisine.
It is used in Caribbean jerk seasoning (the wood is used to smoke jerk

in Jamaica, although the spice is a good substitute), in moles, and in pickling; it is also an ingredient in commercial
sausage preparations and curry powders. Allspice is also indispensable in Middle Eastern cuisine, particularly in the
Levant, where it is used to flavor a variety of stews and meat dishes. In Palestinian cuisine, for example, many main
dishes call for allspice as the sole spice added for flavoring. In America, it is used mostly in desserts, but it is also
responsible for giving Cincinnati-style chili its distinctive aroma and flavor. Allspice is commonly used in Great
Britain, and appears in many dishes, including cakes. Even in many countries where allspice is not very popular in
the household, as in Germany, it is used in large amounts by commercial sausage makers. It is a main flavor used in
barbecue sauces. In the West Indies, an allspice liqueur called "pimento dram" is produced.

Allspice has also been used as a deodorant. Volatile oils found in the plant contain eugenol, a weak antimicrobial
agent,[4] Allspice is also reported to provide relief for indigestion and gas.[5]

Cultivation

Pimenta dioica leaves in Goa, India

The allspice tree is classified as an evergreen shrub that reaches a
height of between 10 and 18 meters (32 and 60 feet). Allspice can be a
small scrubby tree, quite similar to the bay laurel in size and form. It
can also be a tall, canopy tree, sometimes grown to provide shade for
coffee trees that are planted underneath them. It can be grown outdoors
in the tropics and subtropics with normal garden soil and watering.
Smaller plants can be killed by frost, although larger plants are more
tolerant. It adapts well to container culture and can be kept as a
houseplant or in a greenhouse. The plant is dioecious, meaning plants
are either male or female and hence male and female plants must be
kept in proximity to allow fruits to develop[6].

To protect the pimenta trade, the plant was guarded against export from Jamaica. Many attempts at growing the
pimenta from seeds were reported, but all failed. At one time, the plant was thought to grow nowhere except in
Jamaica, where the plant was readily spread by birds. Experiments were then performed using the constituents of
bird droppings; however, these were also totally unsuccessful. Eventually, it was realized that passage through the
avian gut, either the acidity or the elevated temperature, was essential for germinating the seeds. Today, pimenta is
spread by birds in Tonga and Hawaii, where it has become naturalized on Kauaʻi and Maui.[7]

http://en.wikipedia.org/w/index.php?title=File%3AAllspiceBowl.JPG
http://en.wikipedia.org/w/index.php?title=Dried_fruit
http://en.wikipedia.org/w/index.php?title=Drying_%28food%29
http://en.wikipedia.org/w/index.php?title=Bay_Laurel
http://en.wikipedia.org/w/index.php?title=Infusion
http://en.wikipedia.org/w/index.php?title=Essential_oil
http://en.wikipedia.org/w/index.php?title=Jamaican_jerk_spice
http://en.wikipedia.org/w/index.php?title=Mole_%28sauce%29
http://en.wikipedia.org/w/index.php?title=Pickling
http://en.wikipedia.org/w/index.php?title=Sausage
http://en.wikipedia.org/w/index.php?title=Curry_powder
http://en.wikipedia.org/w/index.php?title=Levant
http://en.wikipedia.org/w/index.php?title=Palestinian_cuisine
http://en.wikipedia.org/w/index.php?title=Dessert
http://en.wikipedia.org/w/index.php?title=Cincinnati_chili
http://en.wikipedia.org/w/index.php?title=Cake
http://en.wikipedia.org/w/index.php?title=Barbecue
http://en.wikipedia.org/w/index.php?title=Liqueur
http://en.wikipedia.org/w/index.php?title=Deodorant
http://en.wikipedia.org/w/index.php?title=Eugenol
http://en.wikipedia.org/w/index.php?title=Antimicrobial
http://en.wikipedia.org/w/index.php?title=Goa
http://en.wikipedia.org/w/index.php?title=India
http://en.wikipedia.org/w/index.php?title=File%3APimenta_dioica_%28Allspice%29_W_IMG_2432.jpg
http://en.wikipedia.org/w/index.php?title=Bay_laurel
http://en.wikipedia.org/w/index.php?title=Houseplant
http://en.wikipedia.org/w/index.php?title=Greenhouse
http://en.wikipedia.org/w/index.php?title=Dioecious
http://en.wikipedia.org/w/index.php?title=Jamaica
http://en.wikipedia.org/w/index.php?title=Bird
http://en.wikipedia.org/w/index.php?title=Germination
http://en.wikipedia.org/w/index.php?title=Tonga
http://en.wikipedia.org/w/index.php?title=Hawaii
http://en.wikipedia.org/w/index.php?title=Kaua%27i
http://en.wikipedia.org/w/index.php?title=Maui


Allspice 41

Western history
Allspice (Pimenta dioica) was encountered by Christopher Columbus on the island of Jamaica during his second
voyage to the New World, and named by Dr. Diego Álvarez Chanca. It was introduced into European and
Mediterranean cuisines in the 16th century. It continued to be grown primarily in Jamaica, though a few other
Central American countries produced allspice in comparatively small quantities.[6]
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Almond

Almond

Almond tree with ripening fruit. Majorca, Spain.

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Rosales
Family: Rosaceae
Genus: Prunus

Subgenus: Amygdalus

Species: P. dulcis

Binomial name

Prunus dulcis
(Mill.) D.A.Webb

The almond (Prunus dulcis, syn. Prunus amygdalus Batsch., Amygdalus communis L., Amygdalus dulcis Mill.), is a
species of tree native to the Middle East and South Asia. Almond is also the name of the edible and widely cultivated
seed of this tree. Within the genus Prunus, it is classified with the peach in the subgenus Amygdalus, distinguished
from the other subgenera by the corrugated shell (endocarp) surrounding the seed.
The fruit of the almond is not a true nut, but a drupe, consisting of an outer hull and a hard shell with the seed ("nut")
inside. Shelling almonds refers to removing the shell to reveal the seed. Almonds are commonly sold shelled (i.e.,
after the shells are removed), or unshelled (i.e., with the shells still attached). Blanched almonds are shelled
almonds that have been treated with hot water to soften the seedcoat, which is then removed to reveal the white
embryo.
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Description

Tree
The almond is a small deciduous tree, growing 4–10 metres (unknown operator: u'strong'unknown operator:
u'strong'unknown operator: u'strong' unknown operator: u'strong') in height, with a trunk of up to 30
centimetres (unknown operator: u'strong' in) in diameter. The young twigs are green at first, becoming purplish
where exposed to sunlight, then grey in their second year. The leaves are 3–5 inches long,[1] with a serrated margin
and a 2.5 cm (unknown operator: u'strong' in) petiole. The flowers are white or pale pink, 3–5 cm (unknown
operator: u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown operator: u'strong')
diameter with five petals, produced singly or in pairs before the leaves in early spring.[2][3]

Almonds begin bearing an economic crop in the third year after planting. Trees reach full bearing five to six years
after planting. The fruit is mature in the autumn, 7–8 months after flowering.[3][4]

Nut

Green almonds Unshelled (left) and shelled (right) almonds Blanched almonds

The almond fruit measures 3.5–6 cm (unknown operator: u'strong'unknown operator: u'strong'unknown
operator: u'strong' unknown operator: u'strong') long. In botanical terms it is not a nut, but a drupe. The outer
covering or exocarp, fleshy in other members of Prunus such as the plum and cherry, is instead a thick leathery
grey-green coat (with a downy exterior), called the hull. Inside the hull is a reticulated hard woody shell (like the
outside of a peach pit) called the endocarp. Inside the shell is the edible seed, commonly called a nut. Generally, one
seed is present, but occasionally there are two.

Origin and history
The almond is a native to the Mediterranean climate region of the Middle East, eastward as far as the Indus.[5] It was
spread by humans in ancient times along the shores of the Mediterranean into northern Africa and southern Europe
and more recently transported to other parts of the world, notably California, United States.[5]

A grove of almond trees in central California

The wild form of domesticated almond grows in parts of the Levant;
almonds must first have been taken into cultivation in this region. The
fruit of the wild forms contains the glycoside amygdalin, "which
becomes transformed into deadly prussic acid (hydrogen cyanide) after
crushing, chewing, or any other injury to the seed."[6]

However, domesticated almonds are not toxic; Jared Diamond argues
that a common genetic mutation causes an absence of glycoside
amygdalin, and this mutant was grown by early farmers, "at first
unintentionally in the garbage heaps, and later intentionally in their
orchards".[7] Zohary and Hopf believe that almonds were one of the
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earliest domesticated fruit trees due to "the ability of the grower to raise attractive almonds from seed. Thus, in spite
of the fact that this plant does not lend itself to propagation from suckers or from cuttings, it could have been
domesticated even before the introduction of grafting".[6] Domesticated almonds appear in the Early Bronze Age
(3000–2000 BC) of the Near East, or possibly a little earlier. A well-known archaeological example of the almond is
the fruit found in Tutankhamun's tomb in Egypt (c. 1325 BC), probably imported from the Levant.[6] Of the
European countries that the Royal Botanic Garden Edinburgh reported as cultivating almonds, Germany[8] is the
northernmost, though the domesticated form can be found as far north as Iceland.[9]

Etymology and names
The word "almond" comes from Old French almande or alemande, Late Latin amandola, derived through a form
amingdolouhha from the Greek αμυγδαλη (cf amygdala), an almond. The al- in English, for the a- used in other
languages may be due a confusion with the Arabic article al, the word having first dropped the a- as in the Italian
form mandorla; the British pronunciation ah-mond and the modern Catalan ametlla and modern French amande
show a form of the word closer to the original.
The adjective amygdaloid (literally "like an almond") is used to describe objects which are roughly almond-shaped,
particularly a shape which is part way between a rectangle and an ellipse. See, for example, the brain structure
amygdala, which uses a direct borrowing of the Greek term.

Production

An almond shaker before and during a harvest of
a tree

Global production of almonds is around 1.7 million tonnes, with a low
of 1 million tonnes in 1995 and a peak of 1.85 million tonnes in 2002
according to Food and Agriculture Organization (FAO) figures; world
production of almonds was 1.76 million tonnes in 2006.[10] According
to the FAO, major producers are the USA (715,623 t, 41%), Spain
(220,000 t, 13%), Syria (119,648 t, 7%), Italy (112,796 t, 6%), Iran
(108,677 t, 6%) and Morocco (83,000 t, 5%). Algeria, Tunisia, and
Greece each account for 3%, Turkey, Pakistan, Lebanon, and China
each account for 2%.[11] In Turkey, most of the production comes from
the Datça Peninsula. In Spain, numerous commercial cultivars of sweet
almond are produced, most notably the Jordan almond (imported from
Málaga) and the Valencia almond.

In Greece, most of the production comes from the Thessalia, in region of Magnesia at the area of Almyros. The most
cultivating types of almonds in Greece are ferragnes and Texas (mission) which are known for their sweet taste and
premium quality. Because of its quality, it is used as a luxury nut.
In the United States, production is concentrated in California, with almonds being California's third leading
agricultural product and its top agricultural export in 2008. California produces 80% of the world’s almonds[12] and
100% of the U.S. commercial supply. California exported almonds valued at $1.08 billion in 2003, about 70% of
total California almond crop.
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Almond output in 2005 (circles may not be centered on growing areas within the
countries)

[13]

The top 10 almond production
countries in 2009 according to FAO in
tonnes

1.   United States of America
1,162,200

2.   Spain 282,100
3.   Iran 128,464
4.   Italy 113,700
5.   Morocco 104,115
6.   Syria 97,002

7.   Tunisia 60,000
8.   Turkey 54,844
9.   Algeria 47,393
10.   Greece 44,273

Pollination
The pollination of California's almonds is the largest annual managed pollination event in the world, with close to
one million hives (nearly half of all beehives in the USA) being trucked in February to the almond groves. Much of
the pollination is managed by pollination brokers, who contract with migratory beekeepers from at least 49 states for
the event. This business has been heavily impacted by colony collapse disorder, causing nationwide shortages of
honey bees and increasing the price of insect pollination. To alleviate almond growers from the rising cost of insect
pollination, researchers at the Agricultural Research Service (ARS) have developed a new line of self-pollinating
almond trees.[14] Self-pollinating almond trees, such as the Tuono almond tree, have been around for a while, but
their harvest is not as desirable as the insect-pollinated California Nonpareil almond tree. The Nonpareil tree
produces large, smooth almonds and offer 60–65% edible kernel per nut. The Tuono, on the other hand, has thicker,
hairier shells and offers only 32% of edible kernel per nut. However, there are advantages to having a thick shell.
The Tuono’s shell protects the nut from threatening pests such as the navel orangeworm. ARS researchers have
managed to cross breed the pest-resistant Tuono tree with California’s attractive Nonpareil tree, resulting in
hybridized varieties of almond trees that are self-pollinated and maintain a high quality of nut.[15] The new,
self-pollinating almond tree hybrids possess quality skin color, flavor, and oil content, and reduce almond growers’
dependency on insect pollination.[14]

Sweet and bitter almonds

Flowering (sweet) almond tree

The fruit of Prunus dulcis is predominately sweet, but a few bitter
almonds may be found on each tree.[16][17] The fruits from Prunus
dulcis var. amara are always bitter as are the kernels from other
Prunus species like apricot, peach and cherry (to a lesser extent).

The bitter almond is slightly broader and shorter than the sweet
almond, and contains about 50% of the fixed oil that occurs in sweet
almonds. It also contains the enzyme emulsin which, in the presence of
water, acts on a soluble glucoside, amygdalin, yielding glucose,
cyanide and the essential oil of bitter almonds, which is nearly pure
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Blossom on bitter almond tree

benzaldehyde. Bitter almonds may yield from 4–9 mg of hydrogen
cyanide per almond.[18][19] Extract of bitter almond was once used
medicinally, but even in small doses, effects are severe, and in larger
doses can be deadly; the cyanide must be removed before
consumption.[20]

Culinary uses

Smoked and salted 'Marcona' almonds

While the almond is often eaten on its own, raw or toasted, it is also a
component of various dishes. Almonds are available in many forms,
such as whole, sliced (flaked, slivered), and as almond butter, almond
milk and almond oil. These variations can be used in both sweet and
savory dishes.
Along with other nuts, sweet almonds can be sprinkled over desserts,
particularly ice cream based dishes. Sweet almonds are used in
marzipan, nougat, many pastries (including jesuites), cookies
(including French macarons, macaroons), and cakes (including
financiers), noghl and other sweets and desserts. They are also used to
make almond butter, a spread similar to peanut butter, popular with

peanut allergy sufferers and for its less salty taste. The young, developing fruit of the almond tree can be eaten whole
("green almonds") when they are still green and fleshy on the outside and the inner shell has not yet hardened. The
fruit is somewhat sour, but is a popular snack in parts of the Middle East, eaten dipped in salt to balance the sour
taste. Available only from mid April to mid June (northern hemisphere), pickling or brining extends the fruit's shelf
life.

• In China, almonds are used in a popular dessert where they are mixed with milk and then served hot.
• In Greece, ground blanched almonds are used as the base material in a great variety of desserts, usually called

amygdalota (αμυγδαλωτά). Because of their white colour, most are traditionally considered "wedding sweets"
and are served at wedding banquets. In addition, a soft drink known as soumada is made from almonds in various
regions.

• In Iran, green almonds are dipped in sea salt and eaten as snacks on street markets; they are called Chaqalu
bâdom.

• In Italy, the bitter almonds from apricots are the base for amaretti[21][22] (almond macaroons), a common dessert.
Traditionally, a low percentage of bitter almonds (10-20%) is added to the ingredients, which gives the cookies
their bitter taste (commercially, apricot kernels are used as a substitute for bitter almonds). Almonds are also a
common choice as the nuts to include in torrone. In Puglia and Sicily, "pasta di mandorle" (almond paste) is used
to make small soft cakes, often decorated with jam, pistacchio or chocolate.

• In Morocco, almonds in the form of sweet almond paste are the main ingredient in pastry fillings, and several 
other desserts. Fried blanched whole almonds are also used to decorate sweet tajines such as lamb with prunes. A 
drink made from almonds mixed with milk is served in important ceremonies such as weddings and can also be 
ordered in some cafes. Southwestern Berber regions of Essaouira and Souss are also known for "Amlou" a spread
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made of almond paste, argan oil, and honey. Almond paste is also mixed with toasted flour and among others,
honey, olive oil or butter, anise, fennel, sesame seeds, and cinnamon to make "Sellou" (also called "Zamita" in
Meknes or "Slilou" in Marrakech), a sweet snack known for its long shelf life and high nutritive value.

• In India, almonds are the base ingredients of pasanda-style curries. Badam halva is a sweet made from almonds
with added coloring. Almond flakes are added to many sweets (such as sohan barfi), and are usually visible
sticking to the outer surface.

• In Pakistan, almonds are the base ingredients of many food items. Meat dishes containing almonds include
pasanda-style or Mughalai curries. Badam halva is a sweet made from almonds with added coloring. Almond
flakes are added to many sweets (such as sohan barfi), and are usually visible sticking to the outer surface.
Almonds form the base of various drinks which are supposed to have cooling properties. Almond sherbet or
'Sherbet-e-Badaam' in Urdu, is a popular summer drink. Almonds are also sold as a snack with added salt.

Almonds can be processed into a milk substitute called almond milk; the nut's soft texture, mild flavour, and light
colouring (when skinned) make for an efficient analog to dairy, and a soy-free choice for lactose intolerant people
and vegans. Raw, blanched, and lightly toasted almonds work well for different production techniques, some of
which are similar to that of soymilk and some of which use no heat, resulting in "raw milk" (see raw foodism).
The 'Marcona' almond cultivar is recognizably different from other almonds, and is marketed by name.[23] The
kernel is short, round, relatively sweet and delicate in texture. It has been grown in Spain for a long time and its
origin is unknown; the tree is very productive, the shell of the nut very hard.[23] 'Marcona' almonds are traditionally
served after being lightly fried in oil, and are used by Spanish chefs to prepare a dessert called turrón.

Almond flour
Almond flour is often used as a gluten-free alternative to wheat flour in cooking and baking.[24]

Almond syrup
Historically, almond syrup was an emulsion of sweet and bitter almonds, usually made with barley syrup (orgeat
syrup) or in a syrup of orange flower water and sugar.
The Grocer's Encyclopedia (1911) notes that "Ten parts of sweet almonds are generally employed to three parts of
bitter almonds"; however, due to the cyanide found in bitter almonds, modern syrups generally consist of only sweet
almonds.

Oils
Almonds contain approximately 49% oils, of which 62% is monounsaturated oleic acid (an omega-9 fatty acid), 24%
is linoleic acid (a polyunsaturated omega-6 essential fatty acid), and 6% is palmitic acid (a saturated fatty acid).[25]

"Oleum Amygdalae", the fixed oil, is prepared from either variety of almond and is a glyceryl oleate, with a slight
odour and a nutty taste. It is almost insoluble in alcohol but readily soluble in chloroform or ether. Sweet almond oil
is obtained from the dried kernel of sweet almonds.
The oil is good for application to the skin as an emollient, and has been traditionally used by massage therapists to
lubricate the skin during a massage session. It is a mild, lightweight oil that can be used as a substitute for olive oil.
Almond oil is also used as a wood conditioner of certain woodwind instruments, such as the oboe and clarinet.
This Almond oil is used to remove black spots and black marks on the skin.
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Nutrition

Almond, nut, raw

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  2418 kJ (unknown operator: u'strong' kcal)

Carbohydrates 20 g

- Sugars 5 g

- Dietary fibre 12 g

Fat 51 g

- saturated 4 g

- monounsaturated 32 g

- polyunsaturated 12 g

Protein 22 g

Thiamine (vit. B1) 0.24 mg (21%)

Riboflavin (vit. B2) 0.8 mg (67%)

Niacin (vit. B3) 4 mg (27%)

Pantothenic acid (B5) 0.3 mg (6%)

Vitamin B6 0.13 mg (10%)

Folate (vit. B9) 29 μg (7%)

Vitamin C 0.0 mg (0%)

Vitamin E 26.22 mg (175%)

Calcium 248 mg (25%)

Iron 4 mg (31%)

Magnesium 275 mg (77%)

Phosphorus 474 mg (68%)

Potassium 728 mg (15%)

Zinc 3 mg (32%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

The sweet almond contains about 26% carbohydrates (12% dietary fiber, 6.3% sugars, 0.7% starch and the rest
miscellaneous carbohydrates), and may therefore be made into flour for cakes and cookies (biscuits) for
low-carbohydrate diets. A standard serving of almond flour, 1 cup, contains 20 grams of carbohydrates, of which
10 g is dietary fiber, for a net of 10 g of carbohydrate per cup. This makes almond flour very desirable for use in
cake and bread recipes by people on carbohydrate-restricted diets.
Almonds are a rich source of vitamin E, containing 26 mg per 100 g (Table). About 20 percent of raw almond is high
quality protein, a third of which are essential amino acids. They are also rich in dietary fiber, B vitamins, essential
minerals and monounsaturated fat (see nutrient table), one of the two "good" fats which potentially may lower LDL
cholesterol. Typical of nuts and seeds, almonds also contain phytosterols, associated with cholesterol-lowering
properties.
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Potential health benefits, which have not been scientifically validated, include improved complexion and possibly a
lower risk of cancer.[27] Preliminary research associates consumption of almonds with elevating blood levels of high
density lipoproteins and lowering low density lipoproteins.[28][29] A preliminary trial showed that, in spite of the
high fat content of almonds, using them in the daily diet might lower several factors associated with heart disease,
including cholesterol and blood lipids.[30]

Almonds contain polyphenols in their skins consisting in a combination of flavonols, flavan-3-ols, hydroxybenzoic
acids and flavanones[31] analogous to those of certain fruits and vegetables.
Almonds may cause allergy or intolerance. Cross-reactivity is common with peach allergens (lipid transfer proteins)
and tree nut allergens. Symptoms range from local symptoms (e.g., oral allergy syndrome, contact urticaria) to
systemic symptoms including anaphylaxis (e.g., urticaria, angioedema, gastrointestinal and respiratory
symptoms).[32]

Amino Acids g/100g Nuts

Tryptophan 0.19

Threonine 0.68

Lysine 0.60

Leucine 1.47

Isoleucine 0.69

Methionine 0.19

Cysteine 0.28

Phenylalanine 1.15

Tyrosine 0.53

Valine 0.80

Arginine 2.47

Tyrosine 0.53

Mandatory pasteurization in California
Because of two cases of salmonellosis traced to almonds in 2001 and 2004, the Almond Board of California
proposed rules in 2006 regarding pasteurization of almonds available to the public, and the USDA approved them.
The almond pasteurization program became mandatory for the California industry on September 1, 2007, and was
implemented voluntarily over the previous two years.[33] Since September 1, 2007, raw untreated California almonds
have technically not been available in the United States. Controversially, California almonds labeled as "raw" are
required to be steam-pasteurized or chemically treated with propylene oxide. This does not apply to imported
almonds,[34] or to almonds sold from the grower directly to the consumer in small quantities.[35] Nor is the treatment
required for raw almonds sold as exports to countries outside of North America.
This USDA-approved marketing order has been challenged in court by organic farmers organized by the Cornucopia
Institute, a Wisconsin-based farm policy research group. According to the Cornucopia Institute, this almond
marketing order has imposed significant financial burdens on small-scale and organic growers and damaged
domestic almond markets. The federal judge dismissed the lawsuit in the spring of 2009 on procedural grounds, but
farmers are appealing this decision in August 2009, seeking to have the merits of their arguments heard in court.[36]
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Cultural aspects
The almond is highly revered in some cultures. In northern Indian state, Jammu and Kashmir, it is designated as the
state tree of Kashmir.
The tree grows in Lebanon, Syria and Israel,[37] and is mentioned numerous times in the Bible.
In the Old Testament, the almond was a symbol of watchfulness and promise due to its early flowering, symbolizing
God's sudden and rapid punishment of His people; in Jeremiah 1:11–12, for instance. In the Bible the almond is
mentioned ten times, beginning with Book of Genesis 43:11, where it is described as "among the best of fruits". In
Numbers 17 Levi is chosen from the other tribes of Israel by Aaron's rod, which brought forth almond flowers.
According to tradition, the rod of Aaron bore sweet almonds on one side and bitter on the other; if the Israelites
followed the Lord, the sweet almonds would be ripe and edible, but if they were to forsake the path of the Lord, the
bitter almonds would predominate. The almond blossom supplied a model for the menorah which stood in the Holy
Temple, "Three cups, shaped like almond blossoms, were on one branch, with a knob and a flower; and three cups,
shaped like almond blossoms, were on the other...on the candlestick itself were four cups, shaped like almond
blossoms, with its knobs and flowers" (Exodus 25:33–34; 37:19–20). Similarly, Christian symbolism often uses
almond branches as a symbol of the Virgin Birth of Jesus; paintings often include almonds encircling the baby Jesus
and as a symbol of Mary. The word "Luz", which appears in Genesis 30:37, is sometimes translated as "hazel", may
actually be derived from the Aramaic name for almond (Luz), and is translated as such in some Bible versions such
as the NIV.[38]

In India, consumption of almonds is believed to be good for the brain, while the Chinese consider it a symbol of
enduring sadness and female beauty.
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Notations
This article incorporates text from the public domain 1911 edition of The Grocer's Encyclopedia.

External links
• INC, International Nut and Dried Fruit Council Foundation (http:/ / www. nutfruit. org/ )
• thealmonddoctor.com: (http:/ / www. thealmonddoctor. com/ ) Articles about almond production practices for

California
• Arborday.org Tree Guide - Hall's Hardy Almond/Bitter Almond (http:/ / www. arborday. org/ treeguide/

TreeDetail. cfm?id=103& trackingID=1822=PRTE5)
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Aloe vera

Aloe vera

Aloe vera plant with flower detail inset.

Scientific classification 

Kingdom: Plantae
clade: Angiosperms
clade: Monocots
Order: Asparagales
Family: Xanthorrhoeaceae
Subfamily: Asphodeloideae
Genus: Aloe

Species: A. vera

Binomial name

Aloe vera
(L.) Burm.f.

Aloe vera is a species of succulent plant that probably originated in northern Africa. The species does not have any
naturally occurring populations, although closely related aloes do occur in northern Africa.[1] The species is
frequently cited as being used in herbal medicine since the beginning of the first century AD. Extracts from A. vera
are widely used in the cosmetics and alternative medicine industries, being marketed as variously having
rejuvenating, healing or soothing properties.[2][3][4] There is, however, little scientific evidence of the effectiveness
or safety of A. vera extracts for either cosmetic or medicinal purposes, and what positive evidence is available is
frequently contradicted by other studies.[5][6][7][8] Medical uses of aloe vera are being investigated as well.

Description
Aloe vera is a stemless or very short-stemmed succulent plant growing to 60–100 cm (24–39 in) tall, spreading by
offsets. The leaves are thick and fleshy, green to grey-green, with some varieties showing white flecks on the upper
and lower stem surfaces.[9] The margin of the leaf is serrated and has small white teeth. The flowers are produced in
summer on a spike up to 90 cm (unknown operator: u'strong' in) tall, each flower being pendulous, with a yellow
tubular corolla 2–3 cm (0.8–1.2 in) long.[9][10] Like other Aloe species, Aloe vera forms arbuscular mycorrhiza, a
symbiosis that allows the plant better access to mineral nutrients in soil.[11]
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Taxonomy and etymology

Spotted forms of Aloe vera are sometimes known as
Aloe vera var. chinensis.

The species has a number of synonyms: A. barbadensis Mill., Aloe
indica Royle, Aloe perfoliata L. var. vera and A. vulgaris
Lam.[12][13] Common names include Chinese Aloe, Indian Aloe,
True Aloe, Barbados Aloe, Burn Aloe, First Aid
Plant.[10][14][15][16][17] The species epithet vera means "true" or
"genuine".[14] Some literature identifies the white spotted form of
Aloe vera as Aloe vera var. chinensis;[18][19] however, the species
varies widely with regard to leaf spots [1] and it has been suggested
that the spotted form of Aloe vera may be conspecific with A.
massawana.[20] The species was first described by Carl Linnaeus
in 1753 as Aloe perfoliata var. vera,[21] and was described again in
1768 by Nicolaas Laurens Burman as Aloe vera in Flora Indica on
the 6th of April and by Philip Miller as Aloe barbadensis some ten days after Burman in the Gardener's
Dictionary.[22]

Techniques based on DNA comparison suggest that Aloe vera is relatively closely related to Aloe perryi, a species
that is endemic to Yemen.[23] Similar techniques, using chloroplast DNA sequence comparison and ISSR profiling
have also suggested that Aloe vera is closely related to Aloe forbesii, Aloe inermis, Aloe scobinifolia, Aloe sinkatana,
and Aloe striata.[24] With the exception of the South African species A. striata, these Aloe species are native to
Socotra (Yemen), Somalia, and Sudan.[24] The lack of obvious natural populations of the species have led some
authors to suggest that Aloe vera may be of hybrid origin.[25]

Distribution
The natural range of Aloe vera is unclear, as the species has been widely cultivated throughout the world.
Naturalised stands of the species occur in the southern half of the Arabian peninsula, through North Africa
(Morocco, Mauritania, Egypt) as well as Sudan and neighbouring countries, along with the Canary, Cape Verde, and
Madeira Islands.[12] This distribution is somewhat similar to the one of Euphorbia balsamifera, Pistacia atlantica,
and a few others, suggesting that a dry sclerophyl forest once covered large areas, but has been dramatically reduced
due to desertification in the Sahara, leaving these few patches isolated. Several closely related (or sometimes
identical) species can be found on the two extreme sides of the Sahara: Dragon trees (Dracaena) and Aeonium being
two of the most representative examples.
The species was introduced to China and various parts of southern Europe in the 17th century.[26] The species is
widely naturalised elsewhere, occurring in temperate and tropical regions of Australia, Barbados, Belize, Nigeria,
Paraguay and the United States[1][27] It has been suggested that the actual species' distribution is the result of human
cultivation.[20]
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Cultivation

Aloe vera can be grown as an ornamental plant.

Aloe vera has been widely grown as an ornamental plant. The
species is popular with modern gardeners as a putatively medicinal
plant and due to its interesting flowers, form, and succulence. This
succulence enables the species to survive in areas of low natural
rainfall, making it ideal for rockeries and other low-water use
gardens.[9] The species is hardy in zones 8–11, although it is
intolerant of very heavy frost or snow.[10][28] The species is
relatively resistant to most insect pests, though spider mites, mealy
bugs, scale insects, and aphid species may cause a decline in plant
health.[29][30] In pots, the species requires well-drained sandy
potting soil and bright sunny conditions; however, in very hot and
humid tropical or subtropical climates, aloe plants should be protected from direct sun and rain, as they will burn
and/or turn mushy easily under these conditions. The use of a good-quality commercial propagation mix or
pre-packaged "cacti and succulent mix" is recommended, as they allow good drainage.[31] Terracotta pots are
preferable as they are porous.[31] Potted plants should be allowed to completely dry prior to re-watering. When
potted aloes become crowded with "pups" growing from the sides of the "mother plant," they should be divided and
re-potted to allow room for further growth and help prevent pest infestations. During winter, Aloe vera may become
dormant, during which little moisture is required. In areas that receive frost or snow, the species is best kept indoors
or in heated glasshouses.[10] Large scale agricultural production of Aloe vera is undertaken in Pakistan, Australia, [32]

Bangladesh, Cuba,[33] the Dominican Republic, China, Mexico,[34] India,[35] Jamaica,[36] Kenya and South
Africa,[37] along with the USA[38] to supply the cosmetics industry with Aloe vera gel.

Uses

Aloe vera gel being used to make a dessert.

Scientific evidence for the cosmetic and therapeutic effectiveness of
aloe vera is limited and when present is frequently contradictory.[5][6]

Despite this, the cosmetic and alternative medicine industries regularly
make claims regarding the soothing, moisturizing, and healing
properties of aloe vera, especially via Internet advertising.[7][3][4][2][39]

Aloe vera gel is used as an ingredient in commercially available
lotions, yogurt, beverages, and some desserts,[40][41][42] although at
certain doses, it has toxic properties when used either for ingested or
topical applications.[43]

Folk medicine
Aloe vera has a long association with herbal medicine, although it is not known when its medical applications were
first suspected. Early records of Aloe vera use appear in the Ebers Papyrus from 16th century BC,[17] in both
Dioscorides' De Materia Medica and Pliny the Elder's Natural History written in the mid-first century CE[17] along
with the Juliana Anicia Codex produced in 512 AD.[40] The species is used widely in the traditional herbal medicine
of China, Japan, Russia, South Africa, the United States, Jamaica, Latin America and India.[7]
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Dietary supplement
Aloin, a compound found in the exudate of some Aloe species, was the common ingredient in over-the-counter
(OTC) laxative products in the United States prior to 2003, when the Food and Drug Administration ruled that aloin
was a class III ingredient, thereby banning its use.[44] Aloe vera has potential toxicity, with side-effects occurring at
some dose levels both when ingested or applied topically.[43] Although toxicity may be less when aloin is removed
by processing, aloe vera that contains aloin in excess amounts may induce side-effects.[7][8][45] A 2-year National
Toxicology Program (NTP) study on oral consumption of non-decolorized whole leaf extract of aloe vera found
evidence of carcinogenic activity in male and female rats. The NTP says more information is needed to determine
the potential risks to humans.[46]

Aloe vera juice is marketed to support the health of the digestive system, but there is neither scientific evidence nor
regulatory approval to support this claim.[47] The extracts and quantities typically used for such purposes appear to
be dose-dependent for toxic effects.[43]

Phytochemicals

Aloe vera leaves contain phytochemicals under study for possible bioactivity, such as acetylated mannans,
polymannans, anthraquinone C-glycosides, anthrones and anthraquinones, and various lectins.[7][48][49]

Commodities
Aloe vera is now widely used on facial tissues, where it is promoted as a moisturiser and/or anti-irritant to reduce
chafing of the nose of users suffering hay-fever or cold.[50] It is common practice for cosmetic companies to add sap
or other derivatives from Aloe vera to products such as makeup, tissues, moisturizers, soaps, sunscreens, incense,
shaving cream, and shampoos.[40] Other uses for extracts of aloe vera include the dilution of semen for the artificial
fertilization of sheep,[51] use as fresh food preservative,[52] and use in water conservation in small farms.[53] It has
also been suggested that biofuels could be obtained from Aloe vera seeds.[54] Aloe is also used as a food substance.
Some molecular gastronomists have begun to take advantage of its gelling properties. Perhaps the most notable
among these is Chef Quique Dacosta's "Oysters Guggenheim," created at El Poblet in Spain.[55]

Research for possible medical uses
Aloe vera may be effective in treatment of wounds.[8] Evidence on the effects of its sap on wound healing, however,
is limited and contradictory.[8] Some studies, for example, show that aloe vera promotes the rates of healing,[56][57]

while, in contrast, other studies show that wounds to which aloe vera gel was applied were significantly slower to
heal than those treated with conventional medical preparations.[58][59] A 2007 review concluded that the cumulative
evidence supports the use of aloe vera for the healing of first to second degree burns.[60] Topical application of aloe
vera may also be effective for genital herpes and psoriasis.[61] However, it is not effective for the prevention of
radiation-induced injuries. Although anecdotally useful, it has not been proven to offer protection from sunburn or
suntan.[62]

In a double-blind clinical trial, both the group using an aloe vera containing dentifrice and the group using a
fluoridated dentifrice had a reduction of gingivitis and plaque, but no statistically significant difference was found
between the two.[63]

There is preliminary evidence that A. vera extracts may be useful in the treatment of diabetes and elevated blood 
lipids in humans.[7] These positive effects are thought to be due to the presence of compounds such as mannans, 
anthraquinones and lectins.[7][48][49]Internal intake of aloe vera has been linked in preliminary research with 
improved blood glucose levels in diabetics,[64][65] although it has been suggested by the NTP that aloe may lower 
blood glucose levels.[46] It has also been linked with lower blood lipids in hyperlipidaemic patients,[66] but also with 
acute hepatitis (liver disease).[45] In other diseases, preliminary studies have suggested oral aloe vera gel may reduce 
symptoms and inflammation in patients with ulcerative colitis.[67] Abdominal cramps and diarrhea have been
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reported with oral use of aloe vera. Diarrhea, caused by the laxative effect of oral aloe vera, can decrease the
absorption of many drugs.[46] Compounds extracted from aloe vera have been used as an immunostimulant that aids
in fighting cancers in cats and dogs;[48] however, this treatment has not been scientifically tested in humans.
Gels from Aloe vera have been compared to those derived from other aloe species and with other plants belonging to
the family Asphodelaceae. Bulbine frutescens, for example, is used widely for burns and a host of skin afflictions.[68]

Aloe vera extracts might have antibacterial and antifungal activities, which possibly could help treat minor skin
infections, such as boils and benign skin cysts and may inhibit growth of fungi causing tinea.[69] For bacteria,
inner-leaf gel from aloe vera was shown in one study to inhibit growth of Streptococcus and Shigella species in
vitro.[70] In contrast, aloe vera extracts failed to show antibiotic properties against Xanthomonas species.[71]
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Aloysia citrodora

Aloysia citrodora

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Lamiales
Family: Verbenaceae
Genus: Aloysia

Species: A. citrodora

Binomial name

Aloysia citrodora
Paláu

Synonyms

Aloysia triphylla (L'Hér.) Britton
Lippia citrodora Kunth
Lippia triphylla (L'Hér.) Kuntze
Verbena triphylla L'Hér.
Zappania citrodora Lam.[1]

Aloysia citrodora is a species of flowering plant in the verbena family, Verbenaceae, that is native to Argentina,
Paraguay, Brazil, Uruguay, Chile, Bolivia, and Peru. Common names include Lemon Verbena and Lemon
Beebrush.[2] It was brought to Europe by the Spanish and the Portuguese in the 17th century.
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Description
Lemon Verbena is a deciduous open shrub growing to 2 –3 m high. The 8 cm long glossy, pointed leaves are slightly
rough to the touch and emit a powerful lemon scent when bruised. Sprays of tiny lilac or white flowers appear in late
Spring or early Summer. It is sensitive to cold, losing leaves at temperatures below 0°C although the wood is hardy
to -10°C.[3]

Uses
Lemon verbena leaves are used to add a lemony flavor to fish and poultry dishes, vegetable marinades, salad
dressings, jams, puddings, and beverages. It also is used to make herbal teas, or added to standard tea in place of
actual lemon (as is common with Moroccan tea). It can also be used to make a sorbet. In addition, it has
anti-Candida albicans activity.[4] In European Union, Verbena essential oils (Lippia citriodora Kunth.) and
derivatives other than absolute are prohibited when used as a fragrance ingredient (Commission Directive
2009/164/EU of 22 December 2009).
Moderate antioxidant supplementation with lemon verbena extract protects neutrophils against oxidative damage,
decreases the signs of muscular damage in chronic running exercise without blocking the cellular adaptation to
exercise.[5]

Lippia citriodora extract shows antioxidant properties that could play an important role in modulating
GSH-reductase activity in lymphocytes and erythrocytes and protecting plasma from exercise oxidative damage.[6]

Lemon verbena extract containing 25% verbascoside showed strong antioxidant capacity, especially in a lipophilic
environment, which was higher than expected as concluded from the antioxidant capacity of pure verbascoside,
probably due to synergistic effects. The capacity of verbascoside to act as an effective radical scavenger in lipophilic
environments was also shown. Verbascoside-enriched extracts might have interesting applications in cosmetic,
nutraceuticals or functional food;[7] however, the genotoxicity of verbascoside may limit its use.[8]

Chemistry
The major isolates in lemon verbena oil are citral (30-35%), nerol and geraniol.[9]

Phenylpropanoids are the main class of compounds from lemon verbena which have shown a wide biological
activity, verbascoside being the most abundant one.[7]

Synonyms
Synonyms for Lemon Verbena are Verbena triphylla L'Hér., Verbena citriodora Cav., Lippia triphylla, Lippia
citriodora, Aloysia citriodora (Cav.) Ort.

Garden history
The first European botanist who publicly noticed this plant was the French Philibert Commerson, who collected in
the Buenos Aires on his botanical circumnavigation with Bougainville, about 1785. The plant had already been
quietly imported directly into the Real Jardín Botánico de Madrid, where professors Casimiro Gómez Ortega and
Antonio Palau y Verdera named it, though they did not publish it, Aloysia citrodora,[10] to compliment the
morganatic wife of the Garden's patron Infante Luis Antonio de Borbon, Prince of Asturias and brother of king
Carlos III.[11]

Unofficial importations from Spanish America seldom fared well: when another French botanist Joseph Dombey
landed his collections at Cadiz in 1785 they were impounded and left to rot in warehouses, while he was refused
permission even to have seeds planted. Among the bare handful of plants Dombey had assembled during eight years
at Lima, Lemon Verbena survived.[12]
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Palau y Verdera's dedication was utterly ignored, and when the plant became popular throughout southern Spain as
Yerba Luisa it was connected, even in print, with the more prominent personage Maria Luisa, Queen of Spain.[13]

Meanwhile Gómez Ortega sent seeds and specimens of the plant to Charles Louis L'Héritier de Brutelle in Paris;
L'Héritier published it as Verbena triphylla in his Stirpes Novae. 1784. From Paris John Sibthorpe, professor of
Botany at Oxford, obtained the specimen that he introduced to British horticulture: by 1797 the Lemon Verbena was
common in greenhouses around London, and its popularity as essential in a fragrant bouquet increased through the
following century
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Amaranth

Amaranthus

Amaranthus caudatus

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Core eudicots
Order: Caryophyllales
Family: Amaranthaceae
Subfamily: Amaranthoideae
Genus: Amaranthus

L.
Species

See text.

Amaranthus, collectively known as amaranth, is a cosmopolitan genus of herbs. Approximately 60 species are
recognized, with inflorescences and foliage ranging from purple and red to gold. Members of this genus share many
characteristics and uses with members of the closely related genus Celosia.
Although several species are often considered weeds, people around the world value amaranths as leaf vegetables,
cereals, and ornamentals.
The ultimate root of "amaranth" is the Greek [1] (amarantos), "unfading," with the Greek word for "flower," ἄνθος
(anthos), factoring into the word's development as "amaranth." The more accurate "amarant" is an archaic variant.
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Systematics
Amaranthus shows a wide variety of morphological diversity among and even within certain species. Although the
family (Amaranthaceae) is distinctive, the genus has few distinguishing characters among the 70 species included.[2]

This complicates taxonomy and Amaranthus has generally been considered among systematists as a "difficult"
genus.[3]

Formerly, Sauer (1955) classified the genus into 2 sub-genera, differentiating only between monoecious and
dioecious species: Acnida (L.) Aellen ex K.R. Robertson and Amaranthus.[3] Although this classification was widely
accepted, further infrageneric classification was (and still is) needed to differentiate this widely diverse group.
Currently, Amaranthus includes 3 recognized sub-genera and 70 species, although species numbers are questionable
due to hybridization and species concepts.[4] Infrageneric classification focuses on inflorescence, flower characters
and whether a species is monoecious/dioecious, as in the Sauer (1955) suggested classification.[2] A modified
infrageneric classification of Amaranthus was published by Mosyakin & Robertson (1996) and includes 3 subgenera:
Acnida, Amaranthus, and Albersia. The taxonomy is further differentiated by sections within each of the
sub-genera.[5]

Species
• Amaranthus acanthochiton – greenstripe
• Amaranthus acutilobus – sharp-lobe amaranth; is a synonym of Amaranthus viridis[6]

• Amaranthus albus – white pigweed, prostrate pigweed, pigweed amaranth
• Amaranthus arenicola – sandhill amaranth
• Amaranthus australis – southern amaranth
• Amaranthus bigelovii – Bigelow's amaranth
• Amaranthus blitoides – mat amaranth, prostrate amaranth, prostrate pigweed
• Amaranthus blitum – purple amaranth
• Amaranthus brownii – Brown's amaranth
• Amaranthus californicus – California amaranth, California pigweed
• Amaranthus cannabinus – tidal-marsh amaranth
• Amaranthus caudatus – love-lies-bleeding, pendant amaranth, tassel flower, quilete
• Amaranthus chihuahuensis – chihuahuan amaranth
•• Amaranthus chlorostachys
• Amaranthus crassipes – spreading amaranth
• Amaranthus crispus – crispleaf amaranth
• Amaranthus cruentus – purple amaranth, red amaranth, Mexican grain amaranth
• Amaranthus deflexus – large-fruit amaranth
• Amaranthus dubius – spleen amaranth, khada sag
• Amaranthus fimbriatus – fringed amaranth, fringed pigweed
• Amaranthus floridanus – Florida amaranth
• Amaranthus gangeticus – elephant head amaranth
•• Amaranthus graecizans
• Amaranthus greggii – Gregg's amaranth
• Amaranthus hybridus – smooth amaranth, smooth pigweed, red amaranth
• Amaranthus hypochondriacus – Prince-of-Wales-feather, princess feather
•• Amaranthus leucocarpus
• Amaranthus lineatus – Australian amaranth
•• Amaranthus lividus
• Amaranthus mantegazzianus – Quinoa de Castilla
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•• Amaranthus minimus
• Amaranthus muricatus – African amaranth
• Amaranthus obcordatus – Trans-Pecos amaranth
• Amaranthus oleraceous – Kosala Sag
• Amaranthus palmeri – Palmer's amaranth, palmer pigweed, careless weed
• Amaranthus paniculus – Reuzen amarant
• Amaranthus polygonoides – tropical amaranth
• Amaranthus powellii – green amaranth, Powell amaranth, Powell pigweed
• Amaranthus pringlei – Pringle's amaranth
• Amaranthus pumilus – seaside amaranth
• Amaranthus quitensis – ataco, sangorache
• Amaranthus retroflexus – red-root amaranth, redroot pigweed, common amaranth
• Amaranthus rudis – tall amaranth, common waterhemp
• Amaranthus scleropoides – bone-bract amaranth
• Amaranthus spinosus – spiny amaranth, prickly amaranth, thorny amaranth
•• Amaranthus standleyanus
• Amaranthus thunbergii – Thunberg's amaranth
• Amaranthus torreyi – Torrey's amaranth
• Amaranthus tricolor – Joseph's-coat
• Amaranthus tuberculatus – rough-fruit amaranth, tall waterhemp
• Amaranthus viridis – slender amaranth, green amaranth
• Amaranthus watsonii – Watson's amaranth
• Amaranthus wrightii – Wright's amaranth

Uses

Amaranth seed
Several species are raised for amaranth "grain" in Asia and the Americas. This should more correctly be termed
"pseudograin" (see below). Amaranth grain contains no gluten and is safe to consume for individuals with coeliac
disease.[7]

Ancient amaranth grains still used to this day include the three species, Amaranthus caudatus, Amaranthus cruentus,
and Amaranthus hypochondriacus.[8] Although amaranth was cultivated on a large scale in ancient Mexico,
Guatemala, and Peru, nowadays it is only cultivated on a small scale there, along with India, China, Nepal, and other
tropical countries; thus, there is potential for further cultivation in those countries, as well as in the U.S. In a 1977
article in Science, amaranth was described as "the crop of the future."[9] It has been proposed as an inexpensive
native crop that could be cultivated by indigenous people in rural areas for several reasons:
1.1. It is easily harvested.
2.2. It is highly tolerant of arid environments, which are typical of most subtropical and some tropical regions, and
3. Its seeds are a good source of protein, rich in essential amino acids such as lysine, while being a poor source of

essential amino acids such as leucine and threonine. Common grains such as wheat and corn are rich in amino
acids that amaranth lacks; thus, amaranth and other grains can complement each other.[10][11]

4. The seeds of Amaranthus species contain about thirty percent more protein than cereals like rice, sorghum and
rye.[10] In cooked and edible forms, amaranth is competitive with wheat germ and oats - higher in some nutrients,
lower in others.[12]

5. It is easy to cook. As befits its weedy life history, amaranth grains grow very rapidly and their large seedheads
can weigh up to 1 kilogram and contain a half-million seeds in three species of amaranth.[11]
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Kiwicha, as amaranth is known today in the Andes, was one of the staple foodstuffs of the Incas. Known to the
Aztecs as huautli, it is thought to have represented up to 80% of their caloric consumption before the conquest.
Another important use of amaranth throughout Mesoamerica was to prepare ritual drinks and foods. To this day,
amaranth grains are toasted much like popcorn and mixed with honey, molasses or chocolate to make a treat called
alegría, meaning "joy" in Spanish. Diego Duran described the festivities for Huitzilopochtli, a blue hummingbird
god. (Real hummingbirds feed on amaranth flowers.) The Aztec month of Panquetzaliztli (7 December to 26
December) was dedicated to Huitzilopochtli. People decorated their homes and trees with paper flags; there were
ritual races, processions, dances, songs, prayers, and finally human sacrifices. This was one of the more important
Aztec festivals, and the people prepared for the whole month. They fasted or ate very little; a statue of the god was
made out of amaranth (huautli) seeds and honey, and at the end of the month, it was cut into small pieces so
everybody could eat a little piece of the god. After the Spanish conquest, cultivation of amaranth was outlawed,
while some of the festivities were subsumed into the Christmas celebration.
Because of its importance as a symbol of indigenous culture, its gluten-free palatability, easy to cook, and its protein
particularly well suited to human nutritional needs, interest in grain amaranth (especially A. cruentus and A.
hypochondriacus) revived in the 1970s. It was recovered in Mexico from wild varieties and is now commercially
cultivated. It is a popular snack sold in Mexico City and other parts of Mexico, sometimes mixed with chocolate or
puffed rice, and its use has spread to Europe and parts of North America. Amaranth and quinoa are called
pseudograins because of their flavor and cooking similarities to grains.
Amaranth seed, when properly prepared, may supplement human food. Scientific studies suggest Amaranth grain is
a good source of essential amino acid lysine, something other grains are low in. Amaranth is not a complete source
of essential amino acids. For example, amaranth is limiting in leucine and threonine - essential amino acids that are
abundant in other grains. Amaranth may therefore be a promising supplement to other grains.[13][14] The
assimiability of protein in Amaranth is affected by the anti-nutritional factors present in Amaranth, and how it is
processed and cooked prior to human consumption. Wet heat processing reduces toxic factors and improves protein
availability from Amaranth, while popping and toasting reduces nutritional value of Amaranth.[14] Besides protein,
amaranth grain provides a good complimentary source of dietary fiber and dietary minerals such as iron, magnesium,
phosphorus, copper, and manganese.
Amaranth seed flour has been evaluated as an additive to wheat flour by food specialists. To determine palatability,
different levels of amaranth grain flour were mixed with the wheat flour and baking ingredients (1% salt, 2.5% fat,
1.5% yeast, 10% sugar and 52–74% water), fermented, molded, pan-proved and baked. The baked products were
evaluated for loaf volume, moisture content, color, odor, taste and texture. The amaranth containing products were
then compared with bread made from 100% wheat flour. The loaf volume decreased by 40% and the moisture
content increased from 22 to 42% with increase in amaranth grain flour. The study found that the sensory scores of
the taste, odor color and texture decreased with increasing amounts of amaranth. Generally, above 15% amaranth
grain flour, there were significant differences in the evaluated sensory qualities and the high amaranth-containing
product was found to be of unacceptable palatability to the population sample that evaluated the baked products.[15]

Leaves, roots, and stems
Amaranth species are cultivated and consumed as a leaf vegetable in many parts of the world. There are four species
of Amaranthus documented as cultivated vegetables in eastern Asia: Amaranthus cruentus, Amaranthus blitum,
Amaranthus dubius, and Amaranthus tricolor.[16]

In Indonesia and Malaysia, leaf amaranth is called bayam, while the Tagalogs in the Philippines call the plant 
alocon. In the state of Uttar Pradesh and Bihar in India, it is called Chaulai and is a popular green leafy vegetable 
(referred to in the class of vegetable preparations called Saag). It is called Chua in Kumaun area of Uttarakhand, 
where it is a popular red-green vegetable. In Karnataka state in India it is used to prepare curries like Hulee, palya, 
Majjigay-hulee and so on. In the state of Kerala, it's called 'Cheera' and is consumed by stir-frying the leaves with
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spices and red chillies to make 'Cheera Thoran'. In Tamilnadu State, it is called முளைக்கீரை and is regularly
consumed as a favourite dish, where the greens are steamed, and mashed, with light seasoning of salt, red chillis and
cumin. It is called keerai masial (கீரை மசியல்). In Andhra Pradesh, India, this leaf is added in preparation of a
popular dal called thotakura pappu తొట కూర పప్పు (Telugu). In Maharashtra, it is called as "Shravani Maath"
(literally माठ grown in month of Shravan) and it is available in both red and white colour. In Orissa, it is called as
"Khada saga", it is used to prepare 'Saga Bhaja', in which the leaf is fried with chillies and onions.
The root of mature amaranth is an excellent vegetable. It is white and cooked with tomatoes or tamarind gravy. It has
a milky taste and is alkaline.

In China, the leaves and stems are used as a stir-fry vegetable, or in soups, and called yin choi (苋 菜; pinyin:
xiàncài; and variations on this transliteration in various dialects). Amaranth greens are believed to help enhance
eyesight. In Vietnam, it is called rau dền and is used to make soup. There are two species popular as edible vegetable
in Vietnam: dền đỏ- amaranthus tricolor and dền cơm or dền trắng- amaranthus viridis.
A traditional food plant in Africa, amaranth has the potential to improve nutrition, boost food security, foster rural
development and support sustainable landcare.[17] In East Africa, Amaranth leaf is known in chewa as bonongwe,
and in Swahili as mchicha, as terere in Kikuyu, Meru and Embu; and as telele in Kamba. In Bantu regions of
Uganda it is known as doodo.[18] It is recommended by some doctors for people having low red blood cell count. It is
also known among the Kalenjin as a drought crop (chepkerta). In Lingala (spoken in the Democratic Republic of the
Congo and the Republic of Congo), it is known as lɛngalɛnga or bítɛkutɛku.[19] In Nigeria, it is a common vegetable
and goes with all Nigerian starch dishes. It is known in Yoruba as efo tete or arowo jeja (meaning "we have money
left over for fish"). In the Caribbean, the leaves are called [bhaji in Trinidad) or(callaloo in Jamaica] and stewed
with onions, garlic and tomatoes, or sometimes used in a soup called pepperpot soup.
In Greece, green amaranth (Amaranthus viridis) is a popular dish and is called vlita or vleeta. It's boiled, then served
with olive oil and lemon like a salad, usually alongside fried fish. Greeks stop harvesting the plant (which usually
grows wild) when it starts to bloom at the end of August.
In Sri Lanka, it is called "koora thampala". Sri Lankans cook it and eat it with rice. Fiji Indians call it choraiya bhaji.

Dyes
The flowers of the 'Hopi Red Dye' amaranth were used by the Hopi (a tribe in the western United States) as the
source of a deep red dye. There is also a synthetic dye that has been named "amaranth" for its similarity in color to
the natural amaranth pigments known as betalains. This synthetic dye is also known as Red No. 2 in North America
and E123 in the European Union.[20]

Ornamentals
The genus also contains several well-known ornamental plants, such as Amaranthus caudatus (love-lies-bleeding), a
native of India and a vigorous, hardy annual with dark purplish flowers crowded in handsome drooping spikes.
Another Indian annual, A. hypochondriacus (prince's feather), has deeply veined lance-shaped leaves, purple on the
under face, and deep crimson flowers densely packed on erect spikes.
Amaranths are recorded as food plants for some Lepidoptera (butterfly and moth) species including the nutmeg moth
and various case-bearer moths of the genus Coleophora: C. amaranthella, C. enchorda (feeds exclusively on
Amaranthus), C. immortalis (feeds exclusively on Amaranthus), C. lineapulvella and C. versurella (recorded on A.
spinosus).
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Nutritional value
Amaranth greens, also called Chau lai (Hindi) and Chu or Chua (Kumauni), Chinese spinach, hinn choy or yin
tsoi (simplified Chinese: 苋 菜; traditional Chinese: 莧 菜; pinyin: xiàncài); callaloo, dhantinasoppu (Kannada);
తోటకూర (Telugu); Rajgira (Marathi); முளைக் கீரை (Tamil); cheera ചീര (Malayalam); bayam (Indonesian);
phak khom ผักโขม (Thai); tampala, or quelite (Oriya); Khada Saga, are a common leaf vegetable throughout the
tropics and in many warm temperate regions.
Cooked amaranth leaves are a good source of vitamin A, vitamin C, and folate; they are also a complementing
source of other vitamins such as thiamine, niacin, and riboflavin, plus some dietary minerals including calcium, iron,
potassium, zinc, copper, and manganese. Cooked amaranth grains are a complementing source of thiamine, niacin,
riboflavin, and folate, and dietary minerals including calcium, iron, magnesium, phosphorus, zinc, copper, and
manganese - comparable to common grains such as wheat germ, oats and others.[12]

Amaranth seeds contain lysine, an essential amino acid, limited in other grains or plant sources.[21] Most fruits and
vegetables do not contain a complete set of amino acids, and thus different sources of protein must be used.
Amaranth too is limited in some essential amino acids, such as leucine and threonine.[13] Amaranth seeds are
therefore promising complement to common grains such as wheat germ, oats, corn because these common grains are
abundant sources of essential amino acids found to be limited in amaranth.[22][23]

Amaranth may be a promising source of protein to those who are gluten sensitive, because unlike the protein found
in grains such as wheat and rye, its protein does not contain gluten.[24] According to a 2007 report, amaranth
compares well in nutrient content with gluten-free vegetarian options such as buckwheat, corn, millet, wild rice, oats
and quinoa.[25]

Several studies have shown that like oats, amaranth seed or oil may be of benefit for those with hypertension and
cardiovascular disease; regular consumption reduces blood pressure and cholesterol levels, while improving
antioxidant status and some immune parameters.[26][27][28] While the active ingredient in oats appears to be
water-soluble fiber, amaranth appears to lower cholesterol via its content of plant stanols and squalene.
Amaranth remains an active area of scientific research for both human nutritional needs and foraging applications.
Over 100 scientific studies suggest a somewhat conflicting picture on possible anti-nutritional and toxic factors in
amaranth, more so in some particular strains of amaranth. Lehmann, in a review article, identifies some of these
reported anti-nutritional factors in amaranth to be phenolics, saponins, tannins, phytic acid, oxalates, protease
inhibitors, nitrates, polyphenols and phytohemagglutinins.[29] Of these, oxalates and nitrates are of more concern
when amaranth grain is used in foraging applications. Some studies suggest thermal processing of amaranth,
particularly in moist environment, prior to its preparation in food and human consumption may be a promising way
to reduce the adverse effects of amaranth's anti-nutritional and toxic factors.
A one-to-one comparison of cooked amaranth with cooked wild rice and with whole grain wheat flour
suggests:[30][31]

•• the nutrition content of cooked amaranth is higher in some, lower in other essential nutrients in comparison to
wild rice.

•• the nutrition content of cooked amaranth is higher in few, lower in most other essential nutrients in comparison to
whole grain wheat.

As a weed
Not all amaranth plants are cultivated. Most of the species from Amaranthus are summer annual weeds and are 
commonly referred to as pigweeds.[32] These species have an extended period of germination, rapid growth, and high 
rates of seed production[32], and have been causing problems for farmers since the mid-1990s. This is partially due to 
the reduction in tillage, reduction in herbicidal use and the evolution of herbicidal resistance in several species where 
herbicides have been applied more often.[33] The following 9 species of Amaranthus are considered invasive and

http://en.wikipedia.org/w/index.php?title=Simplified_Chinese_characters
http://en.wikipedia.org/w/index.php?title=Traditional_Chinese_characters
http://en.wikipedia.org/w/index.php?title=Pinyin
http://en.wikipedia.org/w/index.php?title=Kannada_language
http://en.wikipedia.org/w/index.php?title=Telugu_language
http://en.wikipedia.org/w/index.php?title=Marathi_language
http://en.wikipedia.org/w/index.php?title=Tamil_language
http://en.wikipedia.org/w/index.php?title=Malayalam
http://en.wikipedia.org/w/index.php?title=Indonesian_language
http://en.wikipedia.org/w/index.php?title=Thai_language
http://en.wikipedia.org/w/index.php?title=Oriya_language
http://en.wikipedia.org/w/index.php?title=Vitamin_A
http://en.wikipedia.org/w/index.php?title=Vitamin_C
http://en.wikipedia.org/w/index.php?title=Folate
http://en.wikipedia.org/w/index.php?title=Thiamine
http://en.wikipedia.org/w/index.php?title=Niacin
http://en.wikipedia.org/w/index.php?title=Riboflavin
http://en.wikipedia.org/w/index.php?title=Calcium
http://en.wikipedia.org/w/index.php?title=Iron
http://en.wikipedia.org/w/index.php?title=Potassium
http://en.wikipedia.org/w/index.php?title=Zinc
http://en.wikipedia.org/w/index.php?title=Copper
http://en.wikipedia.org/w/index.php?title=Manganese
http://en.wikipedia.org/w/index.php?title=Thiamine
http://en.wikipedia.org/w/index.php?title=Niacin
http://en.wikipedia.org/w/index.php?title=Riboflavin
http://en.wikipedia.org/w/index.php?title=Folate
http://en.wikipedia.org/w/index.php?title=Calcium
http://en.wikipedia.org/w/index.php?title=Iron
http://en.wikipedia.org/w/index.php?title=Magnesium
http://en.wikipedia.org/w/index.php?title=Phosphorus
http://en.wikipedia.org/w/index.php?title=Zinc
http://en.wikipedia.org/w/index.php?title=Copper
http://en.wikipedia.org/w/index.php?title=Manganese
http://en.wikipedia.org/w/index.php?title=Lysine
http://en.wikipedia.org/w/index.php?title=Leucine
http://en.wikipedia.org/w/index.php?title=Threonine
http://en.wikipedia.org/w/index.php?title=Gluten
http://en.wikipedia.org/w/index.php?title=Oats
http://en.wikipedia.org/w/index.php?title=Hypertension
http://en.wikipedia.org/w/index.php?title=Cardiovascular_disease
http://en.wikipedia.org/w/index.php?title=Blood_pressure
http://en.wikipedia.org/w/index.php?title=Cholesterol
http://en.wikipedia.org/w/index.php?title=Antioxidant
http://en.wikipedia.org/w/index.php?title=Stanol_ester
http://en.wikipedia.org/w/index.php?title=Squalene
http://en.wikipedia.org/w/index.php?title=Antinutrient
http://en.wikipedia.org/w/index.php?title=Tillage


Amaranth 69

noxious weeds in the U.S and Canada: A. albus, A. blitoides, A. hybridus, A. palmeri, A. powellii, A. retroflexus, A.
spinosus, A. tuberculatus, and A. viridis.[34]

A new herbicide-resistant strain of Amaranthus palmeri or Palmer amaranth has appeared; it is Glyphosate-resistant
and so cannot be killed by the widely used Roundup herbicide. Also, this plant can survive in tough conditions. This
could be of particular concern to cotton farmers using Roundup Ready cotton.[35] The species Amaranthus palmeri
(Palmer amaranth) causes the greatest reduction in soybean yields and has the potential to reduce yields by 17-68%
in field experiments.[32] Palmer amaranth is among the “top five most troublesome weeds” in the southeast and has
already evolved resistances to dinitroanilines and acetolactate synthase inhibitors.[36] This makes the proper
identification of Amaranthus species at the seedling stage essential for agriculturalists. Proper weed control needs to
be applied before the species successfully colonizes in the crop field and causes significant yield reductions.

Beneficial weed
Pigweed can be a beneficial weed, as well as a companion plant, serving as a trap for leaf miners and some other
pests, as well as sheltering ground beetles (which prey upon insect pests) and breaking up hard soil for more delicate
neighboring plants.

Myth, legend and poetry
The word amaranth comes from the Greek word amarantos, meaning "unwithering". The word was applied to
amaranth because it did not soon fade and so symbolized immortality. "Amarant" is a more correct, albeit archaic
form, chiefly used in poetry. The current spelling, amaranth, seems to have come from folk etymology that assumed
the final syllable derived from the Greek word anthos ("flower"), common in botanical names.
An early Greek fable ascribed counted among Aesop's Fables compares the rose to the amaranth to illustrate the
difference in fleeting and everlasting beauty:

An amaranth planted in a garden near a Rose-Tree, thus addressed it: "What a lovely flower is the Rose,
a favorite alike with Gods and with men. I envy you your beauty and your perfume." The Rose replied,
"I indeed, dear Amaranth, flourish but for a brief season! If no cruel hand pluck me from my stem, yet I
must perish by an early doom. But thou art immortal and dost never fade, but bloomest for ever in
renewed youth."[37]

In John Milton's epic Paradise Lost it is given a more fitting neighbour:
"Immortal amarant, a flower which once
In paradise, fast by the tree of life,
Began to bloom; but soon for man's offence
To heaven removed, where first it grew, there grows,
And flowers aloft, shading the fount of life,
And where the river of bliss through midst of heaven
Rolls o'er elysian flowers her amber stream:
With these that never fade the spirits elect
Bind their resplendent locks." (III, 353)

Samuel Taylor Coleridge, in Work Without Hope (1825), also refers to the herb, likely referencing Milton's earlier
work. (ll 7-10 excerpted):

Yet well I ken the banks where Amaranths blow,
Have traced the fount whence streams of nectar flow.
Bloom, O ye Amaranths! bloom for whom ye may,
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For me ye bloom not! Glide, rich streams, away!
In his dialogue "Aesop and Rhodopè", published in 1844, Walter Savage Landor wrote:

There are no fields of amaranth on this side of the grave:
there are no voices, O Rhodopè, that are not soon mute, however tuneful:
there is no name, with whatever emphasis of passionate love repeated,
of which the echo is not faint at last.

Joachim du Bellay mentioned the herb in his "A Vow To Heavenly Venus," ca. 1500.
We that with like hearts love, we lovers twain,
New wedded in the village by thy fane,
Lady of all chaste love, to thee it is
We bring these amaranths, these white lilies,
A sign, and sacrifice; may Love, we pray,
Like amaranthine flowers, feel no decay;
Like these cool lilies may our loves remain,
Perfect and pure, and know not any stain;
And be our hearts, from this thy holy hour,
Bound each to each, like flower to wedded flower.

In ancient Greece, the amaranth (also called chrysanthemum and helichrysum) was sacred to Ephesian Artemis. It
was supposed to have special healing properties, and, as a symbol of immortality, was used to decorate images of the
gods and tombs. In legend, Amarynthus (a form of Amarantus) was a hunter of Artemis and king of Euboea; in a
village of Amarynthus, of which he was the eponymous hero, there was a famous temple of Artemis Amarynthia or
Amarysia (Strabo x. 448; Pausan. i. 31, p. 5). It was also widely used by the Chinese for its healing chemicals, curing
illnesses such as infections, rashes, and migraines. The "Amarantos" is the name of a several-century-old popular
Greek folk song:

Look at the amaranth:
on tall mountains it grows,
on the very stones and rocks
and places inaccessible.
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[31] "Nutrition Info: Amaranth cooked versus Whole grain wheat" (http:/ / skipthepie. org/ cereal-grains-and-pasta/ amaranth-grain-cooked/
compared-to/ wheat-flour-whole-grain/ ). .

[32][32] Bensch et al. (2003). Interference of redroot pigweed (Amaranthus retroflexus), Palmer amaranth (A. palmeri), and common waterhemp (A.
rudis) in soybean. Weed Science 51: 37-43.

[33][33] Wetzel et al. (1999). Use of PCR-based molecular markers to identify weedy Amaranthus species. Weed Science 47: 518-523.
[34] USDA Plant Database. Plants Profile- Amaranthus L (http:/ / plants. usda. gov/ java/ profile?symbol=AMARA)
[35] Herbicide Resistant Weeds Causing Problems for US Cotton Growers (http:/ / www. organicconsumers. org/ ge/ cotton060404. cfm)
[36][36] Culpepper et al. (2006). Glyphosate-resistant Palmer amaranth (Amaranthus palmeri) confirmed in Georgia. Weed Science 54: 620-626.
[37] Aesopica site (http:/ / mythfolklore. net/ aesopica/ perry/ 369. htm)

Sources
• Lenz, Botanik der alt. Greich. und Rom. Botany of old. (1859)
• J. Murr, Die Pflanzenwelt in der griech. Mythol. Plants in Greek Mythology. (1890)

External links

Information
• Multilingual taxonomic information from the University of Melbourne (http:/ / www. plantnames. unimelb. edu.

au/ Sorting/ Amaranthus. html)

Images
• Amaranthus hybridus (http:/ / www. hear. org/ starr/ hiplants/ images/ thumbnails/ html/

amaranthus_hybridus_thumbnails. htm)
• Amaranthus spinosus (http:/ / www. hear. org/ starr/ hiplants/ images/ thumbnails/ html/

amaranthus_spinosus_thumbnails. htm)
• Amaranthus viridis (http:/ / www. hear. org/ starr/ hiplants/ images/ 600max/ html/

starr_010520_0109_amaranthus_viridis. htm)
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Angelica

Angelica

Wild Angelica (Angelica sylvestris)

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Apiales
Family: Apiaceae
Tribe: Selineae
Genus: Angelica

L.
Species

About 50 species; see text
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Wild angelica (Angelica sylvestris) from Thomé, Flora von
Deutschland, Österreich und der Schweiz 1885

Angelica is a genus of about 60 species of tall biennial and
perennial herbs in the family Apiaceae, native to temperate
and subarctic regions of the Northern Hemisphere, reaching as
far North as Iceland and Lapland. They grow to 1–3 m tall,
with large bipinnate leaves and large compound umbels of
white or greenish-white flowers.

Some species can be found in purple moor and rush pastures.

Characteristics

Angelica species grow to 1–3 m tall, with large bipinnate
leaves and large compound umbels of white or greenish-white
flowers. Although their flowers are pollinated by a great
variety of insects (the generalist pollination syndrome), the
floral scents are species-specific, and even specific to
particular subspecies.[1]

Species

• Angelica acutiloba – dang-gui in Chinese
• Angelica ampla – giant angelica
• Angelica archangelica – garden angelica, archangel,

angelique
• Angelica arguta – Lyall's angelica
• Angelica atropurpurea – purplestem angelica, alexanders
• Angelica breweri – Brewer's angelica
• Angelica californica – California angelica
• Angelica callii – Call's angelica
• Angelica canbyi – Canby's angelica
•• Angelica cartilaginomarginata
• Angelica dahurica – bai zhi in Chinese
• Angelica dawsonii – Dawson's angelica
• Angelica dentata – coastalplain angelica
• Angelica genuflexa – kneeling angelica
• Angelica gigas – cham dangwi in Korean
• Angelica glabra – synonym for Angelica dahurica[2]

• Angelica grayi – Gray's angelica
• Angelica hendersonii – Henderson's angelica
•• Angelica japonica
• Angelica keiskei – ashitaba in Japanese
• Angelica kingii – King's angelica
• Angelica lineariloba – poison angelica
• Angelica lucida – seacoast angelica
•• Angelica pachycarpa
•• Angelica palustris
•• Angelica pancicii
• Angelica pinnata – small-leaf angelica
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•• Angelica pubescens
• Angelica roseana – rose angelica
• Angelica sinensis – dong quai
• Angelica scabrida – Charleston Mountain angelica
• Angelica sylvestris – wild angelica
• Angelica tomentosa – woolly angelica
• Angelica triquinata – filmy angelica
•• Angelica ubatakensis
• Angelica venenosa – hairy angelica
• Angelica wheeleri – Utah angelica

Cultivation and uses
Some species are grown as flavoring agents or for their medicinal properties. The most notable of these is garden
angelica (A. archangelica), which is commonly known simply as angelica. Natives of Lapland use the fleshy roots
as food and the stalks as medicine. Crystallized strips of young angelica stems and midribs are green in colour and
are sold as decorative and flavoursome cake decoration material, but may also be enjoyed on their own. The roots
and seeds are sometimes used to flavor gin. Its presence accounts for the distinct flavor of many liqueurs, such as
Chartreuse.
Among the Sami people of Lappland, the plant is used to make a traditional musical instrument the fadno.
Seacoast angelica (A. lucida) has been eaten as a wild version of celery.
In parts of Japan, especially the Izu Islands, the shoots and leaves of ashitaba (A. keiskei) are eaten as tempura,
particularly in the spring.
A. sylvestris and some other species are eaten by the larvae of some Lepidoptera species, including bordered pug,
grey pug, lime-speck pug and the V-pug.
A. dawsonii was used by several first nations in North America for ritual purposes.
A. atropurpurea is found in North America from Newfoundland west to Wisconsin and south to Maryland, and was
smoked by Missouri tribes for colds and respiratory ailments. This species is very similar in appearance to the
poisonous water hemlock.
The boiled roots of angelica were applied internally and externally to wounds by the Aleut people in Alaska to speed
healing.
Candied angelica is a popular cake decoration and flavouring.
The herb, also known by the Chinese name, Bai Zhi, and latin name, Radix Angelicae Dahurica, is used medicinally
in Traditional Chinese Medicine. According to a study,
Methoxy-8-(2-hydroxy-3-buthoxy-3-methylbutyloxy)-psoralen has been shown to regulate the cyclooxygenase-2
(COX-2)-dependent phase of prostaglandin D(2) generation in bone marrow-derived mast cells (IC50, 23.5 mM). In
addition, this compound consistently modulated the production of leukotriene C(4), demonstrating the ability to
modulate both cyclooxygenase-2 and 5-lipoxygenase activity. Furthermore, this compound also affected the
degranulation reaction (IC50, 4.1 mM).[3]
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Notes
[1] Tollsten, L.; Knudsen, J.T.; Bergström, L.G. (1994). "Floral scent in generalistic Angelica (Apiaceae)—an adaptive character?" (http:/ / www.

sciencedirect. com/ science/ article/ pii/ 030519789490006X). Biochemical Systematics and Ecology 22 (2): 161–169. .
[2] Pimenov, M.G. and M.V. Leonov. "The Asian Umbelliferae Biodiversity Database (ASIUM) with Particular Reference to South-West Asian

Taxa." Turkish Journal of Botany Vol 28 (2004) pp139-145. online at the TJB Website (http:/ / journals. tubitak. gov. tr/ botany/ issues/
bot-04-28-1-2/ bot-28-1-2-13-0210-18. pdf) accessed 5 July 2006.

[3][3] Hua JM, Moon TC, Hong TG, Park KM, Son JK, Chang HW. 5-Methoxy-8-(2-hydroxy-3-buthoxy-3-methylbutyloxy)-psoralen isolated from
Angelica dahurica inhibits cyclooxygenase-2 and 5-lipoxygenase in mouse bone marrow-derived mast cells, Arch Pharm Res. 2008
May;31(5):617-21. PMID 18481018.

External links
• UVSC Herbarium - Search Angelica (http:/ / herbarium. uvu. edu/ virtual/ search. asp)
• How to grow Angelica (http:/ / www. growingherbs. org. uk/ herbs/ how_to_grow_angelica. htm)
• History of Angelica (http:/ / www. ourherbgarden. com/ herb-history/ angelica. html)
• USDA Plants Database (http:/ / plants. usda. gov/ java/ profile?symbol=ANGEL)
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Anise

Anise

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Apiales
Family: Apiaceae
Genus: Pimpinella

Species: P. anisum

Binomial name

Pimpinella anisum
L.

Anise (pronunciation: /ˈænɪs/;[1]), Pimpinella anisum, also called aniseed, is a flowering plant in the family Apiaceae
native to the eastern Mediterranean region and Southwest Asia. Its flavor resembles that of liquorice, fennel, and
tarragon.

Biology
Anise is a herbaceous annual plant growing to 3 ft (unknown operator: u'strong' m) tall. The leaves at the base of
the plant are simple, 0.5–2 in (unknown operator: u'strong'unknown operator: u'strong'unknown operator:
u'strong' unknown operator: u'strong') long and shallowly lobed, while leaves higher on the stems are feathery
pinnate, divided into numerous leaves. The flowers are white, approximately 3 mm diameter, produced in dense
umbels. The fruit is an oblong dry schizocarp, 3 – 5 mm long. It is these seed pods that are referred to as
"aniseed".[2]

Anise is a food plant for the larvae of some Lepidoptera species (butterflies and moths), including the lime-speck
pug and wormwood pug.
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Cultivation
Anise plants grow best in light, fertile, well drained soil. The seeds should be planted as soon as the ground warms
up in spring. Because the plants have a taproot, they do not transplant well after being established, so they should be
started either in their final location or transplanted while the seedlings are still small.[3]

Production
Western cuisines have long used anise as a moderately popular herb to flavor some dishes, drinks, and candies, and
so the word has come to connote both the species of herb and the licorice-like flavor. The most powerful flavor
component of the essential oil of anise, anethole, is found in both anise and an unrelated spice called star anise
(Illicium verum) that features prominently in South Asian, Southeast Asian, and East Asian dishes. Star anise is
considerably less expensive to produce, and has gradually displaced Pimpinella anisum in Western markets. While
formerly produced in larger quantities, by 1999 world production of the essential oil of anise was only 8 tonnes,
compared to 400 tonnes from star anise.[4]

Composition
As with all spices, the composition of anise varies considerably with origin and cultivation method. These are typical
values for the main constituents.[5]

Moisture: 9-13%
Protein: 18%
Fatty oil: 8-23%
Essential oil: 2-7%
Starch: 5%
N-free extract: 22-28%
Crude fibre: 12-25%

Essential oil yielded by distillation is generally around 2-3% and anethole makes up 80-90% of this.

Uses

Anise seeds

Culinary

Anise is sweet and very aromatic, distinguished by its
licorice-like flavor.[2] The seeds, whole or ground, are
used in a wide variety of regional and ethnic
confectioneries, including the black jelly bean, British
aniseed balls, Australian humbugs, New Zealand
aniseed wheels, Italian pizzelle, German Pfeffernusse
and Springerle, Austrian Anisebögen, Netherland
muisjes, Norwegian knotts, New Mexican Bizcochitos,
and Peruvian picarones. It is a key ingredient in
Mexican atole de anís or champurrado, which is
similar to hot chocolate, and it is taken as a digestive
after meals in India.
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Liquor
Anise is used to flavor Middle Eastern arak, Colombian aguardiente, French spirits absinthe, anisette and pastis,
Greek ouzo, Bulgarian mastika, German Jägermeister, Italian sambuca, Dutch Brokmöpke, Peruvian and Spanish
anís, Mexican Xtabentún and Turkish rakı. In these liquors, it is clear, but on addition of water becomes cloudy, a
phenomenon known as the ouzo effect. It is believed to be one of the secret ingredients in the French liqueur
Chartreuse. It is also used in some root beers, such as Virgil's in the United States.

Medicinal

“The seed wasteth and consumeth winde, and is good against belchings and upbraidings of the stomacke, alaieth gripings of the belly,
provoketh urine gently, maketh abundance of milke, and stirreth up bodily lust: it staieth the laske, (diarrhea) and also the white flux in
women. ”

—John Gerard: The Herball, 1597, p. 880, side 903[6]

• Anise, like fennel, contains anethole, a phytoestrogen.[7]

• Anise has been used to treat menstrual cramps.[8]

• The main use of anise in European herbal medicine was for its carminative effect, as noted by John Gerard in his
"Great Herball,"[6] an early encyclopedia of herbal medicine.

• The essential oil has reportedly been used as an insecticide against head-lice and mites.[9]

Miscellaneous
• In the 1860s, American Civil War nurse Maureen Hellstrom used anise seeds as an early form of antiseptic. This

method was later found to have caused high levels of toxicity in the blood and was discontinued shortly
thereafter.[8]

• According to Pliny the Elder, anise was used as a cure for sleeplessness, chewed with alexanders and a little
honey in the morning to freshen the breath, and, when mixed with wine, as a remedy for asp bites (N.H.
20.72).[10]

• In Pakistani and Indian cuisine, no distinction is made between anise and fennel. Therefore, the same name
(saunf) is usually given to both of them. Some use the term patli (thin) saunf or velayati (foreign) saunf to
distinguish anise from fennel, although Gujarati has the term anisi.

• In the Middle East, water is boiled with about a tablespoon of aniseed per teacup to make a special hot tea called
yansoon. This tea is given to mothers in Egypt when they are nursing.

• Builders of steam locomotives in Britain incorporated capsules of aniseed oil into white metal plain bearings, so
the distinctive smell would give warning in case of overheating.[11]

• Anise can be made into a liquid scent and is used for both drag hunting and fishing. It is put on fishing lures to
attract fish.[12][13]
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Apple cider vinegar
Apple cider vinegar, otherwise known as cider vinegar or ACV, is a type of vinegar made from cider or apple must
and has a pale to medium amber color. Unpasteurized or organic ACV contains mother of vinegar, which has a
cobweb-like appearance and can make the vinegar look slightly congealed.
ACV is used in salad dressings, marinades, vinaigrettes, food preservatives, and chutneys, among other things. It is
made by crushing apples and squeezing out the liquid. Bacteria and Yeast are added to the liquid to start the
alcoholic fermentation process, and the sugars are turned into alcohol. In a second fermentation process, the alcohol
is converted into vinegar by acetic acid-forming bacteria (acetobacter). Acetic acid and malic acid give vinegar its
sour taste.[1]

Health effects

Weight loss
Vinegar (and other acidic liquids) have long been proposed as agents to enable weight loss,[2][3] one proposed
mechanism is that it prolongs the sensation of satiety after eating.[4] A 2009 study on mice showed that consuming
acetic acid (the active component in ACV), upregulates the expression of genes for fatty acid oxidation enzymes in
the liver causing a suppression in body fat accumulation.[5]

In a double-blind experiment, obese Japanese were assigned to three different groups based on similar body weights,
body mass indexes (BMI), and waist circumference. Each group drank a 500 ml drink containing either 30 ml, 15 ml,
or 0 ml of vinegar daily for 12 weeks. Those in the 30 ml and 15 ml groups had lower BMI, visceral fat area, waist
circumference, serum triglyceride, and body weight than the control group of 0 ml. The 12-week weight losses were
modest: 1.2 kg in the 15 ml group and 1.7 kg in the 30 ml group. These two groups consumed fewer calories than the
control group, so the effect may have been due to an impact on appetite. It was concluded that consumption of
vinegar might reduce obesity.[6]

Apple cider vinegar tablets can also be taken, although there is much evidence against there being value in taking the
tablet version, as ACV pills are not well regulated, and may vary dramatically in terms of vinegar content from brand
to brand.[7]
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Health risks
A report regarding an Austrian patient who had consumed excessive amounts of apple cider vinegar (up to 250ml per
day) for six years suggests that long-term, high dosage intake of apple cider vinegar can lower potassium levels in
the body as well as reduce bone density (osteoporosis); it is theorized that excessive intake of vinegar can cause
hypokalemia, hyperreninemia, and osteoporosis.[8] Apple cider vinegar contains chromium which can alter insulin
levels and it is therefore recommended that people who have diabetes should talk to their doctors before using
ACV.[9] ACV is highly acidic; in one recorded instance, a woman received esophageal burns after an ACV pill got
caught in her throat.[7] [10]
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Arrowroot

Arrowroot

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Monocots
(unranked): Commelinids
Order: Zingiberales
Family: Marantaceae
Genus: Maranta

Species: M. arundinacea

Binomial name

Maranta arundinacea
L.

Arrowroot, or obedience plant (Maranta arundinacea), Bermuda arrowroot, araru, ararao, is a large perennial herb
found in rainforest habitats. It is cultivated for a starch obtained from the rhizomes (rootstock), which is also called
arrowroot.

Description
A perennial plant about two feet high, arrowroot has small white flowers; and fruits about the size and form of
currants. The rootstocks are dug when the plant is a year old, and often exceed 1 foot (unknown operator:
u'strong' cm) in length and 0.75 inches (unknown operator: u'strong' mm) in diameter. They are yellowish white,
jointed and covered with loose scales.[1]

Habitat
The plant is naturalized in Florida, but it is chiefly cultivated in the West Indies (Jamaica and St. Vincent), Australia,
Southeast Asia, and South and East Africa. It used to be very popular in British cuisine, and Napoleon supposedly
said the reason for the British love of arrowroot was to support their colonies.[2]
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Starch extraction process
Arrowroot tubers contain about 23% starch. They are first washed, and then cleaned of the paper-like scale. The
scales must be carefully removed before the extraction of the starch because they impart their disagreeable flavor if
allowed to remain.[1] After the removal of the scale, the roots are washed again, drained and finally reduced to a pulp
by beating them in mortars or subjecting them to the action of the wheel-rasp. The milky liquid thus obtained is
passed through a coarse cloth or hair sieve and the pure starch, which is insoluble, is allowed to settle at the bottom.
The wet starch is dried in the sun or in a drying house. The result is a powder, the "arrowroot" of commerce, and it is
at once packed for market in air-tight cans, packages or cases.
Arrowroot starch has in the past been quite extensively adulterated with potato starch and other similar substances,
so care is needed in selection and buying. Pure arrowroot, like other pure starches, is a light, white powder (the mass
feeling firm to the finger and crackling like newly fallen snow when rubbed or pressed), odourless when dry, but
emitting a faint, peculiar odour when mixed with boiling water, and swelling on cooking into a perfect jelly, which
can be used to make a food for vegetarians very smooth in consistency — unlike adulterated articles, mixed with
potato flour and other starches of lower value, which contain larger particles.

Cooking

Custard with an Arrowroot biscuit on top

Arrowroot is used as an article of diet in the form of biscuits, puddings,
jellies, cakes, hot sauces, etc., and also with beef tea, milk or veal
broth, noodles in Korean and Vietnamese cuisine. In the Victorian era
it was used, boiled with a little flavoring added, as an easily digestible
food for children and people with dietary restrictions. With today's
greater understanding of its limited nutritional properties, it is no
longer used in this way.[2]

Arrowroot makes clear, shimmering fruit gels and prevents ice crystals
from forming in homemade ice cream. It can also be used as a
thickener for acidic foods, such as Asian sweet and sour sauce. It is
invaluable in cooking when you wish to have a clear, thickened sauce, for example, a fruit sauce. It will not make the
sauce go cloudy, as for example will cornstarch, flour or other starchy thickening agents.
The lack of gluten in arrowroot flour makes it useful as a replacement for wheat flour in baking. Like other pure
starches, however, arrowroot is almost pure carbohydrate and devoid of protein, thus it does not equal wheat flour
nutritionally.
Arrowroot thickens at a lower temperature than does flour or cornstarch, is not weakened by acidic ingredients, has a
more neutral taste, and is not affected by freezing. It doesn't mix well with dairy, forming a slimy mixture.[3] It is
recommended to mix arrowroot with a cool liquid before adding to a hot fluid. The mixture should be heated only
until the mixture thickens and removed immediately to prevent the mixture from thinning. Overheating tends to
break down arrowroot's thickening property. Substitute two teaspoons of arrowroot for one tablespoon of cornstarch,
or one teaspoon of arrowroot for one tablespoon of wheat flour.[4]
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History
Archaeological studies in the Americas show evidence of arrowroot cultivation as early as 7,000 years ago. The
name may come from aru-aru (meal of meals) in the language of the Caribbean Arawak people, for whom the plant
is a staple. It has also been suggested that the name comes from arrowroot's use in treating poison arrow wounds, as
it draws out the poison when applied to the site of the injury.
In the early days of carbonless copy papers, arrowroot, because of its fine grain size, was a widely used ingredient.
After an economical way of centrifugally separating wheat flour was devised, arrowroot lost its role in
papermaking.[5]

Saint Vincent and the Grenadines
The Arrowroot industry in Saint Vincent and the Grenadines is essential for foreign exchange. Arrowroot
production in St. Vincent has competition from places such as Australia, Southeast Asia and East Africa. St. Vincent
is a major producer of arrowroot in the world.
St. Vincent has a long history of arrowroot production. The industry arose from humble beginnings as the food and
medicine of the Carib and Garifuna peoples to the status of a major export of St. Vincent during the period 1900 to
1965. It became an important commodity in colonial trade in the 1930s. As the sugar industry declined in the
nineteenth century, cultivation of arrowroot was developed to fill the void. Since then, the area cultivated declined
steadily and the as the crop was eclipsed by competition from other crops, particularly banana. Evidence of its
former glory is indicated by the ruins of the various magnificent 19th century factories located in every valley on the
St. Vincent mainland.
Arrowroot cultivation is now concentrated on farms located north of the Rabacca River particularly in the Owia area.
This is also the area where the population of Carib descent is concentrated. In 1998/99, the industry produced
312000 lb (unknown operator: u'strong' kg) of starch, which represents about three percent of the maximum levels
that the island exported in the 1960s.
In the past, the St. Vincent Arrowroot Industry played an important role in the economy of the island, contributing
close to 50% of the country's foreign export earnings and was the principal source of employment and income of the
rural people from the 1930s to the 1960s. During the War Years, the Industry donated a spitfire fighter plane to the
Colonial War efforts. By the end of the War, the Industry contributed to the construction of the Peace Memorial Hall
in recognition of local effort to the War.
• Temperatures: Temperatures should average 25 °C to 27 °C.
• Rainfall: Rainfall should vary between 1,500 mm to 1,800 mm.
• Drainage: Adequate drainage is necessary as too much stagnant water causes the plant to rot.
• Soil: Alluvial and volcanic soils are suitable, with a sloping surface well-suited for best yields. In St. Vincent,

arrowroot is cultivated on yellow and brown latosols. These soils are mature and have a clayey loam texture.
• Used as an odorless baby powder.
• A product for use in cookies, baby foods, dessert mixes and breakfast foods.
• Used in production of high quality computer paper as well as for a myriad of food, beverages, animal feeds and

pharmaceutical products.
•• In its natural form it is in high demand as a cooking thickener of gravies, and sauces.
The plant is propagated from other rhizomes and cultivation takes place up to heights of 300 metres on the eastern
and windward facing side of the highlands of St. Vincent. Cultivation covers an area of about 3,700 ha. and some
80% of the crop is grown by small farmers. The arrowroot plant is very hardy and not very demanding in its
requirements. St. Vincent, particularly the north-east coast, provides the ideal growing conditions for optimal yields;
deep, well drained, slightly acidic soils and a hot humid climate. Some peasants farmers produce the crop by shifting
cultivation on the cleared forested slopes.
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Arrowroot farming is labor intensive especially at harvesting which is done manually. The starch is derived from the
underground storage stems or rhizomes, which are plowed up, manually removed from the field and processed at the
plant at Owia. The dried starch is refined and tested for purity, graded and package for export.
The harvesting season extends from October to May. On the larger estates, the harvesting of the rhizome usually
takes place from the base of a hill towards the top. Harvesting involves breaking off the rhizome from the shoot.
Planting and harvesting are inter-related in that when the rhizomes are harvested the shoot is replanted at the same
time. In St. Vincent, much use is made of rural unemployment and many women workers are involved in the various
phases of operation. Mechanical harvesters have recently been introduced and this allows the arrowroot to be
harvested in a shorter time. However, this will lead to some existing workers being unemployed even though labor is
becoming increasingly difficult.
When processing the rhizome of tubers, the roots are peeled and washed. The rhizome is grated in water and the fiber
extracted, but mechanical grinding on the estates is performed. The extract is dried to a powder flake and is washed
several. Although this is done by hand, machines are also used. It is then placed in vats of water. By this process, the
starch which is the marketable product, settles. The final product is graded and blended for export. The greatest
benefit to the island from the industry comes from the processing to a finished packaged product on island.
Six factories process the island's arrowroot and large size processing plants are located at Belle Vue and at Owia.

Disambiguation
Maranta arundinacea should not be confused with other plants with similar common names. These include:
• Sagittaria species, sometimes called "arrowhead" and used as a root vegetable
• Pluchea sericea, sometimes called "arrowweed", which also has edible roots.
• Zamia pumila, a cycad sometimes known as Florida arrowroot.
• Queensland arrowroot, a cultivar belonging to the Canna Agriculture Group.
• Colocasia esculenta, taro but erroneously called arrowroot in East Africa.
• Curcuma Angustifolia, belongs to the Zingiberaceae family the roots yields starch it is cultivated widely in India.
Arrowroot is also used to refer to a similar edible starch obtained from various other tropical plants, for example
West Indian arrowroot.[1] The term arrowroot sometimes is used to refer to any starch, not specifically arrowroot
starch. In particular, Florida arrowroot was a commercial starch derived from Zamia pumila, harvested from the wild
in Florida. Most starch sold today as arrowroot actually is tapioca.[6]
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External links
• Maranta Image (http:/ / mobot. mobot. org/ cgi-bin/ search_vast?w3till=19700214_001. gif)
• arrowroot paper (http:/ / albumen. conservation-us. org/ library/ monographs/ reilly/ chap3. html)

Artemisia vulgaris

Mugwort

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Asterales
Family: Asteraceae
Subfamily: Asteroideae
Tribe: Anthemideae
Subtribe: Artemisiinae
Genus: Artemisia

Species: A. vulgaris

Binomial name

Artemisia vulgaris
L.

Artemisia vulgaris (mugwort or common wormwood) is one of several species in the genus Artemisia which have
common names that include the word mugwort. This species is also occasionally known as Felon Herb,
Chrysanthemum Weed, Wild Wormwood, Old uncle Henry, Sailor's Tobacco, Naughty Man, Old Man or St. John's
Plant (not to be confused with St John's wort).
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It is native to temperate Europe, Asia, northern Africa and Alaska and is naturalized in North America,[1] where
some consider it an invasive weed. It is a very common plant growing on nitrogenous soils, like weedy and
uncultivated areas, such as waste places and roadsides.
It is a tall herbaceous perennial plant growing 1–2 m (rarely 2.5 m) tall, with a woody root. The leaves are 5–20 cm
long, dark green, pinnate, with dense white tomentose hairs on the underside. The erect stem often has a red-purplish
tinge. The rather small flowers (5 mm long) are radially symmetrical with many yellow or dark red petals. The
narrow and numerous capitula (flower heads) spread out in racemose panicles. It flowers from July to September.
A number of species of Lepidoptera (butterflies and moths) feed on the leaves and flowers; see List of Lepidoptera
that feed on Artemisia for details.

Etymology
Mugwort is often said to derive from the word "mug" since it has been used in flavoring drinks at least since the
early Iron Age.[2] However, this may be a folk etymology based on coincidental sounds. Other sources say Mugwort
is derived from the old Norse muggi, meaning "marsh", and Germanic "wuertz", meaning "root", which refers to its
use since ancient times to repel insects, especially moths.[3] The Old English word for mugwort is "mucgwyrt" where
"mucg-" could be a variation of the Old English word for midge "mycg". Wort comes from the Old English "wyrt"
(root/herb/plant) which is related to the Old High Germany "wurz" (root) and the Old Norse "urt" (plant).[4]

Mugwort is called chornobylnik in Ukrainian, and has given its name to the abandoned city of Chernobyl (Chornobyl
in Ukrainian). The name chornobyl has an interesting history, meaning "place where mugwort grows" in the related
Indo-European languages.

Related species
There are other species in the genus Artemisia called mugwort:
• Artemisia douglasiana – Douglas' Mugwort
• Artemisia glacialis – Alpine Mugwort
• Artemisia norvegica – Norwegian Mugwort
• Artemisia princeps – Japanese Mugwort ("Yomogi")
• Artemisia stelleriana – Hoary Mugwort
• Artemisia verlotiorum – Chinese Mugwort
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Uses

19th century illustration

Mugwort oil contains thujone, which is toxic in large amounts or under
prolonged intake. Thujone is also present in Thuja plicata (western red
cedar), from which the name is derived. Mugwort herb contains a very
small percentage of oil, so is generally considered safe to use.[5]

Pregnant women, though, should avoid consuming large amounts of
mugwort. The species has a number of recorded historic uses in food,
herbal medicine, and as a smoking herb.

Middle Ages

In the European Middle Ages, mugwort was used as a magical
protective herb. Mugwort was used to repel insects, especially moths,
from gardens. Mugwort has also been used from ancient times as a
remedy against fatigue and to protect travelers against evil spirits and
wild animals. Roman soldiers put mugwort in their sandals to protect
their feet against fatigue.[6] Mugwort is one of the nine herbs invoked
in the pagan Anglo-Saxon Nine Herbs Charm, recorded in the 10th
century in the Lacnunga.[7]

Food
The leaves and buds, best picked shortly before the plant flowers in July to September, were used as a bitter
flavoring agent to season fat, meat and fish.
It has also been used to flavor beer before the introduction of or instead of hops.[2][8]

Medicinal

A mugwort leaf with the pointed leaves
characteristic of a mature plant

The mugwort plant contains essential oils (such as cineole, or
wormwood oil, and thujone), flavonoids, triterpenes, and coumarin
derivatives. It was also used as an anthelminthic, so it is sometimes
confused with wormwood (Artemisia absinthium). The plant, called
nagadamni in Sanskrit, is used in Ayurveda for cardiac complaints as
well as feelings of unease, unwellness and general malaise.[9]

In Traditional Japanese, Korean and Chinese Medicine, Chinese
mugwort (Folium Artemisiae argyi) is used for moxibustion, for a wide
variety of health issues. The herb can be placed directly on the skin,
attached to acupuncture needles, or rolled into sticks and waved gently
over the area to be treated. In all instances, the herb is ignited and
releases heat. Not only is it the herb which is believed to have healing
properties in this manner, but it is also the heat released from the herb
in a precise area that heals. There is significant technique involved
when the herb is rolled into tiny pieces the size of a rice grain and lit
with an incense stick directly on the skin. The little herbal fire is
extinguished just before the lit herb actually touches the skin.
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In Traditional Chinese medicine there is a belief that moxibustion of mugwort is effective at increasing the cephalic
positioning of fetuses who were in a breech position before the intervention. A Cochrane review in 2005 found that
moxibustion may be beneficial in reducing the need for ECV, but stressed a need for well-designed randomised
controlled trials to evaluate this usage.[10] Since it also causes uterine contractions, it has been used to cause
abortion. A study of 260 Chinese women at 33 weeks of pregnancy demonstrated cephalic version within two weeks
in 75% of fetuses carried by patients who were treated with moxibustion, as opposed to 48% in the control group.[11]

It has also been shown that acupuncture plus moxibustion slows fetal heart rates while increasing fetal movement.[12]

Two recent studies of Italian patients produced conflicting results. In the first, involving 226 patients, there was
cephalic presentation at delivery in 54% of women treated between 33 and 35 weeks with acupuncture and
moxibustion, vs. 37% in the control group.[13] The second was terminated prematurely because of poor compliance
with treatment, but found no difference between moxibustion and control groups.[14]

In rats, Mugwort shows efficacy against trichinellosis.[15]

China

There are several references to the Chinese using mugwort in cuisine. The famous Chinese poet Sū Shì (蘇 軾) in
the 11th century mentioned it in one of his poems. There are even older poems and songs that can be tracked back to
3 BC. Mainly it was called lóuhāo (蒌 蒿) or Ai Tsao (艾 草 zh:艾 草) in Mandarin. Mugwort can be prepared as
a cold dish or can be stir-fried with fresh or smoked meat. The Hakka Taiwanese also use it to make chhú-khak-ké
(鼠 麹 粿, 草 仔 粿).
Mugwort is used in the practice of traditional Chinese medicine in a pulverized and aged form called moxa.

Germany
In Germany, known as Beifuß, it is mainly used to season goose, especially the roast goose traditionally eaten for
Christmas. From the German, ancient use of a sprig of mugwort inserted into the goose cavity, comes the saying
"goosed" or "is goosed".

Japan
Mugwort or yomogi is used in a number of Japanese dishes, including yōkan, a dessert, or kusa mochi, also known
as yomogi mochi.
Mugwort rice cakes, or kusa mochi are used for Japanese sweets called Daifuku (which literally translated means
'great luck'). To make these take a small amount of mochi and stuff it or wrap it round a filling of fruit or sweetened
azuki (red bean) paste. Traditional Daifuku can be pale green, white or pale pink and are covered in a fine layer of
potato starch to prevent sticking.
Ingredients for kusa mochi[16]: Whole-grain sweet brown rice and Japanese mugwort (yomogi) herb.
Mugwort is a vital ingredient of kusa mochi (rice cake with mugwort) and hishi mochi (lozenge rice cake) which is
served at the Doll Festival in March. In addition, the fuzz on the underside of the mugwort leaves is gathered and
used in moxibustion. In some regions in Japan,[17] there is an ancient custom of hanging yomogi and iris leaves
together outside homes in order to keep evil spirits away. It is said that evil spirits dislike their smell. The juice is
said to be effective at stopping bleeding, lowering fevers and purging the stomach of impurities. It can also be boiled
and taken to relieve colds and coughs.
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Korea
In North-Korea en South-Korea mugwort, ssuk (쑥) is being used in soups and salads. A traditional soup containing
mugwort and clams is Ssukguk (쑥국) this soup is made in spring from the young plants just before they bloom.
Another dish is named Ssukbeomul.(쑥버물) The mugwort is mixed with rice flour, sugar, salt and water and is then
steamed. furthermore it is a common ingredient in rice cakes, teas, soups, and pancakes. Known as a blood cleanser,
it is believed to have different medicinal properties depending on the region it is collected. In some regions, mugwort
thins the blood, while in another region, it is proposed to have hallucinogenic properties, causing some to pass out
from direct skin contact (dermal absorption) with the active chemicals. For this reason, some Koreans also wear a
silk sleeve when picking mugwort plants.
Its primary use, however, is in Moxibustion. Mugwort is burned on pressure points of the body, much like
acupuncture.

Allergen
Mugwort pollen is one of the main sources of hay fever and allergic asthma, in North Europe, North America and in
parts of Asia.[18][19] Mugwort pollen generally travels less than 2,000 meters.[20] The highest concentration of
mugwort pollen is generally found between 9 and 11 am. The Finnish allergy association recommends tearing as
method of eradicating mugwort.[20] Tearing mugwort is known to lessen the effect of the allergy, since the pollen
flies only short distance[20]].
Cooking is known to decrease the allergenicity of mugwort.
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External links
• Erowid's Mugwort Vault (http:/ / www. erowid. org/ herbs/ mugwort/ )
• Plants for a Future: Artemisia vulgaris (http:/ / www. pfaf. org/ user/ Plant. aspx?LatinName=Artemisia+

vulgaris)
• Mugwort in Culpeper's 'The complete herbal' (http:/ / www. bibliomania. com/ 2/ 1/ 66/ 113/ 21123/ 1. html)
• Mugwort in Mrs Grieve's 'A modern herbal' (http:/ / botanical. com/ botanical/ mgmh/ m/ mugwor61. html)
• Mugwort at Liber Herbarum II (http:/ / www. liberherbarum. com/ Pn0078. HTM)
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Asafoetida

Asafoetida

Ferula scorodosma syn. assafoetida

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Apiales
Family: Umbelliferae
Genus: Ferula

Species: F. assafoetida

Binomial name

Ferula assafoetida
L.

Asafoetida (Ferula assafoetida), alternative spelling asafetida,(   /æsəˈfɛtɪdə/)[1] (also known as devil's dung,
stinking gum, asant, food of the gods, giant fennel, Jowani badian, hing and ting) is the dried latex (gum
oleoresin) exuded from the living underground rhizome or tap root of several species of Ferula, which is a perennial
herb (1 to 1.5 m high). The species is native to Afghanistan mountains and are imported to India.[2] Asafoetida has a
pungent, unpleasant smell when raw, but in cooked dishes, it delivers a smooth flavor, reminiscent of leeks.
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Uses

Cooking
This spice is used as a digestive aid, in food as a condiment, and in pickles. When uncooked its odour is so strong the
aroma will contaminate other spices stored nearby if it is not stored in an airtight container. However, its odour and
flavour become much milder and more pleasant upon heating in oil or ghee, acquiring a taste and aroma reminiscent
of sautéed onion and garlic.[3]

Antiflatulent
Asafoetida reduces the growth of indigenous microflora in the gut, reducing flatulence.[4]

Medical applications
• fighting flu – Asafoetida was used in 1918 to fight the Spanish influenza pandemic. In 2009, scientists at the

Kaohsiung Medical University in Taiwan report that the roots of Asafoetida produce natural antiviral drug
compounds that kill the swine flu virus, H1N1. In an article published in the American Chemical Society's Journal
of Natural Products, the researchers said the compounds "may serve as promising lead components for new drug
development" against this type of flu.[5][6]

• digestion – In Thailand and India, it is used to aid digestion and is smeared on the abdomen in an alcohol or water
tincture known as mahahing.[7]

• asthma and bronchitis – It is also said[8] to be helpful in cases of asthma and bronchitis. A folk tradition remedy
for children's colds: it is mixed into a pungent-smelling paste and hung in a bag around the afflicted child's neck.

• antimicrobial – Asafoetida has a broad range of uses in traditional medicine as an antimicrobial, with well
documented uses for treating chronic bronchitis and whooping cough, as well as reducing flatulence.[9]

• contraceptive/abortifacient - Asafoetida has also been reported to have contraceptive/abortifacient activity,[10] and
is related to (and considered an inferior substitute for) the ancient Ferula species Silphium.

• antiepileptic – Asafoetida oleo-gum-resin has been reported to be antiepileptic in classical Unani, as well as
ethnobotanical literature.[11]

• balancing the vata – In Ayurveda, asafoetida is considered to be one of the best spices for balancing the vata
dosha.[12]

Regional usages
• In the Jammu region of India, asafoetida is used as a medicine for flatulence and constipation by 60% of

locals.[13] It is used especially by the merchant caste of the Hindus and by adherents of Jainism and Vaishnavism,
who do not eat onions or garlic. It is used in many vegetarian and lentil dishes to add both flavor and aroma, as
well as to reduce flatulence.

Other uses
•• Bait - John C Duval reported in 1936 that the odor of asafoetida is attractive to the wolf, a matter of common

knowledge, he says, along the Texas/Mexico border. It is also used as one of several possible scent baits, most
notably for catfish and pike.

•• May also be used as a moth (Lepidoptera) light trap attractant by collectors - when mixed by approximately 1\3
parts with a sweet, fruit jelly.

• Repelling spirits - In Jamaica, asafoetida is traditionally applied to a baby's anterior fontanel (Jamaican patois
mole) to prevent spirits (Jamaican patois duppies) from entering the baby through the fontanel. In the
African-American Hoodoo tradition, asafoetida is used in magic spells, as it is believed to have the power both to
protect and to curse.
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• In ceremonial magick, especially from The Key of Solomon the King, it is used to protect the magus from
daemonic forces and to evoke the same and bind them.[14]

History in the West
It was familiar in the early Mediterranean, having come by land across Iran. Though it is generally forgotten now in
Europe, it is still widely used in India (commonly known there as hing). It emerged into Europe from a conquering
expedition of Alexander the Great, who, after returning from a trip to northeastern Persia, thought they had found a
plant almost identical to the famed silphium of Cyrene in North Africa – though less tasty. Dioscorides, in the first
century, wrote, "the Cyrenaic kind, even if one just tastes it, at once arouses a humour throughout the body and has a
very healthy aroma, so that it is not noticed on the breath, or only a little; but the Median [Iranian] is weaker in
power and has a nastier smell". Nevertheless, it could be substituted for silphium in cooking, which was fortunate,
because a few decades after Dioscorides's time, the true silphium of Cyrene became extinct, and asafoetida became
more popular amongst physicians, as well as cooks.[15]

Asafoetida is also mentioned multiple times in Jewish sources, such as the Mishnah.[16] Maimonides also writes in
the Mishneh Torah "In the rainy season, one should eat warm food with much spice, but a limited amount of mustard
and asafoetida."[17]

After the Roman Empire fell, until the 16th century, asafoetida was rare in Europe, and if ever encountered, it was
viewed as a medicine. "If used in cookery, it would ruin every dish because of its dreadful smell", asserted García de
Orta's European guest. Nonsense, García replied, "nothing is more widely used in every part of India, both in
medicine and in cookery. All the Hindus who can afford it buy it to add to their food."[15]

Cultivation and manufacture
The resin-like gum which comes from the dried sap extracted from the stem and roots is used as a spice. The resin is
greyish-white when fresh but dries to a dark amber color. The asafoetida resin is difficult to grate and is traditionally
crushed between stones or with a hammer. Today, the most commonly available form is compounded asafoetida, a
fine powder containing 30% asafoetida resin, along with rice flour and gum arabic.
Ferula assafoetida is an herbaceous, monoecious, perennial plant of the family Umbelliferae, also called Apiaceae. It
grows to 2 meters high, with a circular mass of 30–40 cm leaves. Stem leaves have wide sheathing petioles.
Flowering stems are 2.5–3 meters high and 10 cm thick and hollow, with a number of schizogenous ducts in the
cortex containing the resinous gum. Flowers are pale greenish yellow produced in large compound umbels. Fruits are
oval, flat, thin, reddish brown and have a milky juice. Roots are thick, massive, and pulpy. They yield a resin similar
to that of the stems. All parts of the plant have the distinctive fetid smell.[18]

Composition
Typical asafoetida contains about 40-64% resin, 25% endogeneous gum, 10-17% volatile oil, and 1.5-10% ash. The
resin portion is known to contain asaresinotannols 'A' and 'B', ferulic acid, umbelliferone and four unidentified
compounds.[19]

Etymology
Asafoetida's English and scientific name is derived from the Persian word for resin (asa) and Latin foetida, which 
refers to its strong sulfurous odour. Its pungent odour has resulted in its being called by many unpleasant names; thus 
in French it is known (among other names) as merde du diable (devil's faeces);[20] in some dialects of English, too, it 
was known as devil's dung, and equivalent names can be found in most Germanic languages (e.g. German 
Teufelsdreck,[21]Swedish dyvelsträck, Dutch duivelsdrek,[20] Afrikaans duiwelsdrek), also in Finnish pirunpaska or 
pirunpihka. In Turkish, it is known as şeytantersi (devil's sweat), şeytan boku (devil's shit) or şeytanotu (the devil's
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herb).[20]

Popular culture
Penrod, an 11-year-old boy in a 1929 Booth Tarkington story set in the midwestern U.S.A., suffers intensely for
being forced to wear a bag of asafoetida on his neck and encounters a girl in the same condition.
In the movie El Dorado (1966), asafoetida was a component of a hangover remedy that was introduced by James
Caan's character "Mississippi".
In the "Snidely's Sawmill" episode of Dudley Do-Right, villain Snidely Whiplash tells Nell Fenwick preparatory to
her being tied to a log that "over my heart is a mustard plaster, and over that is an asafoetida bag, and on that bag
there is a tag which reads 'Whiplash Loves Nelly'!"
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External links
• Botany, etymology, uses - detailed (http:/ / www. uni-graz. at/ ~katzer/ engl/ Feru_ass. html)
• Off-the-Wall baits for persnikity catfish (http:/ / www. gameandfishmag. com/ fishing/ catfish-fishing/

gf_aa086704a/ )
• additional facts, sample recipe using in place of garlic (http:/ / allfoodsnatural. com/ condiments/ 97-spices/

313-asafoetida. html)
• Additional information from Ammini Ramachandran (http:/ / www. sallys-place. com/ food/ columns/

ramachandran/ asafoetida. htm)
• Saudi Aram article on the history of asafoetida. (http:/ / www. saudiaramcoworld. com/ issue/ 200904/ devil. s.

dung-the. world. s. smelliest. spice. htm)
• Exporter, Importer and Manufacturer of Compounded Asafoetida and Spices (http:/ / www. annapurnahingindia.

com/ index. htm)
• Caldecott, Todd (2006). Ayurveda: The Divine Science of Life. Elsevier/Mosby. ISBN 0723434107. Contains a

detailed monograph on Ferula foetida, F. narthex, F. rubricaulis (Hing; Devil’s Dung; Asafoetida) as well as a
discussion of health benefits and usage in clinical practice. Available online at http:/ / www. toddcaldecott. com/
index. php/ herbs/ learning-herbs/ 358-hingu
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Assam tea

Assam

Type: Black, Green, White

Other names: NA

Origin: Assam, India

Quick description: Brisk and malty with a bright color and a touch of fruitiness.

Assam (Assamese: অসম, Hindi: आसाम, and also Hindi: असम) is a black tea named after the region of its production,
Assam, in India. Assam tea (Assamese: অসমীয়া চাহ, Hindi: असिमया चाय or Hindi: आसामी चाय or Hindi: असमी चाय) is
manufactured specifically from the plant Camellia sinensis var. assamica (Masters).[1][2] This tea, most of which is
grown at or near sea level, is known for its body, briskness, malty flavor, and strong, bright color. Assam teas, or
blends containing Assam, are often sold as "breakfast" teas. English Breakfast tea, Irish Breakfast tea, and Scottish
Breakfast Tea are common generic names. [3]

The state of Assam is the world's largest tea-growing region, lying on either side of the Brahmaputra River, and
bordering Bangladesh and Burma (Myanmar). This part of India experiences high precipitation; during the monsoon
period, as much as 10 to 12 inches (250–300 mm) of rain per day. The daytime temperature rises to about 103F (40
°C), creating greenhouse-like conditions of extreme humidity and heat. This tropical climate contributes to Assam's
unique malty taste, a feature for which this tea is well known.
Though Assam generally denotes the distinctive black teas from Assam, the region produces smaller quantities of
green and white teas as well with their own distinctive characteristics. [4]

Historically, Assam has been the second commercial tea production region after southern China. Southern China and
Assam are the only two regions in the world with native tea plants. Assam tea revolutionized tea drinking habits in
the 19th century since the tea, produced from a different variety of the tea plant, yielded a different kind of tea.
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The myth of discovery
Further information: History of tea in India

This 1850 engraving shows the different stages in the process of making
tea in Assam.

The recurring colonial myth of "discovery"
informs the history of the Assam tea bush and is
attributed to one Robert Bruce, a Scottish
adventurer, who apparently encountered it in the
year 1823. Bruce reportedly found the plant
growing "wild" in Assam while trading in the
region. He noticed local tribesmen (the Singhpos)
brewing tea from the leaves of the bush and
arranged with the tribal chiefs to provide him with
samples of the leaves and seeds, which he planned
to have scientifically examined. Robert Bruce died
shortly thereafter, without having seen the plant
properly classified. It was not until the early 1830s
that Robert’s brother, Charles, arranged for a few
leaves from the Assam tea bush to be sent to the
botanical gardens in Calcutta for proper
examination. There, the plant was finally identified as a variety of tea, or Camellia sinensis, but different from the
Chinese version (Camellia sinensis var. sinensis).

Sales in the United Kingdom

Assam

The intervention of the colonising English East India Committee
was realised through a body of 'experts' constituting the Tea
Committee (1834) to assess the scientific nature and commercial
potential of Assam tea. The adherence of the members of the
committee to the Chinese ideal (in terms of the plant and the
method of manufacture) led to the importation of Chinese tea
makers and Chinese tea seeds to displace the "wild" plant and
methods obtained in Assam. After a period, however, a hybridized
version of the Chinese and Assam tea plants proved to be more
successful in the Assam climate and terrain.
By the late 1830s, a market for Assam tea was being assessed in
London; and the positive feedback led the East India Company to
inaugurate a long drawn process of dispossession of agricultural
land and forest commons through the infamous 'Wasteland Acts'
allowing significant portions of the province by private capital to
be transformed into tea plantations. The close symbiotic
relationship of the colonial state and plantation capitalism through
the colonial period is most succinctly captured in the term
Planter-Raj.
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Production

Teaworker plucking tea leaves in a tea garden of
Assam

The cultivation and production of Assam tea in the first two
decades (1840–1860) were monopolised by the Assam Company,
which operated in districts of Upper Assam and through the labour
of the local Kachari labour. The success of the company and the
changes in colonial policy of offering land to the tea planters (Fee
simple rules) led to a period of boom and expansion in the Assam
tea industry in the early 1860s, but these could not necessarily be
translated into a dramatic shift in production (from China to
Assam) due to the "makeshift" nature of plantations, poor
conditions of life on plantation (huge rates of mortality and
desertion), and also at times the presence of pure speculative
capital with no interest in tea production.

Geography
The tea plant is grown in the lowlands of Assam, unlike Darjeelings and Nilgiris, which are grown in the highlands.
The Assam tea bush grows in a lowland region, in the valley of the Brahmaputra River, an area of clay soil rich in
nutrients of the floodplain. The climate varies between a cool, arid winter and a hot, humid rainy season—conditions
ideal for it. Because of its lengthy growing season and generous rainfall, Assam is one of the most prolific
tea-producing regions in the world. Each year, the tea estates of Assam collectively yield approximately 1.5 million
pounds (680,400 kg) of tea.
Assam tea is generally harvested twice, in a “first flush” and a “second flush.” The first flush is picked during late
March. The second flush, harvested later, is the more prized “tippy tea,” named thus for the gold tips that appear on
the leaves. This second flush, tippy tea, is sweeter and more full-bodied and is generally considered superior to the
first flush tea. The leaves of the Assam tea bush are dark green and glossy and fairly wide compared to those of the
Chinese tea plant. The bush produces delicate white blossoms.

Notes
[1] Tea Classification (http:/ / www. tocklai. net/ Activities/ tea_class. aspx) from Tea Research Association, Toklai (retrieved 2009/03/25)
[2] ITIS Standard Report Page for Camellia sinensis var. assamica (http:/ / www. itis. gov/ servlet/ SingleRpt/ SingleRpt?search_topic=TSN&

search_value=530946) retrieved on 2009-03-28.
[3] http:/ / www. newstrackindia. com/ newsdetails/ 256836
[4] http:/ / telegraphindia. com/ 1111229/ jsp/ northeast/ story_14936801. jsp
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External links
• Social perspective of labour legislation in India 1859-1932: As applied to tea plantations (http:/ / dspace.

vidyanidhi. org. in:8080/ dspace/ handle/ 2009/ 3466) (1987) by Ramkrishna Chattopadhyay
• Tea-Garden Coolies in Assam (http:/ / ietd. inflibnet. ac. in/ cscs/ handle/ 123456789/ 103) (1894) by The Rev.

Charles Dowding
• The savaras of Mancotta: A study on the effects of tea industry on the tribal life (http:/ / dspace. vidyanidhi. org.

in:8080/ dspace/ handle/ 2009/ 4024) (1975) by Ramendra Kumar Kar
• The early history of the Tea industry in North-East India (http:/ / ia311005. us. archive. org/ 3/ items/

cu31924013772441/ cu31924013772441. pdf) (1918) by Harold Mann
• The Tea industry in India :A Review of Finance and Labour, and a guide for Capitalists and Assistants (http:/ /

ia341336. us. archive. org/ 0/ items/ cu31924023610128/ cu31924023610128. pdf) (1882) by Samuel Baildon
• Recruitment of labour for Tea gardens in Assam (http:/ / ia311234. us. archive. org/ 2/ items/

recruitmentoflab00grunrich/ recruitmentoflab00grunrich. pdf) (1909) by JF Gruning
• The Tea Planter's vade mecum (http:/ / ia311032. us. archive. org/ 1/ items/ cu31924023998168/

cu31924023998168. pdf)(1885) by Tea Gazette
• Tea Planter's Life in Assam (http:/ / ia311043. us. archive. org/ 1/ items/ cu31924023234515/

cu31924023234515. pdf) (1884) by George Barker
• The Cultivation & Manufacture of Tea (http:/ / ia310909. us. archive. org/ 1/ items/ manufacturetea00monerich/

manufacturetea00monerich. pdf) (1883) by Edward Money
• The Tea soils of Assam and Tea Manuring (http:/ / ia310915. us. archive. org/ 0/ items/

teasoilsofassamt00mannrich/ teasoilsofassamt00mannrich. pdf) (1901) by Harold H Mann
• Tea Producing Companies of India and Ceylon (http:/ / ia340939. us. archive. org/ 3/ items/

teaproducingcomp00gowwrich/ teaproducingcomp00gowwrich. pdf) (1897)
• The Tea Industry (http:/ / ia341238. us. archive. org/ 2/ items/ teaindustry00kydduoft/ teaindustry00kydduoft.

pdf) (1921) by J C Kydd
• The Recollections of a Tea Planter (http:/ / www. koi-hai. com/ jamesmcnie-book. html) (1937) by W M Fraser
• Assam Planter (http:/ / www. koi-hai. com/ teahistorieswritings. html) (1945) by A R Ramsden
• (http:/ / collections. si. edu/ search/ results. jsp?q=assam+ tea) Images of 19th century Assam plantations from

Smithsonian Institution
• (http:/ / www. amazon. com/ Assam-Tea-Study-Determinants-Yield/ dp/ 3639282647) Assam Tea A Study on

Determinants of Yield (2010) by Biju Basumatary and Phanindra Goyari, VDM Publishing House
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Azuki bean

Azuki bean

Azuki beans

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Fabales
Family: Fabaceae
Genus: Vigna

Species: V. angularis

Binomial name

Vigna angularis
(Willd.) Ohwi & H. Ohashi

The azuki bean (ア ズ キ （ 小 豆 ） azuki, also spelled adzuki or aduki) is an annual vine, Vigna angularis,
widely grown throughout East Asia and the Himalayas for its small (approximately 5 mm) bean. The cultivars most
familiar in north-east Asia have a uniform red color, but white, black, gray and variously mottled varieties are also
known. Scientists presume Vigna angularis var. nipponensis is the progenitor. Genetic evidence indicates that the
azuki bean was first domesticated in East Asia and later crossbred with native species in Himalayas. The bean was
first unearthed at Awazu-kotei Ruin of Japanese mid Jomon Era in 4000BC, and later it was commonly found on
many Jomon ruins in 4000BC to 2000BC in Japan[1]. The analysis of the unearthed beans indicates that it was first
cultivated in Japan during 4000BC to 2000BC. In China and Korea it was first found on the ruins in 3000BC to
1000BC, and these are thought to be cultivated ones. Some Koreans insist that it was first cultivated on the Korean
peninsula before 1000 BC[2] and later taken to Japan, where it is now the second most popular legume after the
soybean.[3]
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Names
The name azuki is a transliteration of the native Japanese name. Japanese also has a Chinese loanword, shōzu (小
豆), which means "small bean", its counterpart "large bean" (大 豆 daizu) being the soybean. It is common to write
小 豆 in kanji but pronounce it as azuki listen, an example of ateji.
In China, the corresponding name (Chinese: 小 豆; pinyin: xiǎodòu) is still used in botanical or agricultural
parlance. However in everyday Chinese, the more common terms are hongdou (紅 豆; hóngdòu) and chidou (赤 豆;
chìdòu), both meaning "red bean", because almost all Chinese cultivars are uniformly red. In English-language
discussions of Chinese topics, the term "red bean" is often used (especially in reference to red bean paste), but in
other contexts this usage can cause confusion with other beans that are also red. In normal contexts, "red cowpeas"
have been used to refer to this bean. The Korean name is pat (hangul: 팥), and in Vietnamese it is called đậu đỏ
(literally: red bean). In some parts of India, they are referred to as "Red Chori".[4] In Indian Punjab it is called
"ravaa'n" and is a common ingredient of chaat. In Marathi, it is known as 'Lal Chavali (लाल चवळी)'- literally means
'red cowpea.

Uses

Matcha muffin with sweetened Azuki beans

Yōkan (羊 羹, Yōkan) is a thick jellied dessert
made of Azuki bean paste, agar, and sugar

In East Asian cuisine the azuki bean is commonly eaten
sweetened. In particular, it is often boiled with sugar, resulting
in red bean paste (an), a very common ingredient in all of these
cuisines; it is also common to add flavoring to the bean paste,
such as chestnut.

Red bean paste is used in many Chinese foods, such as
tangyuan, zongzi, mooncakes, baozi, and red bean ice. It is also
used as a filling for Japanese sweets such as anpan, dorayaki,
imagawayaki, manjū, monaka, anmitsu, taiyaki and daifuku. A
more liquid version, using azuki beans boiled with sugar and a
pinch of salt, produces a sweet dish called red bean soup.
Azuki beans are also commonly eaten sprouted, or boiled in a
hot, tea-like drink. Some Asian cultures enjoy red bean paste as
a filling or topping for various kinds of waffles, pastries, baked
buns or biscuits.

In Japan, rice with azuki beans (赤飯; sekihan) is traditionally
cooked for auspicious occasions. Azuki beans are also used to
produce amanattō, and as a popular flavour of ice cream.
On October 20, 2009, Pepsi Japan released an azuki-flavored
Pepsi product.[5]

Azuki beans, along with butter and sugar, form the basis of the
popular Somali supper dish cambuulo.

In Gujarat, India, they are known as chori.[4]

Nutritional information

Azuki beans are a good source for a variety of minerals, with 1 cup of cooked beans providing 4.6 mg of Iron (~25%
RDI[6]), 119.6 mg of magnesium (~30% RDI[7]), 1.223 g of potassium (~25 % AI[8]), 4.0 mg of zinc (~25% RDI[9])
and 278 µg of folic acid (~70% RDI[10]).[11]
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Bai Mudan tea

Bai Mudan, White Peony

Type: White

Other names: Pai Mu Tan, White Peony, White Hairy Monkey Tea, 白 牡 丹

Origin: Fujian Province, China

Quick description: A fruity tea, similar to Yinzhen but fuller in body and more floral in
aroma,
yet not as astringent as Shou Mei.

Bai Mudan, known also as White Peony (Chinese: 白牡丹; Mandarin Pinyin: bái mǔ dān; Jyutping: baak6 maau5
daan1; Pe̍h-ōe-jī: peh bo tan; literally "white peony") is a type of White tea made from plucks each with one leaf
shoot and two immediate young leaves[1]. Bai Mudan is sometimes preferred by white tea drinkers for its fuller
flavor and greater potency than the other major type of white tea, Bai Hao Yinzhen. The latter is made purely with
leaf shoots, and so it is comparatively softer and more subtle. The typical taste of Bai Mudan is a result of both the
processing and the tea plant cultivars employed in the production[2].

Production Processing
The family of tea cultivars used in producing Bai Mudan are the "Dai Bai" varieties. In eastern Fujian, the cultivar
Fuding Dai Bai is used. In northern Fujian, the Zhenghe Dai Bai cultivar is used[2]. The differences in the plant yield
two distinct styles of Bai Mudan: the Fuding variety and the Zhenghe variety[3].
Genuine Bai Mudan is a white tea, therefore, it is a slightly oxidized tea[1][2]. The plucks are sun-withered for an
extended period of time and then piled briefly for oxidation, during which enzymes of the tealeaves interact with
other constituents to form new materials that result in the final taste and aroma character of the tea. Depending on the
weather, conditions of the pluck and the taste style requirements of the finished products, the sunning may last
between 1 to 3 days and the piling between half and 3 hours[4].
The leaves are then baked to dry for packing. It is important to note that the handling of the leaves remains gentle 
and non-intrusive throughout the process to avoid breaking of the cell structure. This is needed because once the cell
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walls are physically broken, oxidation of the leaves quickens and the quality will be compromised [2][4].
Although the processing steps are simpler than those for other teas, the long process and the variable factors during
which are key cost factors. For example, a sudden rainstorm during the lengthy withering can be destructive.

Tasting and brewing
You will notice a very mild peony aroma when brewing the tea and a floral aroma, the tea is best brewed with good
mineral water and at 70°C to 80°C (158°F to 176°F). The brew is a very pale green or golden color. Fruity and
darker than Silver Needle, yet not as strong as Shou Mei. The finest quality should have a shimmering clear infusion
with a delicate lingering fragrance and a fresh, mellow, sweet taste devoid of astringency and grassy flavors.

Varieties
• Gushan Baiyun otherwise known as Drum Mountain White Cloud is a good quality Bai Mu Dan, originally

grown by Buddhist monks at the monastery on Drum Mountain in the Fujian Province. The tea has a nutty aroma
and was apparently tasted by Robert Fortune on his trip to China.
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Baking powder

Baking powder

Baking powder is a dry chemical leavening
agent used to increase the volume and
lighten the texture of baked goods such as
muffins, cakes, scones and American-style
biscuits. Baking powder works by releasing
carbon dioxide gas into a batter or dough
through an acid-base reaction, causing
bubbles in the wet mixture to expand and
thus leavening the mixture. It is used instead
of yeast for end-products where
fermentation flavors would be undesirable[1]

or where the batter lacks the elastic structure
to hold gas bubbles for more than a few
minutes.[2] Because carbon dioxide is
released at a faster rate through the
acid-base reaction than through
fermentation, breads made by chemical
leavening are called quick breads.

Most commercially-available baking powders are made up of an alkaline component (typically sodium bicarbonate,
also known as baking soda), one or more acid salts, and an inert starch (cornstarch in most cases, though potato
starch may also be used). Baking soda is the source of the carbon dioxide,[3] and the acid-base reaction can be
generically represented as[4]

NaHCO3 + H+ → Na+ + CO2 + H2O
The inert starch serves several functions in baking powder. Primarily it is used to absorb moisture, and thus prolong
shelf life by keeping the powder's alkaline and acidic components from reacting prematurely. A dry powder also
flows and mixes more easily. Finally, the added bulk allows for more accurate measurements.[5]

The acid in a baking powder can be either fast-acting or slow-acting.[6] A fast-acting acid reacts in a wet mixture
with baking soda at room temperature, and a slow-acting acid will not react until heated in an oven. Baking powders
that contain both fast- and slow-acting acids are double acting; those that contain only one acid are single acting. By
providing a second rise in the oven, double-acting baking powders increase the reliability of baked goods by
rendering the time elapsed between mixing and baking less critical, and this is the type most widely available to
consumers today. Double-acting baking powders work in two phases; once when cold, and once when hot.[7]

Common low-temperature acid salts include cream of tartar and monocalcium phosphate (also called calcium acid
phosphate). High-temperature acid salts include sodium aluminum sulfate, sodium aluminum phosphate, and sodium
acid pyrophosphate.[8]

History
Early chemical leavening was accomplished by activating baking soda in the presence of liquid(s) and an acid such
as sour milk, vinegar, lemon juice, or cream of tartar.[9] These acidulants all react with baking soda quickly, meaning
that retention of gas bubbles was dependent on batter viscosity and that it was critical for the batter to be baked
before the gas escaped. The development of baking powder created a system where the gas-producing reactions
could be delayed until needed.[10]
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While various baking powders were sold in the first half of the 19th century, our modern variants were discovered by
Alfred Bird in 1843. August Oetker, a German pharmacist, made baking powder very popular when he began selling
his mixture to housewives. The recipe he created in 1891 is still sold as Backin in Germany. Oetker started the mass
production of baking powder in 1898 and patented his technique in 1903.
Following the American Civil War Joseph and Cornelius Hoagland developed a baking powder with the help of an
employee, and their formula became known as Royal Baking Powder. The small company eventually moved to New
York in the 1890s and became the largest manufacturer of baking powder.
Eben Norton Horsford, a student of Justus von Liebig, who began his studies on baking powder in 1856, eventually
developed a variety he named in honor of Count Rumford. By the mid-1860s "Horsford's Yeast Powder" was on the
market as an already-mixed leavening agent, distinct from separate packages of calcium acid phosphate and sodium
bicarbonate. This was packaged in bottles, but Horsford was interested in using metal cans for packing; this meant
the mixture had to be more moisture resistant. This was accomplished by the addition of corn starch, and in 1869
Rumford began the manufacture of what can truly be considered baking powder.[11]

During World War II, Byron H. Smith, an inventor in Bangor, Maine, created a substitute product for American
housewives, who were unable to obtain cream of tartar or baking powder due to war food shortages. Under the name
"Bakewell", Smith marketed a mixture of sodium pyrophosphate mixed with corn starch to replace the acid cream of
tartar component of baking powder. When mixed with baking soda, the product behaved like a single-acting baking
powder, the only difference being that the acid is sodium pyrophosphate. He named the product "Bakewell" and the
product is still part of regional culinary history.[12]

In 2006 the development of Rumford Baking Powder was designated an ACS National Historical Chemical
Landmark in recognition of its significance for making baking easier, quicker, and more reliable."[13]

Use
Generally one teaspoon (5 ml) of baking powder is used to raise a mixture of one cup (200-250 ml) of flour, one cup
of liquid, and one egg. However, if the mixture is acidic, baking powder's additional acids will remain unconsumed
in the chemical reaction and often lend an unpleasant chemical taste to food. High acidity can be caused by
ingredients like buttermilk, lemon, yogurt, citrus, or honey. When excessive acidity is present, some of the baking
powder is replaced with baking soda. For example, one cup of flour, one egg, and one cup of buttermilk requires
only ½ teaspoon of baking powder—the remaining leavening is caused by buttermilk acids reacting with ¼ teaspoon
of baking soda.
The opposite is sometimes true, too. In baking powders that contain sodium acid pyrophosphate, excess alkaline
substances can sometimes deprotonate the acid in two steps instead of the one that normally occurs, resulting in an
offensive bitter taste to baked goods. Calcium compounds and aluminum compounds do not have that problem
though, since calcium compounds that deprotonate twice are insoluble and aluminum compounds do not deprotonate
in that fashion.
Moisture and heat can cause baking powder to lose its effectiveness over time, and commercial varieties have a
somewhat arbitrary expiration date printed on the container. Regardless of the expiration date, the effectiveness can
be tested by placing a teaspoon of the powder into a small container of hot water. If it fizzes energetically, it is still
active and usable.[14]
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Substituting in recipes
Baking powder is generally just baking soda mixed with an acid, and a number of kitchen acids may be mixed with
baking soda to simulate commercial blends of baking powder. Vinegar (dilute acetic acid), especially white vinegar,
is also a common acidifier in baking; for example, many heirloom chocolate cake recipes call for a tablespoon or two
of vinegar.[15] Where a recipe already uses buttermilk or yogurt, baking soda can be used without cream of tartar (or
with less). Alternatively, lemon juice can be substituted for some of the liquid in the recipe, to provide the required
acidity to activate the baking soda. In China, a small amount of powdered coal may be added to baking soda to
simulate baking powder.[16]

In times past, when chemically manufactured baking soda was not available, ash water was used instead, especially
in confectionery. Wood ash is also weakly alkaline. To prepare ash water, one used a fistful of ash from the fireplace
in a big pot of water. Ash from solid woods, such as the olive tree, is preferred, whereas resinous woods, like pine,
cannot be used. The ash water is given a boil, then left overnight to settle. The water is then filtered through a cloth
and is ready to use. Many traditional recipes call for ash water instead of baking soda, because of some unique
qualities: for example, ash water dripped on hot vegetable oils congeals into a gel-like mixture.

Usage of aluminum compounds
Baking powders are available both with and without aluminum compounds.[17] Some people prefer not to use baking
powder with aluminum because they believe it gives food a vaguely metallic taste, and because of speculations on
the connection between aluminum intake and diseases such as Alzheimer's disease (see Aluminum).[18]
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Balsamic vinegar

A bottle of Aceto Balsamico di Modena, aged for eight years.

Balsamic vinegar (Italian: aceto balsamico) is a
condiment originating from Italy.

The original traditional product (Aceto Balsamico
Tradizionale), made from a reduction of cooked white
Trebbiano grape juice and not a vinegar in the usual
sense, has been made in Modena and Reggio Emilia[1]

since the Middle Ages: the production of the balsamic
vinegar is mentioned in a document dated 1046. During
the Renaissance, it was appreciated in the House of
Este.[2] Today, the traditional balsamic vinegar is
highly valued by chefs and gourmet food lovers.

The names "Aceto Balsamico Tradizionale di Modena"
(Traditional Balsamic Vinegar of Modena) and "Aceto
Balsamico Tradizionale di Reggio Emilia" (Traditional
Balsamic Vinegar of Reggio Emilia) are protected by
both the Italian Denominazione di origine protetta and
the European Union's Protected Designation of Origin.

Balsamic Vinegar of Modena (Aceto Balsamico di
Modena), an inexpensive modern imitation of the
traditional product, is today widely available and much
better known. This is the kind commonly used for salad
dressing together with oil.

The word balsamico (from Latin balsamum, from
Greek balsamon) means "balsam-like" in the sense of "restorative" or "curative".[3]
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Classifications of balsamic vinegar
There are three types of balsamic vinegar:
1. Authentic traditional artisan balsamic vinegar, the only kind that may legally be described as Aceto Balsamico

Tradizionale in the Euro-zone.
2.2. Commercial grade balsamic vinegars produced on an industrial scale.
3. Condimento grade products, which are often a mix of the two above.

Aceto Balsamico Tradizionale

Aceto Balsamico Tradizionale di Modena must be sold in
this special bottle

Only two consortia produce true traditional balsamic vinegar,
Reggio Emilia and neighboring Modena. True balsamic
vinegar is made from a reduction of pressed Trebbiano and
Lambrusco grapes.[4] The resulting thick syrup, called mosto
cotto in Italian, is subsequently aged for a minimum of 12
years in a battery of seven barrels of successively smaller
sizes. The casks are made of different woods like chestnut,
acacia, cherry, oak, mulberry, ash, and, in the past, juniper.
True balsamic vinegar is rich, glossy, deep brown in color and
has a complex flavour that balances the natural sweet and sour
elements of the cooked grape juice with hints of wood from
the casks.

Reggio Emilia designates the different ages of their balsamic
vinegar (Aceto Balsamico Tradizionale di Reggio Emilia) by label colour. A red label means the vinegar has been
aged for at least 12 years, a silver label that the vinegar has aged for at least 18 years and a gold label that designates
the vinegar has aged for 25 years or more.[5]

Modena uses a different system to indicate the age of its balsamic vinegars (Aceto Balsamico Tradizionale di
Modena). A cream-coloured cap means the vinegar has aged for at least 12 years and a magenta cap bearing the
designation extravecchio (extra old) shows the vinegar has aged for 25 years or more.[5]

Condimento grade balsamic vinegar
Condimento balsamic vinegars may be labeled as condimento balsamico, salsa balsamica or salsa di mosto cotto.
Condimento balsamic vinegar may be made in any of the following ways:
• Made and aged in the traditional way in Modena or Reggio Emilia, but without consortium supervision and

approval until 2009, but now with Reg.CEE n. 583/2009 the product is IGP (PGI)
• Made by producers of tradizionale balsamic vinegars but aged less than the minimum 12 years, so no consortium

approval is possible
• Made by the same method as the tradizionale vinegars, but made by producers located outside of Modena and

Reggio Emilia provinces and not made under consortium supervision
• Made of ordinary balsamic vinegar (see below) with the addition of reduced grape juice (mosto cotto) in varying

proportions, without any aging
As there are no official standards or labeling systems to designate condimento balsamic vinegars, it can be hard to
tell their quality based on the packaging alone.[1]
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Balsamic Vinegar of Modena
These commercial grade products imitate the traditional product. They are made of wine vinegar with the addition of
colouring, caramel and sometimes thickeners like guar gum or cornflour to artificially simulate the sweetness and
thickness of the aged Aceto Balsamico Tradizionale di Modena. There is no aging involved, and hundreds of
thousands of litres can be produced every day.

Traditional processes

Barrels of balsamic vinegar aging in a maker's
attic.

Traditional balsamic vinegar is produced from the juice of
just-harvested white grapes (typically, Trebbiano grapes) boiled down
to approximately 30% of the original volume to create a concentrate or
must, which is then fermented with a slow aging process which
concentrates the flavours. The flavour intensifies over the years, with
the vinegar being stored in wooden casks, becoming sweet, viscous
and very concentrated. During this period, a portion evaporates: it is
said that this is the "angels' share," a term also used in the production
of scotch whisky, wine, and other alcoholic beverages.

None of the product may be withdrawn until the end of the minimum
aging period of 12 years. At the end of the aging period (12, 18, or 25
years) a small portion is drawn from the smallest cask and each cask is then topped up with the contents of the
preceding (next larger) cask. Freshly reduced cooked must is added to the largest cask and in every subsequent year
the drawing and topping up process is repeated.[4] This process where the product is distributed from the oldest cask
and then refilled from the next oldest vintage cask is called solera or in perpetuum.

Consortium-sealed Tradizionale balsamic vinegar 100 ml bottles can cost between US$150 and $400 each.

Uses

Three desserts in Modena with tradizionale
balsamic vinegar: clockwise from left, zabaione,

latte alla portoghese or crème caramel , and
panna cotta.

Commercial-grade balsamic vinegar is used in salad dressings, dips,
marinades, reductions and sauces.

In Emilia-Romagna, tradizionale vinegar is most often served in drops
on top of chunks of Parmigiano Reggiano and mortadella as an
antipasto. It is also used sparingly to enhance steaks, eggs or grilled
fish, as well as on fresh fruit such as strawberries and pears and on
plain crema (custard) gelato. Tradizionale vinegar has excellent
digestive properties and it may even be drunk from a tiny glass to
conclude a meal.

Contemporary chefs use both tradizionale and condimento vinegars
sparingly in simple dishes where the balsamic vinegar's complex tastes
are highlighted, using it to enhance dishes like scallops or shrimp, or
on simple pastas and risottos.
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Bancha

Bancha

Type: Green

Other names: Common Tea

Origin: Japan

Quick description: More widely available in the West. A late season crop, goes well with food.

Bancha (番 茶) is a Japanese green tea. It is harvested from the second flush of sencha between summer and
autumn. (The first flush is harvested for shincha.)

Background
Bancha is harvested from the same tree as sencha grade, but it is plucked later than sencha is, giving it a lower
market grade. It is considered to be the lowest grade of green tea. There are 22 grades of bancha. Its flavour is
unique, it has a stronger organic straw smell. It is often used as a daily consumption of liquid for the Macrobiotic
Diet.

Brewing
Infuse at approximately 80 degrees Celsius (176 degrees Fahrenheit) – this can be achieved by using an electric
water boiler with an 80 degrees setting, or by adding 1 quarter of the volume of room temperature water to the
boiling water before adding the leaves. Infusing at a higher temperature will cause the tea to taste bitter. Allow the
tea to infuse for 30 seconds to 3 minutes.
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Barley

Barley

Barley field

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Monocots
(unranked): Commelinids
Order: Poales
Family: Poaceae
Subfamily: Pooideae
Tribe: Triticeae
Genus: Hordeum

Species: H. vulgare[1]

Binomial name

Hordeum vulgare
L.

Barley is a major cereal grain, a member of the grass family. It serves as a major animal fodder, a source of
fermentable material for beer and certain distilled beverages, and as a component of various health foods. It is used
in soups and stews, and in barley bread of various cultures.
In a 2007 ranking of cereal crops in the world, barley was fourth both in terms of quantity produced (136 million
tons) and in area of cultivation (566,000 km²).[2]

Etymology
The Old English word for 'barley' was bære, which traces back to Proto-Indo-European and is cognate to the Latin
word farina "flour". The direct ancestor of modern English barley in Old English was the derived adjective bærlic,
meaning "of barley".[3] The first citation of the form bærlic in the Oxford English Dictionary dates to around 966
AD, in the compound word bærlic-croft.[4] The underived word bære survives in the north of Scotland as bere, and
refers to a specific strain of six-row barley grown there.[5][6][7] The word barn, which originally meant barley-house,
is also rooted in these words.[3]
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Biology

Barley

Barley is a member of the grass family. It is a self-pollinating, diploid
species with 14 chromosomes. The wild ancestor of domesticated
barley, Hordeum vulgare subsp. spontaneum, is abundant in grasslands
and woodlands throughout the Fertile Crescent and is abundant in
disturbed habitats, roadsides and orchards. Outside this region, the wild
barley is less common and is usually found in disturbed habitats.[8]

Domestication

Wild barley has a brittle spike; upon maturity, the spikelets separate,
facilitating seed dispersal. Domesticated barley has non-shattering
spikes, making it much easier to harvest the mature ears.[8] The
non-shattering condition is caused by a mutation in one of two
tightly-linked genes known as Bt1 and Bt2; many cultivars possess both
mutations. The non-shattering condition is recessive, so varieties of
barley that exhibit this condition are homozygous for the mutant
allele.[8]

Two-row and six-row barley

Two-row and six-row barley

Spikelets are arranged in triplets which alternate along the rachis. In
wild barley (and other Old World species of Hordeum), only the
central spikelet is fertile, while the other two are reduced. This
condition is retained in certain cultivars known as two-row barleys. A
pair of mutations (one dominant, the other recessive) result in fertile
lateral spikelets. This produces six-row barleys. (See Cultivars).[8]

Recent genetic studies have revealed a mutation in one gene, vrs1, is
responsible for the transition from two-row to six-row barley.[9]

Two-row barley has a lower protein content than six-row barley and
thus more fermentable sugar content. High protein barley is best suited
for animal feed. Malting barley is usually lower protein[10] ('low grain
nitrogen', usually produced without a late fertilizer application) which
shows more uniform germination, needs shorter steeping, and has less
protein in the extract that can make beer cloudy. Two-row barley is
traditionally used in English ale style beers. Six-row barley is common
in some American lager style beers, especially when adjuncts such as
corn and rice are used, whereas two-row malted summer barley is
preferred for traditional German beers.
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Hulless or "naked" barley
Hulless or "naked" barley (Hordeum vulgare L. var. nudum Hook. f.) is a form of domesticated barley with an easier
to remove hull. Naked barley is an ancient food crop, but a new industry has developed around uses of selected
hulless barley in order to increase the digestible energy of the grain, especially for swine and poultry.[11] Hulless
barley has been investigated for several potential new applications as whole grain, and for its value-added products.
These include bran and flour for multiple food applications.[12]

Classification

Barley

In traditional classifications of barley these morphological differences
have led to different forms of barley being classified as different
species. Under these classifications two-rowed barley with shattering
spikes (wild barley) is classified as Hordeum spontaneum K.Koch.
Two-rowed barley with non-shattering spikes is classified as H.
distichum L., six-rowed barley with non-shattering spikes as H.
vulgare L. (or H. hexastichum L.), and six-rowed with shattering
spikes as H. agriocrithon Åberg.

The fact that these differences were driven by single-gene mutations,
coupled with cytological and molecular evidence, has led most recent
classifications to treat these forms as a single species, H. vulgare L.[8]

History
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An account of barley rations issued monthly to
adults (30 or 40 pints) and children (20 pints)
written in Cuneiform on clay tablet, written in

year 4 of King Urukagina (circa 2350 BC). From
Girsu, Iraq. British Museum, London.

Barley was one of the first domesticated grains in the Fertile Crescent
(Near East[13]) which spans the land of present day Iraq, Syria, Israel,
Palestine, and Lebanon. The grain appeared in the same time as
einkorn and emmer wheat.[14] Wild barley (H. vulgare ssp.
spontaneum) ranges from North Africa and Crete in the west, to Tibet
in the east.[8] The earliest evidence of wild barley in an archaeological
context comes from the Epipaleolithic at Ohalo II at the southern end
of the Sea of Galilee. The remains were dated to about 8500 BC.[8] The
earliest domesticated barley occurs at Aceramic Neolithic sites, in the
Near East such as the Pre-Pottery Neolithic B layers of Tell Abu
Hureyra, in Syria. Barley has been grown in the Korean Peninsula
since the Early Mumun Pottery Period (c. 1500–850 BC) along with
other crops such as millet, wheat, and legumes.[15]

In the Pulitzer Prize-winning book Guns, Germs, and Steel, Jared
Diamond argues that the availability of barley, along with other
domesticable crops and animals, in southwestern Eurasia significantly
contributed to the broad historical patterns that human history has
followed over approximately the last 13,000 years; i.e., why Eurasian

civilizations, as a whole, have survived and conquered others.[16]

Barley beer was probably the first drink developed by Neolithic humans.[17] Barley later on was used as currency.[17]

Alongside emmer wheat, Barley was a staple cereal of ancient Egypt, where it was used to make bread and beer. The
general name for barley is jt (hypothetically pronounced "eat"); šma (hypothetically pronounced "SHE-ma") refers to
Upper Egyptian barley and is a symbol of Upper Egypt. The Sumerian term is akiti. According to Deuteronomy 8:8,
barley is one of the "Seven Species" of crops that characterize the fertility of the Promised Land of Canaan, and
barley has a prominent role in the Israelite sacrifices described in the Pentateuch (see e.g. Numbers 5:15). A religious
importance extended into the Middle Ages in Europe, and saw barley's use in justice, via alphitomancy and the
corsned.

jt barley determinative/ideogram

jt (common) spelling

šma determinative/ideogram

|+ Barley in Egyptian hieroglyphs

In ancient Greece, the ritual significance of barley possibly dates back to the earliest stages of the Eleusinian
Mysteries. The preparatory kykeon or mixed drink of the initiates, prepared from barley and herbs, referred in the
Homeric hymn to Demeter, whose name some scholars believe meant "Barley-mother".[18] The practice was to dry
the barley groats and roast them before preparing the porridge, according to Pliny the Elder's Natural History
(xviii.72). This produces malt that soon ferments and becomes slightly alcoholic.
Pliny also noted barley was a special food of gladiators known as hordearii, "barley-eaters". However, by Roman
times, he added that wheat had replaced barley as a staple.[19]

Tibetan barley has been a staple food in Tibet since the 5th century AD. This grain, along with a cool climate that
permitted storage, produced a civilization that was able to raise great armies.[20] It is made into a flour product called
tsampa that is still a staple in Tibet.[21] The flour is roasted and mixed with butter and butter tea to form a stiff dough
that is eaten in small balls.
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In medieval Europe, bread made from barley and rye was peasant food, while wheat products were consumed by the
upper classes.[19] Potatoes largely replaced barley in Eastern Europe in the 19th century.[22]

Production

 Top barley producers
(million metric tonne)

Country 2009 2010

  Germany 12.3 10.4

  France 12.9 10.1

  Ukraine 11.8 8.5

  Russia 17.9 8.4

  Spain 7.4 8.2

  Canada 9.5 7.6

  Australia 7.9 7.3

  Turkey 7.3 7.2

  United Kingdom 6.8 5.3

  United States 5.0 3.9

World total 151.8 123.7

Source:
Food and Agriculture Organization of the United Nations
(FAO)[23]

Barley was grown in about 100 countries worldwide in 2007. The world production in 1974 was 148,818,870 tonnes;
since then, there has been a slight decline in the amount of barley produced worldwide.[19] Upon the results of 2011,
Ukraine was the world leader in barley export.[24]
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German botanical illustration of barley

Cultivation

Barley is a widely adaptable crop. It is currently popular in temperate
areas where it is grown as a summer crop and tropical areas where it is
sown as a winter crop. Its germination time is anywhere from 1 to 3
days. Barley likes to grow under cool conditions but is not particularly
winter hardy.

Barley is more tolerant of soil salinity than wheat, which might explain
the increase of barley cultivation in Mesopotamia from the 2nd
millennium BC onwards. Barley is not as cold tolerant as the winter
wheats (Triticum aestivum), fall rye (Secale cereale) or winter Triticale
(× Triticosecale Wittm. ex A. Camus.), but may be sown as a winter
crop in warmer areas of the world such as Australia.

Barley has a short growing season and is also relatively drought
tolerant.[19]

Plant diseases

This plant is known or likely to be susceptible to barley mild mosaic
bymovirus[25][26] as well as bacterial blight. Barley can be susceptible
to many diseases but plant breeders have been working hard to incorporate resistance. The devastation caused by any
one disease will depend upon the susceptibility of the variety being grown and the environmental conditions during
disease development. Serious diseases of barley include powdery mildew, caused by Blumeria graminis f.sp. hordei,
Leaf Scald, caused by Rhynchosporium secalis, Barley rust, caused by Puccinia hordei, and various diseases caused
by Cochliobolus sativus. Fusarium species cause Head Blight (Am. http:/ / en. wikipedia. org/ wiki/
Fusarium_ear_blight)

Uses

Algicide
Barley straw, in England, is placed in mesh bags and floated in fish ponds or water gardens to help reduce algal
growth without harming pond plants and animals. Barley straw has not been approved by the EPA for use as a
pesticide and its effectiveness as an algicide in ponds has produced mixed results during university testing in the US
and the UK.[27]

Animal feed
Half of the United States' barley production is used as calf feed.[28] Barley is an important feed grain in many areas
of the world not typically suited for maize production, especially in northern climates - for example, northern and
eastern Europe. Barley is the principal feed grain in Canada, Europe, and in the northern United States.[29] A
finishing diet of barley is one of the defining characteristics of Western Canadian beef used in marketing
campaigns.[30]
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Beverages

Alcoholic beverages

Beer

A large part of the remainder is used for malting, for which barley
is the best suited grain.[31] It is a key ingredient in beer and whisky
production. Two-row barley is traditionally used in German and
English beers. Six-row barley was traditionally used in US beers,
but both varieties are in common usage now.[32] Distilled from
green beer,[33] whisky has been made primarily from barley in
Ireland and Scotland, while other countries have utilized more
diverse sources of alcohol; such as the more common corn, rye
and wheat in the USA. In the USA, a grain type may be identified
on a whisky label if that type of grain constitutes 51% or more of
the ingredients and certain other conditions are satisfied.[34]

Barley wine was an alcoholic drink in the 18th century. It was
prepared by boiling barley in water, then mixing the barley water
with white wine and other ingredients like borage, lemon and
sugar. In the 19th century a different barley wine was made
prepared from recipes of ancient Greek origin.[3]

Non-alcoholic beverages

Non-alcoholic drinks such as barley water[3] and barley tea (called
mugicha in Japan)[35] have been made by boiling barley in water.
In Italy, barley is also sometimes used as coffee substitute, caffè d'orzo (Coffee of Barley). This drink is obtained
from ground roasted barley and it is prepared as an espresso (it can be prepared using percolators, filter machines or
cafetieres). It become widely used during the Fascist period and the war as Italy was affected by embargo and
struggled to import coffee. It was also a cheaper option for poor families (often grown and roasted at home) in the
period. Afterwards it was promoted and sold as a coffee substitute for children. Nowadays it is experiencing a
revival and it can be considered some Italians' favourite alternative to coffee when for health reasons caffeine drinks
are not recommended.

Food

Barley, oats, and some products made from them
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Raw barley

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1474 kJ (unknown operator: u'strong' kcal)

Carbohydrates 77.7 g

- Sugars 0.8 g

- Dietary fiber 15.6 g

Fat 1.2 g

Protein 9.9 g

Thiamine (vit. B1) 0.2 mg (17%)

Riboflavin (vit. B2) 0.1 mg (8%)

Niacin (vit. B3) 4.6 mg (31%)

Pantothenic acid (B5) 0.3 mg (6%)

Vitamin B6 0.3 mg (23%)

Folate (vit. B9) 23 μg (6%)

Vitamin C 0.0 mg (0%)

Calcium 29.0 mg (3%)

Iron 2.5 mg (19%)

Magnesium 79.0 mg (22%)

Phosphorus 221 mg (32%)

Potassium 280 mg (6%)

Zinc 2.1 mg (22%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Barley contains eight essential amino acids.[36][37] According to a recent study, eating whole grain barley can
regulate blood sugar (i.e. reduce blood glucose response to a meal) for up to 10 hours after consumption compared to
white or even whole-grain wheat, which has a similar glycemic index.[38] The effect was attributed to colonic
fermentation of indigestible carbohydrates. Barley can also be used as a coffee substitute.
Hulled barley (or covered barley) is eaten after removing the inedible, fibrous outer hull. Once removed, it is called
dehulled barley (or pot barley or scotch barley).[39] Considered a whole grain, dehulled barley still has its bran and
germ making it a nutritious and popular health food. Pearl barley (or pearled barley) is dehulled barley which has
been steam processed further to remove the bran.[39] It may be polished, a process known as "pearling". Dehulled or
pearl barley may be processed into a variety of barley products, including flour, flakes similar to oatmeal, and grits.
Barley-meal, a wholemeal barley flour which is lighter than wheatmeal but darker in colour, is used in porridge and
gruel in Scotland.[39] Barley-meal gruel is known as Sawiq in the Arab world.[40] With a long history of cultivation
in the Middle East, barley is used in a wide range of traditional Assyrian, Arabic, Israelite, Kurdish, Persian, and
Assyrian foodstuffs including kashkak, kashk and murri. Barley soup is traditionally eaten during Ramadan in Saudi
Arabia.[41] Cholent or Hamin (in Hebrew) is a traditional Jewish stew often eaten on the Sabbath, in a variety of
recipes by both Mizrachi and Ashkenazi Jews, with barley cited throughout the Hebrew Bible in multiple references.
In Eastern Europe, barley is also used in soups and stews. In Africa, where it is a traditional food plant, it has the
potential to improve nutrition, boost food security, foster rural development and support sustainable landcare.[42]
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The six row variety bere is cultivated in Orkney, Shetland, Caithness and the Western Isles in the Scottish Highlands
and islands. The grain is used to make beremeal, used locally in bread, biscuits, and the traditional beremeal
bannock.[43]

Like wheat and rye, barley contains gluten which makes it an unsuitable grain for consumption by those with celiac
disease.

Measurement
Barley grains were used for measurement in England, there being 3 or 4 barleycorns to the inch and 4 or 5 poppy
seeds to the barleycorn.[44] The statute definition of an inch was 3 barleycorns, although by the 19th century this had
been superseded by standard inch measures.[45] This unit still persists in the shoe sizes which are used in Britain and
the USA.[46]

The barleycorn was known as arpa in Turkish, and the feudal system in Ottoman Empire employed the term Arpalik,
or "barley-money", to refer to a second allowance made to officials to offset the costs of fodder for their horses.[47]

Ornamental
A new stabilized variegated variety of Hordeum vulgare, billed as Hordeum vulgare varigate, has been introduced
for cultivation as an ornamental and pot plant for pet cats to nibble on.[48]

Research
The chlorophyll binding a/b protein is missing in albostrains of barley, and they have been used to study plastid
development in plants. Researching white streaked strains, plant scientists have gained a greater understanding of
reporter gene expression in the production of chloroplast proteins.[49]

Cultural significance
In Islam, Muhammad prescribed barley (Talbina) for seven diseases.[50] It was also said to soothe and calm the
bowels. Avicenna in his 11th century work The Canon of Medicine wrote of the healing effects of barley water, soup
and broth for fevers.[51] Additionally, barley can be roasted and turned into roasted barley tea, a popular Asian drink.
In English folklore, The figure of John Barleycorn in the folksong of the same name is a personification of barley,
and of the alcoholic beverages made from it, beer and whisky. In the song, John Barleycorn is represented as
suffering attacks, death, and indignities that correspond to the various stages of barley cultivation, such as reaping
and malting. He may be related to older pagan gods such as Mímir or Kvasir.[52]
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Basil

Basil

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Lamiales
Family: Lamiaceae
Genus: Ocimum

Species: O. basilicum

Binomial name

Ocimum basilicum
L.

Basil, or Sweet Basil, is a common name for the culinary herb Ocimum basilicum (pronounced /ˈbæzɪl/ or, in the
US, /ˈbeːzɪl/), of the family Lamiaceae (mints), sometimes known as Saint Joseph's Wort in some English-speaking
countries.
Basil, originally from India, is best known as a culinary herb prominently featured in Italian cuisine, and also plays a
major role in the Northeast Asian cuisine of Taiwan and the Southeast Asian cuisines of Thailand, Vietnam,
Cambodia, and Laos. Depending on the species and cultivar, the leaves may taste somewhat like anise, with a strong,
pungent, often sweet smell.
There are many varieties of Ocimum basilicum, as well as several related species or species hybrids also called basil.
The type used in Italian food is typically called sweet basil, as opposed to Thai basil (O. basilicum var. thyrsiflora),
lemon basil (O. × citriodorum) and holy basil (Ocimum tenuiflorum), which are used in Asia. While most common
varieties of basil are treated as annuals, some are perennial in warm, tropical climates, including holy basil and a
cultivar known as 'African Blue'.
Basil is originally native to India and other tropical regions of Asia, having been cultivated there for more than 5,000
years.[1]
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Etymology
The word basil comes from the Greek βασιλεύς (basileus), meaning "king", as it is believed to have grown above
the spot where St. Constantine and his mother St. Helen discovered the Holy Cross. The Oxford English Dictionary
quotes speculations that basil may have been used in "some royal unguent, bath, or medicine". Basil is still
considered the "king of herbs" by many cookery authors.

Nomenclature and taxonomy
Most commercially available basils are cultivars of sweet basil. There are over 160 named cultivars available and
more new ones every year. There are also a number of species sold. Here are some basils commonly sold in the
USA. [1]

For a more complete list, see List of basil cultivars
• African blue basil (Ocimum basilicum X O. kilimandscharicum)
• Camphor basil, African basil (O. kilimandscharicum)
• Cinnamon basil (Ocimum basilicum 'Cinnamon')
• Dark opal basil (Ocimum basilicum 'Dark Opal')
• Globe basil, dwarf basil, French basil (Ocimum basilicum 'Minimum')
• Hoary basil (Ocimum americanum formerly known as O. canum)
• Holy Basil (Ocimum tenuiflorum, formerly known a O. sanctum)
• Spice Basil (a cultivar of Ocimum americanum, which is sometimes sold as Holy Basil)
• Lemon basil (Ocimum americanum)
• Lettuce leaf basil (Ocimum basilicum 'Crispum')
• Purple basil (Ocimum basilicum 'Purpurescens')
• Queen of Siam basil (Ocimum basilicum citriodorum)
• Rubin basil (Ocimum basilicum 'Rubin')

Similar species
• Ocimum gratissimum[2][3]

Culinary use

Dried basil leaves
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Basil, fresh

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  94 kJ (unknown operator: u'strong' kcal)

Carbohydrates 2.65 g

- Dietary fiber 1.6 g

Fat 0.64 g

Protein 3.15 g

Water 92.06 g

Vitamin A equiv. 264 μg (33%)

- beta-carotene 3142 μg (29%)

Thiamine (vit. B1) 0.034 mg (3%)

Riboflavin (vit. B2) 0.076 mg (6%)

Niacin (vit. B3) 0.902 mg (6%)

Pantothenic acid (B5) 0.209 mg (4%)

Vitamin B6 0.155 mg (12%)

Folate (vit. B9) 68 μg (17%)

Choline 11.4 mg (2%)

Vitamin C 18.0 mg (22%)

Vitamin E 0.80 mg (5%)

Vitamin K 414.8 μg (395%)

Calcium 177 mg (18%)

Iron 3.17 mg (24%)

Magnesium 64 mg (18%)

Manganese 1.148 mg (55%)

Phosphorus 56 mg (8%)

Potassium 295 mg (6%)

Sodium 4 mg (0%)

Zinc 0.81 mg (9%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Basil is commonly used fresh in cooked recipes. In general, it is added at the last moment, as cooking quickly
destroys the flavor. The fresh herb can be kept for a short time in plastic bags in the refrigerator, or for a longer
period in the freezer, after being blanched quickly in boiling water. The dried herb also loses most of its flavor, and
what little flavor remains tastes very different, with a weak coumarin flavor, like hay.
Basil is one of the main ingredients in pesto—a green Italian oil-and-herb sauce. Its other main ingredients are olive
oil, garlic, and pine nuts.
The most commonly used Mediterranean basil cultivars are "Genovese", "Purple Ruffles", "Mammoth", 
"Cinnamon", "Lemon", "Globe", and "African Blue". The Chinese also use fresh or dried basils in soups and other 
foods. In Taiwan, people add fresh basil leaves to thick soups (Chinese: 羹 湯; pinyin: gēngtāng). They also eat
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fried chicken with deep-fried basil leaves. Basil (most commonly Thai basil) is commonly steeped in cream or milk
to create an interesting flavor in ice cream or chocolates (such as truffles). The leaves are not the only part of basil
used in culinary applications, the flower buds have a more subtle flavor and they are edible.
Thai basil is also a condiment in the Vietnamese noodle soup, phở.

Basil seeds
When soaked in water, the seeds of several basil varieties become gelatinous, and are used in Asian drinks and
desserts such as falooda or sherbet. They are used for their medicinal properties in Ayurveda, the traditional
medicinal system of India and Siddha medicine, a traditional Tamil system of medicine. They are also used as drinks
in Southeast Asia.

Other basils
See List of basil cultivars

Several other basils, including some other Ocimum species, are grown in many regions of Asia. Most of the Asian
basils have a clove-like flavor that is, in general, stronger than the Mediterranean basils. The most notable is the holy
basil or tulsi, a revered home-grown plant in India and Nepal. In China, the local cultivar is called (Chinese: 九 層

塔; pinyin: jiǔ céng tǎ; literally "nine-level pagoda"), while the imported varieties are called (Chinese: 羅 勒;
pinyin: luó lè) or (Chinese: 巴 西 里; pinyin: bā xī lǐ), although [巴 西 里] often refers to a different
plant—parsley.
Lemon basil has a strong lemony smell and flavor very different from those of other varieties because it contains a
chemical called citral. It is widely used in Indonesia, where it is called kemangi and served raw, together with raw
cabbage, green beans, and cucumber, as an accompaniment to fried fish or duck. Its flowers, when broken up, are a
zesty salad condiment.

Chemical components
The various basils have such different scents because the herb has a number of different essential oils that come
together in different proportions for various breeds. The strong clove scent of sweet basil is derived from eugenol,
the same chemical as actual cloves. The citrus scent of lemon basil and lime basil reflects their higher portion of
citral, which causes this effect in several plants including lemon mint, and of limonene, which gives actual lemon
peel its scent. African blue basil has a strong camphor smell because it contains camphor and camphene in higher
proportions. Licorice basil contains anethole, the same chemical that makes anise smell like licorice, and in fact is
sometimes called "anise basil."
Other chemicals that help to produce the distinctive scents of many basils, depending on their proportion in each
specific breed, include:
• citronellol (scented geraniums, roses, and citronella)
• linalool[4] (a flowery scent also in coriander)
• myrcene (bay leaf, myrcia)
• pinene (which is, as the name implies, the chemical that gives pine oil its scent)
•• ocimene
•• terpineol
•• linalyl acetate
•• fenchyl acetate
•• trans-ocimene
•• 1,8-cineole
•• camphor octanane
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•• methyl eugenol
•• eugenol
•• beta-caryophyllene
Based on chemical content, basils can be divided into four groups:
1. French; Ocimum basilicum, contains lower amounts of phenols
2.2. exotic; contains methyl chavicol (40-80%)
3. methyl cinnamate - ether 90%
4.4. eugenol
Basil and oregano contain large amounts of (E)-beta-caryophyllene (BCP), which might have a use in treating
inflammatory bowel diseases and arthritis. BCP is the only product identified in nature that activates CB2
selectively; it interacts with one of two cannabinoid receptors (CB2), blocking chemical signals that lead to
inflammation, without triggering cannabis's mood-altering effects.[5]

Aroma profiles
• 1,8-cineole[6][7]

• Bergamotene[8]

• Eugenol[8][6]

• Linalool[6][8]

• Methyl chavicol[8][7]

• Methyl cinnamate[8][9]

• Methyl eugenol[10][6]

• Phenylpropanoids[6]

• trans-β-Ocimene[6]

Cultivation

Timelapse of growing basil

Basil growing in the sun

Most culinary and ornamental basils are cultivars of the species
Ocimum basilicum, but other species are also grown and there are
many hybrids between species. Traditionally a green plant, some
varieties, such as 'Purple Delight' have leaves that appear purple.
[11]

Basil grows between 30–130 cm tall, with opposite, light green,
silky leaves 3–11 cm long and 1–6 cm broad. The flowers are
small, white in color and arranged in a terminal spike. Unusual
among Lamiaceae, the four stamens and the pistil are not pushed
under the upper lip of the corolla, but lie over the inferior lip. After
entomophilous pollination, the corolla falls off and four round
achenes develop inside the bilabiate calyx.

Basil is very sensitive to cold, with best growth in hot, dry
conditions. It behaves as an annual if there is any chance of a frost.
In Northern Europe, Canada, the northern states of the U.S., and
the South Island of New Zealand it will grow best if sown under
glass in a peat pot, then planted out in late spring/early summer
(when there is little chance of a frost).[12] Additionally, it may be
sown in soil once chance of frost is past. It fares best in a
well-drained sunny spot.
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Basil sprout at an early stage

Although basil grows best outdoors, it can be grown indoors in a
pot and, like most herbs, will do best on an equator-facing
windowsill. It should be kept away from extremely cold drafts,
and grows best in strong sunlight, therefore a greenhouse or row
cover is ideal if available. They can, however, be grown even in a
basement, under fluorescent lights.

If its leaves have wilted from lack of water, it will recover if
watered thoroughly and placed in a sunny location. Yellow leaves
towards the bottom of the plant are an indication that the plant has
been stressed; usually this means that it needs less water, or less or
more fertilizer.
In sunnier climates such as Southern Europe, the southern states of
the U.S., the North Island of New Zealand, and Australia, basil
will thrive when planted outside. It also thrives over the
summertime in the central and northern United States, but dies out
when temperatures reach freezing point. It will grow back the next
year if allowed to go to seed. It will need regular watering, but not
as much attention as is needed in other climates.
Basil can also be propagated very reliably from cuttings in exactly the same manner as 'Busy Lizzie' (Impatiens),
with the stems of short cuttings suspended for two weeks or so in water until roots develop.

Once a stem produces flowers, foliage production stops on that stem, the stem becomes woody, and essential oil
production declines. To prevent this, a basil-grower may pinch off any flower stems before they are fully mature.
Because only the blooming stem is so affected, some stems can be pinched for leaf production, while others are left
to bloom for decoration or seeds.
Once the plant is allowed to flower, it may produce seed pods containing small black seeds, which can be saved and
planted the following year. Picking the leaves off the plant helps "promote growth", largely because the plant
responds by converting pairs of leaflets next to the topmost leaves into new stems.

Companion planting
In double-blinded taste tests, basil has been found to not affect significantly the taste of tomatoes when planted
adjacent to them.[13]

Diseases
Basil suffers from several plant pathogens that can ruin the crop and reduce yield. Fusarium wilt is a soil-borne
fungal disease that will quickly kill younger basil plants. Seedlings may also be killed by Pythium damping off.
A common foliar disease of basil is gray mold caused by Botrytis cinerea; it can also cause infections post-harvest
and is capable of killing the entire plant. Black spot can also be seen on basil foliage and is caused by the fungi
genus Colletotrichum.
More recently, downy mildew of basil caused by Peronospora belbahrii has been a huge problem for both
commercial producers and home growers. The disease was first reported in Italy in 2004,[14] was reported in the U.S.
in 2007 and 2008[15][16] and has been steadily increasing in prevalence, distribution, and economic importance since
then.
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Potential health effects
Recently, there has been much research into the health benefits conferred by the essential oils found in basil.
Scientific studies in vitro have established that compounds in basil oil have potent antioxidant, antiviral, and
antimicrobial properties, and potential for use in treating cancer.[17][18][19][20] In addition, basil has been shown to
decrease the occurrence of platelet aggregation and experimental thrombus in mice.[21] It is traditionally used for
supplementary treatment of stress, asthma and diabetes in India.[22] In Siddha medicine, it is used for treating
pimples on the face, but noted that intake of the seeds in large quantities is harmful for the brain.
Basil, like other aromatic plants such as fennel and tarragon, contains estragole, a known carcinogen and teratogen in
rats and mice. While human effects are currently unstudied, extrapolation using body weight from the rodent
experiments indicates that 100–1000 times the normal anticipated exposure still probably produces a minimal cancer
risk.[23]

Cultural aspects

Female of Xylocopa pubescens foraging on basil

There are many rituals and beliefs associated with basil.
The French sometimes call basil "l'herbe royale", while
in Welsh it has the synonymous name "brenhinllys".
Jewish folklore suggests it adds strength while fasting. In
Portugal, dwarf bush basil is traditionally presented in a
pot, together with a poem and a pom-pon, to a sweetheart,
on the religious holidays of Saint John and Saint
Anthony. However, basil represented hatred in ancient
Greece, and European lore sometimes claims that basil is
a symbol of Satan. African legend claims that basil
protects against scorpions, while the English botanist
Culpeper cites one "Hilarius, a French physician" as
affirming it as common knowledge that smelling basil too
much would breed scorpions in the brain.

Holy basil, also called tulsi, is highly revered in
Hinduism and also has religious significance in the Greek Orthodox Church, where it is used to prepare holy water.
It is said to have been found around Christ's tomb after his resurrection.{said by who?} The Bulgarian Orthodox
Church, Serbian Orthodox Church, Macedonian Orthodox Church and Romanian Orthodox Church use basil
(Bulgarian and Macedonian: босилек; Romanian: busuioc, Serbian: босиљак) to prepare holy water and pots of basil
are often placed below church altars.

In Europe, basil is placed in the hands of the dead to ensure a safe journey. In India, they place it in the mouth of the
dying to ensure they reach God. The ancient Egyptians and ancient Greeks believed it would open the gates of
heaven for a person passing on.
In Boccaccio's Decameron a memorably morbid tale (novella V) tells of Lisabetta, whose brothers slay her lover. He
appears to her in a dream and shows her where he is buried. She secretly disinters the head, and sets it in a pot of
basil, which she waters with her daily tears. The pot being taken from her by her brothers, she dies of her grief not
long after. Boccaccio's tale is the source of John Keats' poem Isabella or The Pot of Basil - which in turn inspired the
paintings Isabella (Millais painting) and Isabella and the Pot of Basil. A similar story is told of the Longobard queen,
Rosalind.
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Toxicity studies
A study of the essential oil showed antifungal and insect-repelling properties.[24] A similar study reported in 2009
has confirmed that extracts from the plant are very toxic to mosquitos.[25] However, the plant is not toxic to rats.[2]

Nevertheless, further scientific researches should be warranted, since there are no equivalent reports of its use against
humans.

List of the cultivars and their nomenclature
•• African blue
•• Dark opal
• Genovese [25][26]

• Genovese Gigante [10]
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Brown basmati rice

Basmati (Hindi: बासमती, Bengali: বাসমতী, Tamil:
பாஸ்மதி Kannada: ಭಾಸ್ಮತಿ,Oriya: ବାସୁମତୀ, Urdu:

Telugu: బాస్మతి) is a variety of long grain ,باسمتی
rice grown in India, Bangladesh and Pakistan, notable
for its fragrance and delicate, nuanced flavour. Its name
means "the fragrant one" in Sanskrit, but it can also
mean "the soft rice". India is the largest cultivator,
consumer and exporter of this rice; it is primarily
grown through paddy field farming in the Punjab
region.
The grains of basmati rice are longer than most other
types of rice. Cooked grains of Basmati rice are
characteristically free flowing rather than sticky, as
with most long-grain rice. Cooked basmati rice can be uniquely identified by its fragrance. In addition to normal
(white) Basmati rice, brown basmati is available, although uncommon.

Basmati rice sells at a higher price than other varieties, and basmati is often adulterated with inferior types and sold
with the basmati name and price.

Flavour
Basmati rice has a typical pandan-like (Pandanus fascicularis leaf) flavour caused by the aroma compound
2-acetyl-1-pyrroline.[1] Basmati rice is often used for cooking Biryani, Pilao and sometimes Kheer.

Varieties and hybrids
There are several varieties of basmati rice. Traditional types include Basmati-370, Basmati-385 and
Basmati-Ranbirsinghpura (R.S.Pura).
Scientists at Indian Agricultural Research Institute, Delhi genetically modified basmati to produce a hybrid
semi-dwarf plant which had most of the good features of traditional basmati (grain elongation, fragrance, alkali
content). This hybrid was called Pusa Basmati-1 (PB1; also called 'Todal', because the flower has awns); crop yield
is up to twice as high as traditional varieties. Fragrant rices that are derived from basmati stock but are not true
basmati varieties include PB2 (also called sugandh-2), PB3 and RH-10.

List of approved varieties
Punjab, Kernel Basmati Dehradun, Safidon, Haryana, Super basmati, Kasturi (Baran, Rajasthan), Basmati 198,
basmati 217, basmati 370, basmati 385, basmati 386, Bihar, Kasturi, Mahi Suganda, Pusa, Ranbir, Taraori.[2] Some
non-traditional aromatic crosses with basmati characteristics are marketed under a Sugandh designation.[3][4]

Adulteration
Difficulty in differentiating genuine basmati from other types of rice and the significant price difference between 
them has led fraudulent traders to adulterate basmati rice with crossbred Basmati varieties and long-grain 
non-Basmati varieties. In Britain the Food Standards Agency found in 2005 that about half of all basmati rice sold 
was adulterated with inferior long-grain rice, prompting rice importers to sign up to a code of practice[5]. A 2010 UK 
test on rice supplied by wholesalers, who should have the expertise to distinguish adulterated food, found four out of
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15 samples had cheaper rice mixed with basmati, and one had no basmati at all[6]. A PCR-based assay similar to
DNA fingerprinting in humans allows adulterated and non-basmati strains to be detected, with a detection limit from
1% adulteration upwards with an error rate of ±1.5%. Exporters of basmati rice use 'purity certificates' based on
DNA tests for their basmati rice consignments. See Protocol [7] and [8]. Based on this protocol, which was
developed at the Centre for DNA Fingerprinting and Diagnostics, Labindia, an Indian company has released kits to
detect basmati adulteration.[9]

Patent battle
In September 1997 Texas, USA company RiceTec was granted U.S. Patent No. 5,663,484 on "basmati rice lines and
grains." The patent secures lines of basmati and basmati-like rice and ways of analyzing that rice. RiceTec, owned by
Prince Hans-Adam of Liechtenstein, faced international outrage over allegations of biopiracy. It had also caused a
brief diplomatic crisis between India and United States with India threatening to take the matter to WTO as a
violation of TRIPS which could have resulted in a major embarrassment for the United States.[10] Both voluntarily
and due to review decisions by the United States Patent and Trademark Office, RiceTec lost or withdrew most of the
claims of the patent, including, most importantly, the right to call their rice lines "basmati."[11] A more limited
varietal patent was granted to RiceTec in 2001 on claims dealing with three strains of the rice developed by the
company.[12]

Glycemic index
According to the Canadian Diabetes Association, basmati rice has a "medium" glycemic index (between 56 and 69),
thus making it more suitable for diabetics as compared to certain other grains and products made from white
flour.[13]

Footnotes
[1] S. Wongpornchai, T. Sriseadka, S. Choonvisase (2003). "Identification and quantitation of the rice aroma compound, 2-acetyl-1-pyrroline, in

bread flowers (Vallaris glabra Ktze)". J. Agric. Food. Chem. 51 (2): 457–462. doi:10.1021/jf025856x. PMID 12517110.
[2] foodstandards.gov.uk (http:/ / www. foodstandards. gov. uk/ multimedia/ pdfs/ fsis4704basmati. pdf)
[3] `Sugandh' set to take on Thai Jasmine rice (http:/ / www. blonnet. com/ 2003/ 10/ 13/ stories/ 2003101300380700. htm). The Hindu. Monday,

October 13, 2003.
[4] Two new aromatic rice for North-western plains (http:/ / www. hindu. com/ seta/ 2003/ 10/ 02/ stories/ 2003100200270300. htm). The Hindu.

Thursday, October 2, 2003.
[5] (http:/ / www. foodnavigator. com/ Legislation/ Contamination-concerns-force-new-Basmati-regulations)
[6] This is Leicestershire: Probe finds fake basmati (http:/ / www. thisisleicestershire. co. uk/ Probe-finds-fake-basmati/ story-12091373-detail/

story. html)
[7] http:/ / www3. interscience. wiley. com/ cgi-bin/ abstract/ 114280458/ ABSTRACT
[8] http:/ / pubs. acs. org/ cgi-bin/ abstract. cgi/ jafcau/ 2007/ 55/ i20/ abs/ jf0714517. html
[9] Basmati Testing - Basmati Verifiler Kit (http:/ / www. labindia. com/ basmati-testing/ basmati-testing. php). Labindia.
[10] Basmati Case Study (http:/ / www. american. edu/ ted/ basmati. htm)
[11] "Bid for patent for basmati rice hits a hurdle" (http:/ / www. hindu. com/ 2006/ 11/ 05/ stories/ 2006110503701000. htm), The Hindu,

November 5, 2006
[12] "India-U.S. Fight on Basmati Rice Is Mostly Settled" (http:/ / www. nytimes. com/ 2001/ 08/ 25/ business/

india-us-fight-on-basmati-rice-is-mostly-settled. html?pagewanted=all), The New York Times, August 25, 2001
[13] Canadian Diabetes Associate - The Glycemic Index (http:/ / www. diabetes. ca/ files/ GlycemicIndex_08. pdf)
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Bay leaf

Laurus nobilis, known as bay leaf, from William Woodville, Medical Botany, 1793.

Scientific classification

Kingdom: Plantae
(unranked): Magnoliophyta
(unranked): Magnoliopsida
Order: Laurales
Family: Lauraceae
Genus: Laurus

Species: L. nobilis

Binomial name

Laurus nobilis

Bay leaf (plural bay leaves) refers to the aromatic leaf of the bay laurel (Laurus nobilis, Lauraceae). Fresh or dried
bay leaves are used in cooking for their distinctive flavor and fragrance. The leaves are often used to flavor soups,
stews, braises and pâtés in Mediterranean cuisine. The fresh leaves are very mild and do not develop their full flavor
until several weeks after picking and drying.[1]

Taxonomy
The term "bay leaf" is used to refer to several other plants besides the leaves of L. nobilis. These include:
• California bay leaf – the leaf of the California bay tree (Umbellularia californica), also known as California

laurel, Oregon myrtle, and pepperwood, is similar to the Mediterranean bay, but has a stronger flavor.
• Indian bay leaf (also tej pat, tejpat, tejpata तेजपत्ता or Tamalpatra तमालपत्र or Biryani aaku or Bagaara aaku or Palav

aaku in Telugu or Punnai ilai in Tamil or Daalchini ದಾಲ್ಚೀನಿ in Kannada)
• Indonesian bay leaf or Indonesian laurel (salam leaf) – the leaf of Syzygium polyanthum is not commonly found

outside of Indonesia; this herb is applied to meat and, less often vegetables. Like Indian bay leaf, it is also
inaccurately named because the plant is actually a member of the Myrtaceae family.[2]
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• In appearance, the leaf of the Cinnamomum tejpata (malabathrum) tree is similar to the other bay leaves, but is
culinarily quite different, having a fragrance and taste similar to cinnamon (cassia) bark, but milder. In culinary
terms, it is misleading to call it bay leaf because it is of a genus other than that of the bay laurel tree, it does not
taste the same as the bay laurel leaf, and cannot be used in cooking as a substitute for the bay laurel leaf.

History
The bay laurel tree has been cultivated since the beginning of recorded history;[3] it originated in Asia Minor, and
spread to the Mediterranean and other countries with suitable climates. Bay leaf is not grown in northern regions, as
the plants do not thrive in cold climates. Turkey is one of the main exporters of bay leaves, although they are also
grown in areas of Albania, France, Belgium, Italy, Russia, Colombia, Central America, North America, and India.[1]

The laurel tree from which the bay leaf comes was very important both symbolically and literally in both Greece and
Rome. The laurel can be found as a central component found in many ancient mythologies that glorify the tree as a
symbol of honor.[4] Bay leaves are one of the most widely used culinary herbs in Europe and North America. In the
Elizabethan era, some people believed pinning bay leaves to one's pillow on the eve of Saint Valentine's Day would
permit one to see one's future spouse in a dream.

Taste and aroma
If eaten whole, bay leaves are pungent and have a sharp, bitter taste. As with many spices and flavorings, the
fragrance of the bay leaf is more noticeable than its taste. When dried, the fragrance is herbal, slightly floral, and
somewhat similar to oregano and thyme. Myrcene, which is a component of many essential oils used in perfumery,
can be extracted from the bay leaf. Bay leaves also contain the essential oil eugenol.[4]

Uses
Bay leaves are a fixture in the cooking of many European cuisines (particularly those of the Mediterranean), as well
as in North America. They are used in soups, stews, meat, seafood and vegetable dishes. The leaves also flavor many
classic French dishes. The leaves are most often used whole (sometimes in a bouquet garni) and removed before
serving (they can be abrasive in the digestive tract). In Indian (Sanskrit name Tamaalpatra, Hindi Tejpatta) and
Pakistani cuisine, bay leaves are often used in biryani and other rich spicy dishes - although not as an everyday
ingredient in home cuisine - and as an ingredient in garam masala.
Bay leaves can also be crushed or ground before cooking. Crushed bay leaves impart more of their desired fragrance
than whole leaves, but are more difficult to remove, and thus they are often used in a muslin bag or tea infuser.
Ground bay laurel may be substituted for whole leaves, and does not need to be removed, but it is much stronger due
to the increased surface area and in some dishes the texture may not be desirable.
Bay leaves can also be scattered in a pantry to repel meal moths,[5] flies, roaches, and silverfish.

Medicinal value
In the Middle Ages, bay leaves were believed to induce abortions and to have many magical qualities. They were 
once used to keep moths away, owing to the leaf's lauric acid content that gives it insecticidal properties. Bay leaves 
have many properties that make them useful for treating high blood sugar, migraine headaches, bacterial and fungal 
infections, and gastric ulcers. Bay leaves and berries have been used for their astringent, carminative, diaphoretic, 
digestive, diuretic, emetic and stomachic properties. Bay oil, or oil of bays (oleum lauri) is used in liniments for 
bruises and sprains. Bay leaf has been used as an herbal remedy for headaches. It contains compounds, called 
parthenolides, which have proven useful in the treatment of migraines. Bay leaf has also been shown to help the 
body process insulin more efficiently, which leads to lower blood sugar levels. It has also been used to reduce the 
effects of stomach ulcers. Bay leaf contains eugenol, which has anti-inflammatory and antioxidant properties. Bay

http://en.wikipedia.org/w/index.php?title=Malabathrum
http://en.wikipedia.org/w/index.php?title=France
http://en.wikipedia.org/w/index.php?title=Belgium
http://en.wikipedia.org/w/index.php?title=Italy
http://en.wikipedia.org/w/index.php?title=Russia
http://en.wikipedia.org/w/index.php?title=Colombia
http://en.wikipedia.org/w/index.php?title=Central_America
http://en.wikipedia.org/w/index.php?title=North_America
http://en.wikipedia.org/w/index.php?title=India
http://en.wikipedia.org/w/index.php?title=Valentine%27s_Day
http://en.wikipedia.org/w/index.php?title=Myrcene
http://en.wikipedia.org/w/index.php?title=Essential_oil
http://en.wikipedia.org/w/index.php?title=Eugenol
http://en.wikipedia.org/w/index.php?title=Bouquet_garni
http://en.wikipedia.org/w/index.php?title=Sanskrit
http://en.wikipedia.org/w/index.php?title=Biryani
http://en.wikipedia.org/w/index.php?title=Garam_masala
http://en.wikipedia.org/w/index.php?title=Pantry
http://en.wikipedia.org/w/index.php?title=Meal_moth
http://en.wikipedia.org/w/index.php?title=Middle_Ages
http://en.wikipedia.org/w/index.php?title=Abortions
http://en.wikipedia.org/w/index.php?title=Magical
http://en.wikipedia.org/w/index.php?title=Lauric_acid
http://en.wikipedia.org/w/index.php?title=Insecticide
http://en.wikipedia.org/w/index.php?title=Pathogenic_bacteria
http://en.wikipedia.org/w/index.php?title=Fungal_infection_in_animals
http://en.wikipedia.org/w/index.php?title=Fungal_infection_in_animals
http://en.wikipedia.org/w/index.php?title=Gastric_ulcers
http://en.wikipedia.org/w/index.php?title=Astringent
http://en.wikipedia.org/w/index.php?title=Carminative
http://en.wikipedia.org/w/index.php?title=Diaphoretic
http://en.wikipedia.org/w/index.php?title=Digestive
http://en.wikipedia.org/w/index.php?title=Diuretic
http://en.wikipedia.org/w/index.php?title=Emetic
http://en.wikipedia.org/w/index.php?title=Stomachic
http://en.wikipedia.org/w/index.php?title=Liniments
http://en.wikipedia.org/w/index.php?title=Parthenolide
http://en.wikipedia.org/w/index.php?title=Insulin
http://en.wikipedia.org/w/index.php?title=Eugenol


Bay leaf 140

leaf is also an antifungal and antibacterial, and has also been used to treat rheumatism, amenorrhea, and colic.

Safety
Some members of the laurel family, as well as the unrelated, but visually similar mountain laurel and cherry laurel,
have leaves that are poisonous to humans and livestock. While these plants are not sold anywhere for culinary use,
their visual similarity to bay leaves has led to the oft-repeated belief bay leaves should be removed from food after
cooking because they are poisonous. This is not true - bay leaves may be eaten without toxic effect. However, they
remain very stiff even after thorough cooking, and if swallowed whole or in large pieces, they may pose a risk of
scratching the digestive tract or even causing choking. Thus, most recipes that use bay leaves will recommend their
removal after the cooking process has finished.[6]

Cultivation
Gardeners in frost-free or light frost areas will find that bay laurel seedlings planted in the ground easily grow into
large trees, 38 feet (unknown operator: u'strong' m) and taller; but when kept pruned, it can thrive as a small bush.
Bay laurel can also be grown in containers, the size of which limits the ultimate size of the trees. New plants are
often started via layering, or from cuttings, since growing from seed can be difficult.
Bay trees are difficult to start from seed, due in part to the seed's low germination rate, and long germination period.
Fresh seeds with the pericarp removed typically have a 40% germination rate, while dried seeds and/or seeds with an
intact pericarp have yet lower germination rates. In addition, the seed germination period can be 50 days or more,
which increases the risk of the seeds rotting before they germinate. Treating the seeds with gibberellic acid can be
useful in increasing seed germination, as is careful monitoring of moisture levels in the rooting medium.[7]

Gallery

Bay leaf Leaves and flower buds Bay leaves Laurus nobilis bush

A closeup of several Laurus
nobilis leaves

Dried bay leaves in a bowl
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Black cardamom

Black cardamom

Black cardamom fruit as used as spice

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Monocots
(unranked): Commelinids
Order: Zingiberales
Family: Zingiberaceae
Genus: Amomum

Species: A. subulatum, A. costatum

Binomial name

Amomum subulatum, Amomum costatum
(A. subulatum) Roxb. (A. costatum) Benth. & Hook.f.

Black cardamom, also known as hill cardamom,[1] Bengal cardamom,[1] greater cardamom,[1] Indian
cardamom,[1] Nepal cardamom,[1] winged cardamom,[1] or brown cardamom, comes from either of two species
in the family Zingiberaceae. Its seed pods have a strong camphor-like flavor, with a smoky character derived from
the method of drying.

Characteristics
The pods are used as a spice, in a similar manner to the green Indian cardamom pods, but those have a different
flavor. Unlike green cardamom, this spice is rarely used in sweet dishes. Its smoky flavor and aroma derive from
traditional methods of drying over open flames.

Species
There are at least two distinct species of black cardamom: Amomum subulatum (also known as Nepal cardamom)
and Amomum costatum. The pods of A. subulatum, used primarily in the cuisines of India and certain regional
cuisines of Pakistan, are the smaller of the two, while the larger pods of A. costatum (Chinese: wiktionary:草 果;
pinyin: cǎoguǒ; Vietnamese: thảo quả) are used in Chinese cuisine, particularly that of Sichuan; and Vietnamese
cuisine.
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Culinary uses

A commercial pack of black cardamom

Black cardamom pods can be used in soups, chowders, casseroles,
and marinades for smoky flavor, much in the way bacon is used.

In India and Pakistan

In India and Pakistan, black cardamom seeds are often an
important component of the Indo-Pakistani spice mixture garam
masala. Black cardamom is also commonly used in savory dal and
rice dishes. It is an ingredient in traditional spiced tea (chai).

In China

In China, the pods are used for long-braised meat dishes,
particularly in the cuisine of the central-western province of
Sichuan.

In Vietnam

The pods are also often used in Vietnam, where they are called
thảo quả and used as an ingredient in the broth for the noodle soup
called phở.

Attention
Black cardamom is often erroneously[2] described as an inferior substitute for green cardamom by those who are
unfamiliar with the spice. Although the flavor differs from the smaller green cardamom, black cardamom is
sometimes used by large-scale commercial bakers because of its cheapness.

Distribution
The largest producer of the black cardamom is Nepal followed by India and Bhutan.

Medicinal uses
In Chinese medicine, tsao-ko is used to treat stomach disorders and malaria.[3]

Warning
Packages warn not to eat the product uncooked or as a snack food.[4]
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Black pepper

Black pepper

Pepper plant with immature peppercorns

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Magnoliids
Order: Piperales
Family: Piperaceae
Genus: Piper

Species: P. nigrum

Binomial name

Piper nigrum
L.[1]

Black pepper (Piper nigrum) is a flowering vine in the family Piperaceae, cultivated for its fruit, which is usually
dried and used as a spice and seasoning. The fruit, known as a peppercorn when dried, is approximately 5
millimetres (unknown operator: u'strong' in) in diameter, dark red when fully mature, and, like all drupes,
contains a single seed. Peppercorns, and the powdered pepper derived from grinding them, may be described simply
as pepper, or more precisely as black pepper (cooked and dried unripe fruit), green pepper (dried unripe fruit) and
white pepper (dried ripe seeds).
Black pepper is native to India and is extensively cultivated there and elsewhere in tropical regions. Currently
Vietnam is the world's largest producer and exporter of pepper, producing 34% of the world's Piper nigrum crop as
of 2008.
Dried ground pepper has been used since antiquity for both its flavour and as a medicine. Black pepper is the world's
most traded spice. It is one of the most common spices added to European cuisine and its descendants. The spiciness
of black pepper is due to the chemical piperine. It is ubiquitous in the industrialized world, often paired with table
salt.
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Etymology
The word "pepper" is ultimately derived from the Tamil/Malayalam word for long pepper, pippali.[2][3][4] Black
pepper is marica. Ancient Greek and Latin turned pippali into the Latin piper which was used by the Romans to
refer both to black pepper and long pepper, as the Romans erroneously believed that both of these spices were
derived from the same plant. The English word for pepper is derived from the Old English pipor. The Latin word is
also the source of Italian pepe, Dutch peper, German Pfeffer, French poivre, and other similar forms. In the 16th
century, pepper started referring to the unrelated New World chile pepper as well. "Pepper" was used in a figurative
sense to mean "spirit" or "energy" at least as far back as the 1840s; in the early 20th century, this was shortened to
pep.[5]

Varieties

Black and white peppercorns

Black pepper

Roughly mashed black peppercorns

Black pepper is produced from the still-green unripe drupes of the
pepper plant. The drupes are cooked briefly in hot water, both to clean
them and to prepare them for drying. The heat ruptures cell walls in the
pepper, speeding the work of browning enzymes during drying. The
drupes are dried in the sun or by machine for several days, during
which the pepper around the seed shrinks and darkens into a thin,
wrinkled black layer. Once dried, the spice is called black peppercorn.
On some estates, the berries are separated from the stem by hand and
then sun dried without the boiling process.

Once the peppercorns are dried, pepper spirit & oil can be extracted
from the berries by crushing them. Pepper spirit is used in famous beverages like Coca-Cola and many medicinal and
beauty products. Pepper oil is also used as an ayurvedic massage oil and used in certain beauty and herbal
treatments.
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White pepper

White pepper grains

White pepper consists of the seed of the pepper plant alone, with the
darker coloured skin of the pepper fruit removed. This is usually
accomplished by a process known as retting, where fully ripe red
pepper berries are soaked in water for about a week, during which the
flesh of the pepper softens and decomposes. Rubbing then removes
what remains of the fruit, and the naked seed is dried. Sometimes
alternative processes are used for removing the outer pepper from the
seed, including removing the outer layer through mechanical, chemical
or biological methods.[6]

Ground white pepper is sometimes used in Chinese cooking or in
dishes like salad, light-coloured sauces or mashed potatoes, where black pepper would visibly stand out. White
pepper has a slightly different flavour from black pepper due to the lack of certain compounds which are present in
the outer fruit layer of the drupe but are not found in the seed.

Black, green, pink (Schinus terebinthifolius), and
white peppercorns

Green pepper

Green pepper, like black, is made from the unripe drupes. Dried green
peppercorns are treated in a way that retains the green color, such as
treatment with sulfur dioxide, canning or freeze-drying. Pickled
peppercorns, also green, are unripe drupes preserved in brine or
vinegar. Fresh, unpreserved green pepper drupes, largely unknown in
the West, are used in some Asian cuisines, particularly Thai cuisine.[7]

Their flavour has been described as piquant and fresh, with a bright
aroma.[8] They decay quickly if not dried or preserved.

Ground black pepper and a plastic pepper shaker

Orange pepper and red pepper

Orange pepper or red pepper usually consists of ripe red pepper drupes
preserved in brine and vinegar. Ripe red peppercorns can also be dried
using the same colour-preserving techniques used to produce green
pepper.[9]

Pink pepper and other plants used as pepper

Pink pepper from Piper nigrum is distinct from the more-common
dried "pink peppercorns", which are actually the fruits of a plant from a

different family, the Peruvian pepper tree, Schinus molle, or its relative the Brazilian pepper tree, Schinus
terebinthifolius.

The bark of Drimys winteri (Canelo or Winter's Bark) is used as a substitute for pepper in cold and temperate regions
of Chile and Argentina where it is easily available.
In New Zealand the seeds of Kawakawa (Macropiper excelsum), a relative of black pepper, are sometimes used as
pepper and the leaves of Pseudowintera colorata (Mountain horopito) are another replacement for pepper.
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Region of origin
Peppercorns are often categorised under a label describing their region or port of origin. Two well-known types
come from India's Malabar Coast: Malabar pepper and Tellicherry pepper. Tellicherry is a higher-grade pepper,
made from the largest, ripest 10% of fruits from Malabar plants grown on Mount Tellicherry.[10] Sarawak pepper is
produced in the Malaysian portion of Borneo.
Lampung pepper is from Indonesia's island of Sumatra. White Muntok pepper is another Indonesian product.
Vietnam pepper comes in white and black pepper and is from Ba Ria - Vung Tau, Chu Se and Binh Phuoc.[11]

Plant

Piper nigrum from an 1832 print

Pepper vine, Tiruvannamalai, TamilNadu, India

The pepper plant is a perennial woody vine growing up to 4 metres
(unknown operator: u'strong' ft) in height on supporting trees, poles,
or trellises. It is a spreading vine, rooting readily where trailing stems
touch the ground. The leaves are alternate, entire, 5 to 10cm long and 3
to 6 cm across. The flowers are small, produced on pendulous spikes 4
to 8cm long at the leaf nodes, the spikes lengthening up to 7 to 15cm as
the fruit matures.[12] The fruit of the black pepper is called a drupe and
when dried it is a peppercorn.
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Piper nigrum on tree support in Goa, India.

Black pepper is grown in soil that is neither too dry nor susceptible to
flooding, moist, well-drained and rich in organic matter (the vines do
not do too well over an altitude of 3000 ft above sea level). The plants
are propagated by cuttings about 40 to 50 centimetres long, tied up to
neighbouring trees or climbing frames at distances of about two metres
apart; trees with rough bark are favoured over those with smooth bark,
as the pepper plants climb rough bark more readily. Competing plants
are cleared away, leaving only sufficient trees to provide shade and
permit free ventilation. The roots are covered in leaf mulch and
manure, and the shoots are trimmed twice a year. On dry soils the
young plants require watering every other day during the dry season
for the first three years. The plants bear fruit from the fourth or fifth year, and typically continue to bear fruit for
seven years. The cuttings are usually cultivars, selected both for yield and quality of fruit.

A single stem will bear 20 to 30 fruiting spikes. The harvest begins as soon as one or two fruits at the base of the
spikes begin to turn red, and before the fruit is fully mature, and still hard; if allowed to ripen completely , the fruit
lose pungency, and ultimately fall off and are lost. The spikes are collected and spread out to dry in the sun, then the
peppercorns are stripped off the spikes.[12]

Black pepper is native to India.[13][14] Within the genus Piper, it is most closely related to other Asian species such
as Piper caninum.[14]

History

Pepper in Kerala, India

Pepper before ripening

Pepper has been used as a spice in India since prehistoric times. Pepper
is native to India and has been known to Indian cooking since at least
2000 BCE.[15] J. Innes Miller notes that while pepper was grown in
southern Thailand and in Malaysia, its most important source was
India, particularly the Malabar Coast, in what is now the state of
Kerala.[16] Peppercorns were a much-prized trade good, often referred
to as "black gold" and used as a form of commodity money. The term
"peppercorn rent" still exists today.

The ancient history of black pepper is often interlinked with (and
confused with) that of long pepper, the dried fruit of closely related
Piper longum. The Romans knew of both and often referred to either as
just "piper". In fact, it was not until the discovery of the New World
and of chile peppers that the popularity of long pepper entirely
declined. Chile peppers, some of which when dried are similar in shape
and taste to long pepper, were easier to grow in a variety of locations
more convenient to Europe.

After the Middle Ages, virtually all of the black pepper found in
Europe, the Middle East, and North Africa was from India's Malabar
region. By the 16th century, due to the Portuguese influence, pepper
was also being grown in Java, Sunda, Sumatra, Madagascar, Malaysia,
and elsewhere in Southeast Asia, but these areas traded mainly with
China, or used the pepper locally.[17] Ports in the Malabar area also served as a stop-off point for much of the trade
in other spices from farther east in the Indian Ocean.
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Peppercorn close-up

Black pepper, along with other spices from India and lands farther east,
changed the course of world history. It was in some part the
preciousness of these spices that led to the Portuguese efforts to find a
sea route to India during the age of discovery and consequently to the
Portuguese colonial occupation of that country, as well as the European
discovery and colonisation of the Americas.[18]

Ancient times

Black peppercorns were found stuffed in the nostrils of Ramesses II,
placed there as part of the mummification rituals shortly after his death
in 1213 BCE.[19] Little else is known about the use of pepper in ancient
Egypt and how it reached the Nile from India.

Pepper (both long and black) was known in Greece at least as early as the 4th century BCE, though it was probably
an uncommon and expensive item that only the very rich could afford. Trade routes of the time were by land, or in
ships which hugged the coastlines of the Arabian Sea. Long pepper, growing in the north-western part of India, was
more accessible than the black pepper from further south; this trade advantage, plus long pepper's greater spiciness,
probably made black pepper less popular at the time.

A possible trade route from Italy to south-west
India

By the time of the early Roman Empire, especially after Rome's
conquest of Egypt in 30 BCE, open-ocean crossing of the Arabian Sea
directly to southern India's Malabar Coast was near routine. Details of
this trading across the Indian Ocean have been passed down in the
Periplus of the Erythraean Sea. According to the Roman geographer
Strabo, the early Empire sent a fleet of around 120 ships on an annual
one-year trip to India and back. The fleet timed its travel across the
Arabian Sea to take advantage of the predictable monsoon winds.
Returning from India, the ships travelled up the Red Sea, from where
the cargo was carried overland or via the Nile Canal to the Nile River,
barged to Alexandria, and shipped from there to Italy and Rome. The rough geographical outlines of this same trade
route would dominate the pepper trade into Europe for a millennium and a half to come.

With ships sailing directly to the Malabar coast, black pepper was now travelling a shorter trade route than long
pepper, and the prices reflected it. Pliny the Elder's Natural History tells us the prices in Rome around 77 CE: "Long
pepper ... is fifteen denarii per pound, while that of white pepper is seven, and of black, four." Pliny also complains
"there is no year in which India does not drain the Roman Empire of fifty million sesterces," and further moralises on
pepper:

It is quite surprising that the use of pepper has come so much into fashion, seeing that in other
substances which we use, it is sometimes their sweetness, and sometimes their appearance that has
attracted our notice; whereas, pepper has nothing in it that can plead as a recommendation to either fruit
or berry, its only desirable quality being a certain pungency; and yet it is for this that we import it all the
way from India! Who was the first to make trial of it as an article of food? and who, I wonder, was the
man that was not content to prepare himself by hunger only for the satisfying of a greedy appetite? (N.H.
12.14)[20]

Black pepper was a well-known and widespread, if expensive, seasoning in the Roman Empire. Apicius' De re
coquinaria, a 3rd-century cookbook probably based at least partly on one from the 1st century CE, includes pepper in
a majority of its recipes. Edward Gibbon wrote, in The History of the Decline and Fall of the Roman Empire, that
pepper was "a favourite ingredient of the most expensive Roman cookery".
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Postclassical Europe
Pepper was so valuable that it was often used as collateral or even currency. In the Dutch language, "pepper
expensive" (peperduur) is an expression for something very expensive. The taste for pepper (or the appreciation of
its monetary value) was passed on to those who would see Rome fall. It is said that Alaric the Visigoth and Attila the
Hun each demanded from Rome a ransom of more than a ton of pepper when they besieged the city in 5th century.
After the fall of Rome, others took over the middle legs of the spice trade, first the Persians and then the Arabs;
Innes Miller cites the account of Cosmas Indicopleustes, who travelled east to India, as proof that "pepper was still
being exported from India in the sixth century".[21] By the end of the Early Middle Ages, the central portions of the
spice trade were firmly under Islamic control. Once into the Mediterranean, the trade was largely monopolised by
Italian powers, especially Venice and Genoa. The rise of these city-states was funded in large part by the spice trade.
A riddle authored by Saint Aldhelm, a 7th-century Bishop of Sherborne, sheds some light on black pepper's role in
England at that time:

I am black on the outside, clad in a wrinkled cover,
Yet within I bear a burning marrow.
I season delicacies, the banquets of kings, and the luxuries of the table,
Both the sauces and the tenderized meats of the kitchen.
But you will find in me no quality of any worth,
Unless your bowels have been rattled by my gleaming marrow.[22]

It is commonly believed that during the Middle Ages, pepper was used to conceal the taste of partially rotten meat.
There is no evidence to support this claim, and historians view it as highly unlikely: in the Middle Ages, pepper was
a luxury item, affordable only to the wealthy, who certainly had unspoiled meat available as well.[23] In addition,
people of the time certainly knew that eating spoiled food would make them sick. Similarly, the belief that pepper
was widely used as a preservative is questionable: it is true that piperine, the compound that gives pepper its
spiciness, has some antimicrobial properties, but at the concentrations present when pepper is used as a spice, the
effect is small.[24] Salt is a much more effective preservative, and salt-cured meats were common fare, especially in
winter. However, pepper and other spices probably did play a role in improving the taste of long-preserved meats.

A depiction of Calicut, India published in 1572 during Portugal's control of the
pepper trade

Its exorbitant price during the Middle
Ages—and the monopoly on the trade held
by Italy—was one of the inducements which
led the Portuguese to seek a sea route to
India. In 1498, Vasco da Gama became the
first person to reach India by sailing around
Africa; asked by Arabs in Calicut (who
spoke Spanish and Italian) why they had
come, his representative replied, "we seek
Christians and spices". Though this first trip
to India by way of the southern tip of Africa

was only a modest success, the Portuguese quickly returned in greater numbers and eventually gained much greater
control of trade on the Arabian sea. It was given additional legitimacy (at least from a European imperialistic
perspective) by the 1494 Treaty of Tordesillas, which granted Portugal exclusive rights to the half of the world
where black pepper originated.

The Portuguese proved unable to maintain their stranglehold on the spice trade for long. The old Arab and Venetian 
trade networks successfully 'smuggled' enormous quantities of spices through the patchy Portuguese blockade, and 
pepper once again flowed through Alexandria and Italy, as well as around Africa. In the 17th century, the Portuguese 
lost almost all of their valuable Indian Ocean trade to the Dutch and the English who, taking advantage from the
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Spanish ruling over Portugal (1580–1640), occupied by force almost all Portuguese dominations in the area. The
pepper ports of Malabar began to trade increasingly with the Dutch in the period 1661–1663.

Pepper harvested for the European trader, from a
manuscript Livre des merveilles de Marco Polo

(The book of the marvels of Marco Polo)

As pepper supplies into Europe increased, the price of pepper declined
(though the total value of the import trade generally did not). Pepper,
which in the early Middle Ages had been an item exclusively for the
rich, started to become more of an everyday seasoning among those of
more average means. Today, pepper accounts for one-fifth of the
world's spice trade.[25]

China

It is possible that black pepper was known in China in the 2nd century
BCE, if poetic reports regarding an explorer named Tang Meng (唐
蒙) are correct. Sent by Emperor Wu to what is now south-west China, Tang Meng is said to have come across
something called jujiang or "sauce-betel". He was told it came from the markets of Shu, an area in what is now the
Sichuan province. The traditional view among historians is that "sauce-betel" is a sauce made from betel leaves, but
arguments have been made that it actually refers to pepper, either long or black.[26]

In the 3rd century AD, black pepper made its first definite appearance in Chinese texts, as hujiao or "foreign
pepper". It does not appear to have been widely known at the time, failing to appear in a 4th-century work describing
a wide variety of spices from beyond China's southern border, including long pepper.[27] By the 12th century,
however, black pepper had become a popular ingredient in the cuisine of the wealthy and powerful, sometimes
taking the place of China's native Sichuan pepper (the tongue-numbing dried fruit of an unrelated plant).
Marco Polo testifies to pepper's popularity in 13th-century China when he relates what he is told of its consumption
in the city of Kinsay (Hangzhou): "... Messer Marco heard it stated by one of the Great Kaan's officers of customs
that the quantity of pepper introduced daily for consumption into the city of Kinsay amounted to 43 loads, each load
being equal to 223 lbs."[28] Marco Polo is not considered a very reliable source regarding China, and this
second-hand data may be even more suspect, but if this estimated 10,000 pounds (4,500 kg) a day for one city is
anywhere near the truth, China's pepper imports may have dwarfed Europe's.

As medicine

'There's certainly too much pepper in that soup!'
Alice said to herself, as well as she could for

sneezing. — Alice in Wonderland (1865). Chapter
VI: Pig and Pepper. Note the cook's pepper mill.

Like many eastern spices, pepper was historically both a seasoning and
a medicine. Long pepper, being stronger, was often the preferred
medication, but both were used.
Black Pepper (or perhaps long pepper) was believed to cure illness
such as constipation, diarrhea, earache, gangrene, heart disease, hernia,
hoarseness, indigestion, insect bites, insomnia, joint pain, liver
problems, lung disease, oral abscesses, sunburn, tooth decay, and
toothaches.[29] Various sources from the 5th century onward also
recommend pepper to treat eye problems, often by applying salves or
poultices made with pepper directly to the eye. There is no current
medical evidence that any of these treatments has any benefit; pepper
applied directly to the eye would be quite uncomfortable and possibly
damaging.[30] Nevertheless, Black pepper either powdered or its
decoction is widely used in traditional Indian medicine and as a home
remedy for relief from sore throat, throat congestion, cough etc.
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Pepper is known to cause sneezing. Some sources say that piperine, a substance present in black pepper, irritates the
nostrils, causing the sneezing;[31] Few, if any, controlled studies have been carried out to answer the question. It has
been shown that piperine can dramatically increase absorption of selenium, vitamin B, beta-carotene and curcumin
as well as other nutrients.[32]

As a medicine, pepper appears in the Buddhist Samaññaphala Sutta, chapter five, as one of the few medicines
allowed to be carried by a monk.[33]

Pepper contains small amounts of safrole, a mildly carcinogenic compound.[32] Also, it is eliminated from the diet of
patients having abdominal surgery and ulcers because of its irritating effect upon the intestines,[34] being replaced by
what is referred to as a bland diet. However, extracts from black pepper have been found to have antioxidant
properties[35] and anti-carcinogenic effects, especially when compared to chili.[36]

Piperine present in black pepper acts as a thermogenic compound. Piperine enhances the thermogenesis of lipid and
accelerates[37] energy metabolism in the body and also increases the serotonin and beta-endorphin production in the
brain.
Piperine and other components from black pepper may also be helpful in treating vitiligo,[38] although when
combined with UV radiation should be staggered due to the effect of light on the compound.[39]

Flavour

Handheld pepper mills

Black pepper grains

Pepper gets its spicy heat mostly from the piperine compound, which is
found both in the outer fruit and in the seed. Black pepper contains
between 4.6% and 9.7% piperine by mass, and white pepper slightly
more than that.[40] Refined piperine, by weight, is about one percent as
hot as the capsaicin in chili peppers. The outer fruit layer, left on black
pepper, also contains important odour-contributing terpenes including
pinene, sabinene, limonene, caryophyllene, and linalool, which give
citrusy, woody, and floral notes. These scents are mostly missing in
white pepper, which is stripped of the fruit layer. White pepper can
gain some different odours (including musty notes) from its longer
fermentation stage.[41]
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Pepper in Kolli Hills in India

Pepper loses flavour and aroma through evaporation, so airtight storage helps
preserve pepper's original spiciness longer. Pepper can also lose flavour when
exposed to light, which can transform piperine into nearly tasteless
isochavicine.[41] Once ground, pepper's aromatics can evaporate quickly; most
culinary sources recommend grinding whole peppercorns immediately before use
for this reason. Handheld pepper mills or grinders, which mechanically grind or
crush whole peppercorns, are used for this, sometimes instead of pepper shakers,
dispensers of pre-ground pepper. Spice mills such as pepper mills were found in
European kitchens as early as the 14th century, but the mortar and pestle used
earlier for crushing pepper have remained a popular method for centuries after as
well.[42]

World trade

Peppercorns (dried black pepper) are, by monetary value, the most widely traded spice in the world, accounting for
20 percent of all spice imports in 2002. The price of pepper can be volatile, and this figure fluctuates a great deal
year to year; for example, pepper made up 39 percent of all spice imports in 1998.[43] By weight, slightly more chilli
peppers are traded worldwide than peppercorns. The International Pepper Exchange is located in Kochi, India.
Participation on the IPE however is domestic with regulatory restrictions on international membership on local
exchanges; something common to almost all Asian commodity exchanges.

As of 2008, Vietnam is the world's largest producer and exporter of pepper, producing 34% of the world's Piper
nigrum. Other major producers include India (19%), Brazil (13%), Indonesia (9%), Malaysia (8%), Sri Lanka (6%),
China (6%), and Thailand (4%). Global pepper production peaked in 2003 with over 355000 t (unknown operator:
u'strong' short tons), but has fallen to just over 271000 t (unknown operator: u'strong' short tons) by 2008 due to
a series of issues including poor crop management, disease and weather. Vietnam dominates the export market, using
almost none of its production domestically; however its 2007 crop fell by nearly 10% from the previous year to
about 90000 t (unknown operator: u'strong' short tons). Similar crop yields occurred in 2007 across the other
pepper producing nations as well.[44]

Notes
[1] "Piper nigrum information from NPGS/GRIN" (http:/ / www. ars-grin. gov/ cgi-bin/ npgs/ html/ taxon. pl?28589). www.ars-grin.gov. .

Retrieved 2 March 2008.
[2] http:/ / books. google. com/ books?id=kt1Rp1eXRxoC& pg=PA137& dq=pippali+ dravidian& hl=en& ei=MgZ6TdzdA4bOswbyuqziBw&

sa=X& oi=book_result& ct=result& resnum=2& ved=0CC4Q6AEwAQ#v=onepage& q=pippali%20dravidian& f=false
[3] http:/ / books. google. com/ books?id=UmMnh1XKJjQC& pg=PA14& dq=pippali+ dravidian& hl=en& ei=MgZ6TdzdA4bOswbyuqziBw&

sa=X& oi=book_result& ct=result& resnum=6& ved=0CEEQ6AEwBQ#v=onepage& q=pippali%20dravidian& f=false
[4] http:/ / books. google. com/ books?id=LnoREHdzxt8C& pg=PA14& dq=pippali+ dravidian& hl=en& ei=MgZ6TdzdA4bOswbyuqziBw&

sa=X& oi=book_result& ct=result& resnum=7& ved=0CEYQ6AEwBg#v=onepage& q=pippali%20dravidian& f=false
[5] Douglas Harper's Online Etymology Dictionary entries for pepper (http:/ / www. etymonline. com/ index. php?term=pepper) and pep (http:/ /

www. etymonline. com/ index. php?term=pep). Retrieved 13 November 2005.
[6] "Cleaner technology for white pepper production" (http:/ / www. thehindubusinessline. com/ 2008/ 03/ 27/ stories/ 2008032751741300. htm).

The Hindu Business line. 27 March 2008. . Retrieved 29 January 2009.
[7] See Thai Ingredients Glossary (http:/ / www. templeofthai. com/ cooking/ thai-ingredient-glossary. php). Retrieved 6 November 2005.
[8] Ochef, Using fresh green peppercorns (http:/ / www. ochef. com/ 205. htm). Retrieved 6 November 2005.
[9] Katzer, Gernot (2006). Pepper (http:/ / www. uni-graz. at/ ~katzer/ engl/ Pipe_nig. html). Gernot Katzer's Spice Pages. Retrieved 12 August

2006.
[10] Peppercorns (http:/ / www. penzeys. com/ cgi-bin/ penzeys/ p-penzeyspeppercorns. html), from Penzeys Spices. Retrieved 17 October 2006.
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Black tea

Black tea

Black tea is a type of tea that is more
oxidized than the oolong, green, and white
teas. All four types are made from leaves of
the shrub (or small tree) Camellia sinensis.
Black tea is generally stronger in flavor than
the less oxidized teas. Two principal
varieties of the species are used – the
small-leaved Chinese variety plant (C.
sinensis subsp. sinensis), used for most other
types of teas, and the large-leaved Assamese
plant (C. sinensis subsp. assamica), which
was traditionally mainly used for black tea,
although in recent years some green and
white have been produced.

In Chinese languages and the languages of
neighboring countries, black tea is known as
"red tea" (紅茶, Mandarin Chinese hóngchá; Japanese kōcha; 홍차, Korean hongcha), a description of the colour of
the liquid; the term black tea refers to the colour of the
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Tea plantation in Java, Indonesia

oxidized leaves. In Chinese, "black tea" is a commonly
used classification for post-fermented teas, such as
Pu-erh tea; in the Western world, "red tea" more
commonly refers to rooibos, a South African tisane.

While green tea usually loses its flavor within a year,
black tea retains its flavour for several years. For this
reason, it has long been an article of trade, and
compressed bricks of black tea even served as a form of
de facto currency in Mongolia, Tibet, and Siberia into
the 19th century.[1] Although green tea has recently
seen a revival due to its purported health benefits, black
tea still accounts for over ninety percent of all tea sold
in the West.

Varieties
Generally, unblended black teas are named after the region in which they are produced. Often, different regions are
known for producing teas with characteristic flavors.

Tea Hanzi English Origin Source
city

Source
region

Source
country

Description
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Tanyang Gongfu 坦洋 工
夫

Tanyang Fujian
Province

China The king of the Fujian Artisan Red Teas. One
of the three Famous Fujian Reds.

Zhenghe Gongfu 政和 工
夫

Zhenghe Fujian
Province

One of the three Famous Fujian Reds, with a
slight honey flavor.

Bailin
Gongfu白 琳

功 夫

白琳 工
夫

Bailin Fujian
Province

One of the three Famous Fujian Reds.

Zhengshan
xiaozhong
(Lapsang
souchong)

正山小种 Mount Wuyi Fujian
Province

Dried over burning pine, thereby developing a
strong smoky flavour.

烟小种

Yin Junmei 银骏 眉 Silver Steed
Eyebrow

Mount Wuyi Fujian
Province

A higher grade version of Zhengshan
xiaozhong (aka. Lapsang Souchong)

Jin Junmei 金骏 眉 Golden
Steed
Eyebrow

MountWuyi Fujian
Province

One of the highest grade red teas in mainland
China.

Keemun 祁門 Qimen Anhui
Province

China Famous Tea. The aroma of tea is fruity,
with hints of pine, dried plum and floweriness.

Dian Hong 滇紅 Yunnan
Province

Well known for dark malty teas and golden
bud teas.

Ying De Hong 英徳紅 Guangdong
Province

The tea has a cocoa-like aroma and a sweet
aftertaste, one can find a peppery note.

Jiu Qu Hong
Mei

九曲红梅 "Nine
Winding
Red Plum"

Hu Fou
district

Hangzhou Zhejiang
Province

This tea is characterised by tight fishhook-like
leaves with a lustrous black color. The
infusion is brightly reddish and has a long
smooth aftertaste.

Sun Moon Lake 英徳紅 Sun Moon
Lake

Nantou
County

Taiwan Honey rich tones, sweet osmanthus, cinnamon
and peppermint.

Tibeti 藏茶 Ya'an Sichuan
Province

A unique tea that can also be called brick tea;
it is well known as "Tibetan tea" for centuries.

Assam Assam India Full bodied, strong and distinctively malty tea
from the lowlands of Assam.

Darjeeling West Bengal Thin bodied, floral and fruity tea from
Darjeeling with defining muscatel tones.
Today often processed as a mixture of black,
green and oolong elements, though still
classed as black.

Munnar Kerala

Kangra Himachal
Pradesh

Nilgiri Tamil Nadu Intensely aromatic, strong, and fragrant tea
from the Nilgiri Hills of Karnataka, Kerala and
Tamil Nadu.

Ceylon Sri Lanka Strong yet light with tones of crisp citrus.
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Miscellanea
• Kenyan from Africa, similar to Assam.
• Vietnamese from Vietnam, similar to some cheaper Yunnan teas, with a pleasant and sweet aroma but a more

bodied and darker brew; unlike teas from Nepal or Darjeeling.
• Nepalese from uplands of Nepal. Somewhat similar to higher grades of Darjeeling.
• Turkish (Çay) from Rize Province on the eastern Black Sea coast of Turkey, that is crystal clear and mahogany in

colour. Prepared in a samovar or a çaydanlık, it can be served strong ("koyu" dark) or weak ("açık" light), in small
glasses with or without sugar.

• Thai tea from Thailand
• Azerbaijani tea in Azerbaijan
• Georgian tea from Caucasus in Georgia
• Krasnodar tea from Caucasus in Russia
• Sumatra tea from Indonesia, similar to Java tea.
• Cameron tea from the Cameron Highlands in Malaysia;
• Guatemalan tea from Chirrepec, Coban, Alta Verapaz, a blend of Assam and China Type.
• Iranian Tea from the mountaineous Gilan and Mazandaran provinces, with a strong and peculiar aroma. Usually

taken with quite a lot of sugar.

Blends
Black tea is often blended and mixed with various other plants in order to obtain a beverage.

Blend Description

Earl Grey black tea with bergamot oil.

English Breakfast described as full-bodied, robust, and/or rich, and blended to go well with milk and sugar.

English
Afternoon tea

is medium bodied, bright and refreshing. Strong Assam and Kenyan teas are blended with Ceylon which adds a light, brisk
quality to the blend.

Irish Breakfast it is a blend of several black teas: most often Assam teas and, less often, other types of black tea.

Masala chai combines black tea, spices, milk, and a sweetener such as sugar or honey; a traditional beverage from India which has been
adapted in the West with changes to the method of preparation.

In the United States, citrus fruits such as orange or lemon, or their respective rinds, are often used to create flavored
black teas, sometimes in conjunction with spices (such as cinnamon). These products can be easily confused with
citrus-based herbal teas, but the herbal products will generally be labelled as having no caffeine; whereas, the
tea-based products do contain caffeine.

Manufacture
1. After the harvest, the leaves are first withered by blowing air on them.
2. Then black teas are processed in either of two ways, CTC (Crush, Tear, Curl) or orthodox. The CTC method

produces leaves of fannings or dust grades that are commonly used in tea bags and are processed by machines.
This method is efficient and effective for producing a better quality product from medium and lower quality
leaves of consistently dark color. Orthodox processing is done either by machines or by hand. Hand processing is
used for high quality teas. While the methods employed in orthodox processing differ by tea type, this style of
processing results in the high quality loose tea sought by many connoisseurs. The tea leaves are allowed to
completely oxidize.[2]

• Orthodox: The withered tea leaves are heavily rolled either by hand or mechanically through the use of a 
cylindrical rolling table or a rotovane. The rolling table consists of a ridged table-top moving in an eccentric
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manner to a large hopper of tea leaves, of which the leaves are pressed down onto the table-top. The process
produces a mixture of whole and broken leaves, and particles which are then sorted, oxidized, and dried. The
rotorvane (rotovane), created by Ian McTear in 1957 can be used to replicate the orthodox process.[2] The
rotovane consisted on an auger pushing withered tea leaves through a vane cylinder which crushes and evenly
cuts the leaves, however the process is more recently superseded by the boruah continuous roller, which
consists of a oscillating conical roller around the inside a ridged cylinder.[2] The rotorvane can consistently
duplicate broken orthodox processed black tea of even sized broken leaves, however it cannot produce whole
leaf black tea.[3] The broken leaves and particles from the orthodox method can feed into the CTC method for
further processing into fanning or dust grade teas.

• CTC: "Cut, tear, curl" or "Crush, tear, curl" black teas is a production method developed by William
McKercher in 1930. It is consider by some as a significantly improved method of producing black tea to the
orthodox through the mincing of wither tea leaves.[4] The use of a rotovane to precut the withered tea is a
common preprocessing method prior to feeding into the CTC [2] CTC machines then further shred the leaves
from the rotavane by processing them through several series of contra-rotation rotors with surfaces patterning
that cut and tear the leaves to very fine particles.[2]

3. Next, the leaves are oxidized under controlled temperature and humidity. (This process is also called
"fermentation", which is a misnomer since no actual fermentation takes place.) The level of oxidation determines
the quality of the tea. This can be done on the floor in batches or an a conveyor bed with air flow for proper
oxidation and temperature control. Since oxidation begins at the rolling stage itself, the time between these stages
is also a crucial factor in the quality of the tea however fast processing of the tea leaves through continuous
methods can effectively make this a separate step.

4. Then the leaves are dried to arrest the oxidation process.
5. Finally, the leaves are sorted into grades according to their sizes (whole leaf, brokens, fannings and dust), usually

with the use of sieves. The tea could be further sub-graded according to other criteria.
The tea is then ready for packaging.

Tea grading

Black Tea Grading

Black tea is usually graded on one of four scales of quality. Whole leaf
teas are highest quality followed by broken leaves, fannings, and dusts.
Whole leaf teas are produced with little or no alteration to the tea leaf.
This results in a finished product with a coarser texture than that of
bagged teas. Whole leaf teas are widely considered the most valuable,
especially if they contain leaf tips. Broken leaves are commonly sold
as medium grade loose teas. Smaller broken varieties may be included
in tea bags. Fannings are usually small particles of tea left over from
the production of larger tea varieties, but are occasionally
manufactured specifically for use in bagged teas. Dusts are the finest
particles of tea left over from production of the above varieties, and are often used for tea bags with very fast, very
harsh brews. Fannings and dust are useful in bagged teas because the greater surface area of the many particles
allows for a fast, complete diffusion of the tea into the water. Fannings and dusts usually have a darker colour, lack
of sweetness, and stronger flavor when brewed.
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Fresh tea leaves of different sizes.

Brewing

Generally, 2.25 grams of tea per 180 ml of water, or about a teaspoon
of black tea per 6 oz. cup, should be used. Unlike green teas, which
turn bitter when brewed at higher temperatures, black tea should be
steeped in freshly boiled water. The more delicate black teas, such as
Darjeeling, should be steeped for 3 to 4 minutes. The same holds for
broken leaf teas, which have more surface area and need less brewing
time than whole leaves. Whole leaf black teas, and black teas that will
be served with milk or lemon, should be steeped 4 to 5 minutes.[5]

Longer steeping times make the tea bitter (at this point, in the UK it is referred to as being "stewed"). When the tea
has brewed long enough to suit the tastes of the drinker, it should be strained while serving.

The ISO Standard 3103 defines how to brew tea for tasting.[6]

Major producers
The biggest producers of black tea in the world (with % value) are:

Company Brand Production percentage

Unilever Lipton 17.6

PG Tips

Associated British Foods Twinings 4.4

Tata Tea Tetley 4.0

Health and nutrition
Plain black tea without sweeteners or additives contains negligible quantities of calories, protein, sodium, and fat.
Some flavored tea with different herbs added may have less than 1 gram of carbohydrates. All teas from the camellia
tea plant are rich in polyphenols, which are a type of antioxidant.

Benefits
A 2001 Boston University study has concluded that short and long-term black tea consumption reverses endothelial
vasomotor dysfunction in patients with coronary artery disease. This finding may partly explain the association
between tea intake and decreased cardiovascular disease events.[7]

In 2006, a German study concluded that the addition of milk prevents vascular protective effects of tea.[8]

Theaflavin-3-gallate, a theaflavin derivative found in black tea, could reduce the incorporation of cholesterol into
mixed micelles.[9]
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Gallery

Black Tea in cup. View tea powder
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Brown rice

Brown rice.

Rice, brown, long-grain, raw

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1548 kJ (unknown operator: u'strong' kcal)

Carbohydrates 77.24 g

- Sugars 0.85 g

- Dietary fiber 3.5 g

Fat 2.92 g

Protein 7.94 g

Water 10.37 g

Thiamine (vit. B1) 0.401 mg (35%)

Riboflavin (vit. B2) 0.093 mg (8%)

Niacin (vit. B3) 5.091 mg (34%)

Pantothenic acid (B5) 1.493 mg (30%)

Vitamin B6 0.509 mg (39%)

Folate (vit. B9) 20 μg (5%)

Calcium 23 mg (2%)

Iron 1.47 mg (11%)

Magnesium 143 mg (40%)

Manganese 3.743 mg (178%)

Phosphorus 333 mg (48%)

Potassium 223 mg (5%)

Sodium 7 mg (0%)

Zinc 2.02 mg (21%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Brown rice (or "hulled rice") unmilled or partly milled rice, is a kind of whole, natural grain. It has a mild nutty 
flavor, is chewier and more nutritious than white rice, but goes rancid more quickly because the germ—which is
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removed to make white rice—contains fats that can spoil.[1] Any rice, including long-grain, short-grain, or sticky
rice, may be eaten as brown rice.

In much of Asia, brown rice (Chinese: 糙 米; pinyin: cāomǐ; literally "rough rice"; Korean: 현미; hyeonmi; literally
"dark rice"; Japanese: 玄 米; genmai; Thai: ข้าวกล้อง; ; ) is associated with poverty and wartime shortages, and in
the past was rarely eaten except by the sick, the elderly and as a cure for constipation. This traditionally denigrated
kind of rice is now more expensive than common white rice, partly due to its relatively low supply and difficulty of
storage and transport.

White rice comparison
Brown rice and white rice have similar number of calories and carbohydrates. The main differences between the two
forms of rice lie in processing and nutritional content.
When only the outermost layer of a grain of rice (the husk) is removed, brown rice is produced. To produce white
rice, the next layers underneath the husk (the bran layer and the germ) are removed, leaving mostly the starchy
endosperm.
Several vitamins and dietary minerals are lost in this removal and the subsequent polishing process. A part of these
missing nutrients, such as vitamin B1, vitamin B3, and iron are sometimes added back into the white rice making it
"enriched", as food suppliers in the US are required to do by the Food and Drug Administration.[2]

One mineral not added back into white rice is magnesium; one cup (195 g) of cooked long grain brown rice contains
84 mg of magnesium while one cup of white rice contains 19 mg.
When the bran layer is removed to make white rice, the oil in the bran is also removed. Rice bran oil may help lower
LDL cholesterol.[3]

Among other key sources of nutrition lost are small amounts of fatty acids and fiber.

Preparation
A nutritionally superior method of preparation using GABA rice or germinated brown rice (GBR) (also known as
Hatsuga genmai in Japan), developed during the International Year of Rice, may be used.[4] This involves soaking
washed brown rice for 20 hours in warm water (34 °C or 93 °F) prior to cooking it. This process stimulates
germination, which activates various enzymes in the rice. By this method, it is possible to obtain a more complete
amino acid profile, including GABA.

Storage
Brown rice has a shelf life of approximately 6 months,[5] but hermetic storage and freezing can significantly extend
its lifetime. Freezing, even periodically, can also help control infestations of Indian meal moths.
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External links
• Difference between brown and white rice (http:/ / recomparison. com/ comparisons/ 100276/

white-rice-vs-brown-rice-vs-basmati/ ) from recomparison.com
• Brown rice (http:/ / cookbrownrice. com/ brown-rice-2/ ) from cookbrownrice.com

Brown rice syrup

rice syrup

Brown rice syrup, also known as rice syrup, is a sweetener derived
by culturing cooked rice with enzymes (usually from dried barley
sprouts) to break down the starches, then straining off the liquid and
reducing it by cooking until the desired consistency is reached. The
final product is 45% maltose, 3% glucose, and 52% maltotriose.

Glucose, the most simple of sugars, is used as the reference food in
constructing the Glycemic Index, with a glycemic index of 100. It
quickly passes through the stomach into the small intestine where it is
absorbed into the bloodstream.

Maltose, which has a higher glycemic index of 105, is digested and
absorbed as blood glucose even faster.[1]

The more complex Trisaccharide, maltotriose[2] , has a glycemic index in the high-60s [3] about the same as whole,
cooked brown rice.
The exact glycemic index for brown rice syrup appears to be unknown, as none of its manufactures have funded the
simple blood sugar testing over a 3 hour time frame required to determine it. However, since all three of its
components have GIs higher than table sugar, (sucrose) the mix of the three must also have a GI higher than table
sugar. Diabetics should manage its consumption accordingly.
Rice syrup has a shelf life of about a year, and once opened, should be stored in a cool, dry place.
Brown rice syrup is produced commercially by cooking brown rice flour or brown rice starch with enzymes. The
final carbohydrate mix can be adjusted, depending upon the desired sweetness and application. The syrup is filtered,
and excess water is evaporated to thicken it. The product is produced on a commercial scale by several companies in
the United States, Europe, and Asia.
Brown rice syrup is the sweetener found in some drinks, such as rice milk.
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Buckwheat

Common Buckwheat

Scientific classification

Kingdom: Plantae
Order: Caryophyllales
Family: Polygonaceae
Genus: Fagopyrum

Species: F. esculentum

Binomial name

Fagopyrum esculentum
Moench

Buckwheat refers to a variety of plants in the dicot family Polygonaceae: the Eurasian genus Fagopyrum, the North
American genus Eriogonum, and the Northern Hemisphere genus Fallopia. Either of the latter two may be referred
to as "wild buckwheat." Despite the name, buckwheats are not related to wheat, as they are not cereals / grasses
(family Poaceae); instead, buckwheat is related to sorrels, knotweeds, and rhubarb.
The cultivation of buckwheat grain, a pseudocereal food crop, declined sharply in the 20th century in affluent
regions where the usage of nitrogen fertilizer is popular.
It is called "paphad", "fafar" or "kutu" in the Indian subcontinent where it is used as a substitute for wheat flour when
grans cannot be eaten.
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General

Fagopyrum

The crop plant, common buckwheat, is Fagopyrum esculentum. Tartary buckwheat (F. tataricum Gaertn.) or "bitter
buckwheat" is also used as a crop, but it is much less common. Despite the common name and the grain-like use of
the crop, buckwheat is not a cereal or grass. The grain is called a pseudocereal to emphasize that the plant is not
related to wheat.
Buckwheat plants grow quickly, beginning to produce seed in about 6 weeks and ripening at 10 to 11 weeks. They
grow 30 to 50  inches (75 to 125 cm) tall.[1]

This genus has five-petaled flowers arranged in a compound raceme that produces laterally flowered cymose
clusters.[2]

Within Fagopyrum, the cultivated species are in the cymosum group, with F. cymosum L. (perennial buckwheat), F.
giganteum and F. homotropicum.[3]

Eriogonum

Eriogonum is a common chaparral plant throughout western North America, especially California, where it is the
largest genus of dicots[4] and at least 70 species have been cataloged.[5] The flowers have six petals and occur in
cymes.

Fallopia

The agricultural weed known as 'wild buckwheat' (Fallopia convolvulus) is in the same family, but not closely
related to the crop species.

Etymology
The name 'buckwheat' or 'beech wheat' comes from its triangular seeds, which resemble the much larger seeds of the
beech nut from the beech tree, and the fact that it is used like wheat. The word may be a translation of Middle Dutch
boecweite : boec (modern Dutch beuk), beech (see PIE bhago-) + weite (mod. Dut. weit), wheat; or may be a native
formation on the same model as the Dutch word.[6]

History

Common buckwheat in flower

The wild ancestor of common buckwheat is F. esculentum
ssp.ancestrale. F. homotropicum is interfertile with F. esculentum and
the wild forms have a common distribution, in Yunnan. The wild
ancestor of tartary buckwheat is F. tataricum ssp. potanini.[7]

Common buckwheat was domesticated and first cultivated in inland
southeast Asia, possibly around 6000 BC, and from there spread to
Central Asia and Tibet, and then to the Middle East and Europe.
Domestication most likely took place in the western Yunnan region of
China.[8] Buckwheat is documented in Europe in the Balkans by at
least the Middle Neolithic (circa 4000 BC).

The oldest known remains in China so far date to circa 2600 BC while buckwheat pollen found in Japan dates from
as early as 4000 BC. It is the world's highest elevation domesticate, being cultivated in Yunnan on the edge of the

Tibetan Plateau or on the Plateau itself. Buckwheat was one of the earliest crops introduced by Europeans to North 
America. Dispersal around the globe was complete by 2006, when a variety developed in Canada was widely planted
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in China.
Buckwheat is a short season crop that does well on low-fertility or acidic soils, but the soil must be well drained. Too
much fertilizer, especially nitrogen, will reduce yields. In hot climates, it can only be grown by sowing late in the
season, so that it will bloom in cooler weather. The presence of pollinators greatly increases the yield. The nectar
from buckwheat flower makes a dark-colored honey. Buckwheat is sometimes used as a green manure, as a plant for
erosion control, or as wildlife cover and feed.

Agricultural production

Seed and wither flower of buckwheat

Buckwheat is raised for grain where a short season is available, either
because it is used as a second crop in the season, or because the climate
is limiting. Buckwheat can be a reliable cover crop in summer to fit a
small slot of warm season for establishment. It establishes quickly,
which suppresses summer weeds.[1]

Historical data

A century ago, Russia was the world leader in buckwheat
production.[9] Growing areas in the Russian Empire were estimated at
6.5 million acres (26,000 km²), followed by those of France (0.9
million acres; 3,500 km²).[10] In 1970, the Soviet Union grew an estimated 4.5 million acres (18,000 km²) of
buckwheat. China was then the world's top producer until 2005, with Russia becoming once again the top producer
after 2007.

In the northeastern United States, buckwheat was a common crop in the 18th and 19th centuries. Cultivation declined
sharply in the 20th century due to the use of nitrogen fertilizer, to which maize and wheat respond strongly. Over a
million acres (4,000 km²) were harvested in the United States in 1918. By 1954, that had declined to unknown
operator: u',' acres (unknown operator: u'strong'unknown operator: u','km2), and by 1964, the last year
production statistics were gathered, only unknown operator: u',' acres (unknown operator: u'strong'unknown
operator: u','km2) were grown.

Present-day production
Common buckwheat is by far the most important buckwheat species, economically, accounting for over 90% of the
world's buckwheat production. World's largest producer of buckwheat now is China [11]

Worldwide buckwheat production in past
(s : semi-official data — e : estimated data — a : aggregated from official and estimated

data)[12]

Buckwheat Cultivated area
(hectares)

Yield
(hectograms/ha)

Production
(tonnes)

Seed
(tonnes)

Countries 2005 2007 2005 2007 2005 2007 2005

  Russia 833,600 1,305,000 7,265 e 7,700 e 605,640 1,004,850 69,500 s

  China 834,000 e 900,000 e 8,992 8,888 750,000 e 800,000 e 87,570 e

  Ukraine 396,200 237,000 6,933 e 6,751 e 274,700 160,000 20,500 s

  France 36,593 32,945 33,945 e 35,558 e 124,217 117,148 3,293 e

  Poland 67,531 90,000 e 10,675 e 9,777 e 72,096 88,000 e 5,500 e
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  Kazakhstan 55,000 142,600 10,545 e 5,610 e 58,000 s 80,000 e 3,200 s

  United States 65,000 e 68,000 e 10,000 e 10,000 e 65,000 e 68,000 e 2,600 e

  Brazil 46,000 e 48,000 e 10,869 e 10,833 e 50,000 e 52,000 e 2,760 e

  Japan 44,700 44,600 e 6,979 e 7,623 e 31,200 34,000 e 1,341 e

  Lithuania 28,400 21,700 5,528 e 9,631 e 15,700 20,900 2,500 e

  Belarus 7,106 11,500 10,227 e 11,304 e 7,268 13,000 1,000 e

  Latvia 10,400 13,000 e 9,519 e 6,307 e 9,900 8,200 e

  Bhutan 4,500 e 4,600 e 14,888 e 14,782 e 6,700 6,800 e 360 e

  South Korea 2,257 2,650 e 9,937 e 11,320 e 2,243 3,000 e 90 e

  Canada 4,000 2,000 11,500 e 11,500 e 4,600 2,300 300 e

  Czech Republic 1,000 e 20,000 e 2,000 e 26 e

  Slovenia 811 809 17,916 e 9,406 e 1,453 761 52 e

  Hungary 752 800 e 6,156 e 5,000 e 463 400 e 60 e

  Estonia 676 314 7,174 e 9,554 e 485 300

  Slovakia 461 500 e 8,872 e 6,000 e 409 300 e

  Moldova 2,811 7,200 e 3,429 e 416 e 964 300 e 252 e

  Kyrgyzstan 378 600 e 9,179 e 8,333 e 347 500 e

  South Africa 1,000 e 1,000 e 3,000 e 3,000 e 300 e 300 e 65 e

  Croatia 45 e 31,111 e 140 e 2 e

  Georgia 100 e 100 e 10,000 e 10,000 e 100 s 100 e

World 2,443,321 a 2,934,918 a 8,529 e 8,385 e 2,083,925 a 2,461,159 a 200,974 a

Chemical composition

Seeds
Starch
• 71–78% in groats
• 70–91% in different types of flour[13][14][15]

• Starch is 25% amylose and 75% amylopectin.
• Depending on hydrothermal treatment, buckwheat groats contain 7–37% of resistant starch.
Proteins
• Crude protein is 18%, with biological values above 90%.[16] This can be explained by a high concentration of all

essential amino acids,[17] especially lysine, threonine, tryptophan, and the sulphur-containing amino acids.[18]

Minerals
• Rich in iron (60–100 ppm), zinc (20–30 ppm) and selenium (20–50 ppb)[19][20]

Antioxidants
• 10–200 ppm of rutin and 0.1–2% of tannins[21]

Aromatic compounds
Salicylaldehyde (2-hydroxybenzaldehyde) was identified as a characteristic component of buckwheat aroma.[22] 
2,5-dimethyl-4-hydroxy-3(2H)-furanone, (E,E)-2,4-decadienal, phenylacetaldehyde, 2-methoxy-4-vinylphenol,
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(E)-2-nonenal, decanal and hexanal also contribute to its aroma. They all have odour activity value more than 50, but
the aroma of these substances in an isolated state does not resemble buckwheat.[23]

Inositol derivatives
Fagopyritol A1 and fagopyritol B1 (mono-galactosyl D-chiro-inositol isomers), fagopyritol A2 and fagopyritol B2
(di-galactosyl D-chiro-inositol isomers), and fagopyritol B3 (tri-galactosyl D-chiro-inositol) [24]

Herb
Antioxidants
• 1–10% rutin and 1–10% tannins[25]

Fagopyrin
• 0.4 to 0.6 mg/g of fagopyrins (at least 3 similar substances)[26][27]

Use

Food

Buckwheat porridge

Soba noodles, made from buckwheat flour

The fruit is an achene, similar to sunflower seed, with a single seed
inside a hard outer hull. The starchy endosperm is white and makes up
most or all of buckwheat flour. The seed coat is green or tan, which
darkens buckwheat flour. The hull is dark brown or black, and some
may be included in buckwheat flour as dark specks. The dark flour is
known as blé noir (black wheat) in French, along with the name
sarrasin (saracen).

Buckwheat noodles have been eaten by people from Tibet and northern
China for a long time, as wheat can not be grown in the mountain
regions. A special press made of wood log was built to press the dough
into hot boiling water when making buckwheat noodles. Old presses
found in Tibet and Shansi share the same basic design features. The
Japanese and Koreans might have learned the making of buckwheat
noodles from them.
Buckwheat noodles play a major role in the cuisines of Japan
(soba),[28] Korea (naengmyeon, makguksu and memil guksu) and the
Valtellina region of Northern Italy (pizzoccheri). Soba noodles are the
subject of deep cultural importance in Japan. In Korea, guksu (noodles)
were widely made from buckwheat before it was replaced by wheat.
The difficulty of making noodles from flour with no gluten has resulted
in a traditional art developed around their manufacture by hand.

Buckwheat groats are commonly used in western Asia and eastern Europe. The porridge was common, and is often
considered the definitive peasant dish. It is made from roasted groats that are cooked with broth to a texture similar
to rice or bulgur. The dish was brought to America by Russian and Polish immigrants who called it kasha, and they
mixed it with pasta or used it as a filling for knishes and blintzes,
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Naengmyeon, Korean cold noodle soup made
with buckwheat flour

A traditional Breton galette, a thin large
buckwheat flour crepe

and hence buckwheat prepared in this fashion is most commonly called
"kasha" in America, but the groats themselves are called "gretchka" by
Russian immigrants. Groats were the most widely used form of
buckwheat worldwide during the 20th century, eaten primarily in
Russia, Ukraine and Poland. The groats can also be sprouted and then
eaten raw or cooked.

Buckwheat pancakes, sometimes raised with yeast, are eaten in several
countries. They are known as buckwheat blinis in Russia, galettes in
France (savoury crêpes made with buckwheat flour, water and eggs are
associated with Lower Brittany, whilst savoury galettes made without
eggs are from Higher Brittany), ployes in Acadia and boûketes (which
are named after the buckwheat plant) in the Wallonia region of
Belgium. Similar pancakes were a common food in American pioneer
days. They are light and foamy. The buckwheat flour gives them an
earthy, mildly mushroom-like taste. In Ukraine, yeast rolls called
hrechanyky are made from buckwheat.

Farina made from groats are used for breakfast food, porridge, and
thickening materials in soups, gravies, and dressings. In Korea,
buckwheat starch is used to make a jelly called memilmuk. It is also
used with wheat, maize (polenta taragna in Northern Italy) or rice in
bread and pasta products.

Buckwheat contains no gluten[29] and can consequently be eaten by
people with coeliac disease or gluten allergies. Many bread-like preparations have been developed. However,
buckwheat can be a potent and potentially fatal allergen by itself. In sensitive people, it provokes IgE-mediated
anaphylaxis.[30] The cases of anaphylaxis induced by buckwheat ingestion have been reported in Korea, Japan and
Europe, where it is more often described as a "hidden allergen".[31][32] A recent article by Heffler et al. showed
allergic reactions, even severe ones, induced by accidental ingestion of buckwheat as "hidden allergy", are not so
rare as previously described.[33]

Buckwheat is a good honey plant, producing a dark, strong[34] monofloral honey.

Beer
In recent years, buckwheat has been used as a substitute for other grains in gluten-free beer. Although it is not a
cereal, buckwheat can be used in the same way as barley to produce a malt that can form the basis of a mash that will
brew a beer without gliadin or hordein (together gluten) and therefore can be suitable for coeliacs or others sensitive
to certain glycoproteins.[35]

Medicinal uses
Buckwheat contains a glucoside called rutin, a medicinal chemical that strengthens capillary walls, reducing
hemorrhaging in people with high blood pressure and increasing microcirculation in people with chronic venous
insufficiency.[36] Dried buckwheat leaves for tea were manufactured in Europe under the brand name "Fagorutin".
Buckwheat contains D-chiro-inositol, a component of the secondary messenger pathway for insulin signal
transduction found to be deficient in Type II diabetes and polycystic ovary syndrome. It is being studied for use in
treating Type II diabetes.[37] Research on D-chiro-inositol and PCOS has shown promising results.[38][39]

A buckwheat protein has been found to bind cholesterol tightly. It is being studied for reducing plasma cholesterol in
people with hyperlipidemia.[40]
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It is rich in dietary fiber and one of the laxative foods.

Upholstery filling
Buckwheat hulls are used as filling for a variety of upholstered goods, including pillows and zafu. The hulls are
durable and do not conduct or reflect heat as much as synthetic fills. They are sometimes marketed as an alternative
natural fill to feathers for those with allergies. However, medical studies to measure the health effects of buckwheat
hull pillows manufactured with unprocessed and uncleaned hulls, concluded such buckwheat pillows do contain
higher levels of a potential allergen that may trigger asthma in susceptible individuals than do new synthetic-filled
pillows.[41][42]

Biological control
Buckwheat is currently being researched, and actively used, as a pollen and nectar source to increase natural enemy
numbers to control crop pests in New Zealand.[43]

Festivals

Field of buckwheat in Bumthang (Bhutan) -
photo by Italian writer Mario Biondi, September

2010

The buckwheat plant is celebrated in Kingwood, West Virginia, US at
their Buckwheat Festival [44], where people can participate in swine,
cattle, and sheep judging contests, vegetable contests, and craft fairs.
The area fire departments also play an important role in the series of
parades that occur there. Each year there is a King Buckwheat and
Queen Ceres elected. Also there are many rides, and homemade,
homegrown buckwheat cakes and sausage are served.

Kuttu ka atta

On Hindu fasting days (Navaratri mainly, also Maha Shivaratri),
northern states of India eat items made of buckwheat flour, because,
unlike wheat or rice, buckwheat is not a cereal, and thus deemed acceptable. Cereals are not generally eaten during
Hindu fasts. Rules of the fast are left for the individuals to decide; some people do not drink water during their fast
(nirjal upwaas), while some just give up cereals and salt. The preparation varies across India. The famous ones are
kuttu ki puri and kuttu pakoras. In most of northern and western states, they call this kuttu ka atta. In Punjab, it is
called okhla, too, and is extensively used in flour form.
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• Clayton G. Campbell (1997). Buckwheat Fagopyrum esculentus Moench (http:/ / www. bioversityinternational.
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crops. 19. International Plant Genetic Resources Institute, Rome, Italy.

• Descriptors for Buckwheat (Fagopyrum spp.) (http:/ / www. bioversityinternational. org/ Publications/ pubfile.
asp?ID_PUB=388)

• Nutritional information for buckwheat (http:/ / www. whfoods. com/ genpage. php?tname=foodspice& dbid=11)
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Recipes
• "Recipe for buckwheat that does not stick" (http:/ / www. asiteaboutnothing. net/ f_kasha. html). ASAN.

Retrieved 2009-05-13.
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• "Buckwheat noodles with smoked salmon and dill" (http:/ / www. bbc. co. uk/ food/ recipes/ database/
buckwheatnoodleswith_77288. shtml). BBC. Retrieved 2008-02-26.

• "Recipe for Buckwheat Porridge" (http:/ / thisfoodthing. com/ 2007/ 07/ 07/
buckwheat-porridge-recipe-by-dukelupus/ ). DukeLupus. Retrieved 2008-02-26.

Bulgur

Bulgur

Bulgur (also bulghur, burghul or bulgar) is a cereal
food made from several different wheat species, most
often from durum wheat. In the United States it is most
often made from white wheat. Its use is most common
in European cuisine and Middle Eastern cuisine, such
as Armenia, Bulgaria, Greece and Turkey.

Use

Parboiling of bulgur in central Turkey

Bulgur for human consumption is usually sold parboiled and dried,
with only a very small amount of the bran partially removed.
Bulgur is recognized as a whole grain by the U.S.D.A. and the
Whole Grains Council. Bulgur is sometimes confused with
cracked wheat, which is crushed wheat grain that has not been
parboiled. Whole-grain, high-fiber bulgur and cracked wheat can
be found in natural food stores, Middle Eastern specialty grocers,
and some traditional grocery stores. Bulgur is a common
ingredient in Armenian, Syriac, Turkish, Middle Eastern, and
Mediterranean dishes. It has a light, nutty flavor. In Turkey, a
distinction is made between fine-ground bulgur, called köftelik
bulgur, and a coarser grind, called pilavlık bulgur. In the United States, bulgur is produced from white wheat in four
distinct grinds or sizes (#1 Fine, #2 Medium, #3 Coarse and #4 Extra Coarse grinds.) The highest quality bulgur has
particle sizes that are uniform thus allowing a more consistent cooking time and result. Bulgur can be used in pilafs,
soups, bakery goods, or as stuffing. In breads, it adds a whole grain component. It is also a main ingredient in
tabbouleh salad and kibbeh. Its high nutritional value makes it a good substitute for rice or couscous. In Indian
cuisine, bulgur or daliya is also used as a cereal with milk and sugar. In the United States is often used as a side dish,
much like pasta or rice. In meals, bulgur is often mistaken for rice because it can be prepared in a similar manner,
although it has a texture more like couscous than rice. A popular South American carnival food, Bulgur is often
prepared with flower pollen and tapioca syrup and fried in patties.

In Turkey, bulgur is prepared (using pilavlık bulgur) as pilaf in chicken stock, with or without sauteed noodles, or 
cooked with tomatoes, onions and red pepper. The fine grind (köftelik bulgur) is used for making kısır, a bulgur salad 
similar to tabbouleh, prepared with tomato paste, fresh tomatoes, cucumbers, parsley, olive oil, and a variety of other
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salad ingredients to personal taste. Pomegranate molasses (nar ekşisi in Turkish) which is more sour than sweet, is
commonly used in favor of lemon juice to add tartness. A variety of mezes and main dishes are also prepared with
köftelik bulgur, such as çiğ köfte, içli köfte, and ezogelin soup. It also forms the base of a soup, tarhana, which is
made with yogurt to which hellim/halloumi has been added. In Cyprus, it is used to make koupes (also known as
bulgur köftesi), a variety of kibbeh.
The food was popular in all regions of the Turkish Ottoman Empire and variants of the name are in all the
corresponding languages (including bollgur in Albanian, πλιγούρι, pligoúri or πουργούρι, pourgoúri in Greek,
gurgur in Aramaic, bulgur in Bulgarian and բլղուր (բուլղուր) in Armenian).
The Saudi Arabian version of bulgur, popular in Nejd and Al-Hasa, is known as Jarish. [1] The Arabic Word Jarish
simple means cracked or coarsely ground. The Saudi Arabian Jarish dish is an ancient one.

Nutrition facts
Compared to unenriched white rice, bulgur has more fiber and protein, a lower glycemic index, and higher levels of
most vitamins and minerals.[2]

1 cup of dry bulgur contains approximately:[3]

•• Energy: 2003 kJ (479 kcal)
•• Dietary fiber: 25.6 g
•• Protein: 17.21 g
•• Carbohydrate: 69 g whereof 0.8 g sugars
•• Fat: 1.86 g whereof 0.2 g saturated fat
•• Potassium: 574 mg
•• Iron: 3.44 mg
• Glycemic Index: 46[4]
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html)
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Butter

Butter at the Borough Market, London

Fresh butter for sale at a farmer's market in the Czech Republic

Butter is a dairy product made by churning fresh or
fermented cream or milk. It is generally used as a
spread and a condiment, as well as in cooking
applications, such as baking, sauce making, and pan
frying. Butter consists of butterfat, milk proteins and
water.

Most frequently made from cows' milk, butter can also
be manufactured from the milk of other mammals,
including sheep, goats, buffalo, and yaks. Salt,
flavorings and preservatives are sometimes added to
butter. Rendering butter produces clarified butter or
ghee, which is almost entirely butterfat.

Butter is a water-in-oil emulsion resulting from an
inversion of the cream, an oil-in-water emulsion; the
milk proteins are the emulsifiers. Butter remains a solid
when refrigerated, but softens to a spreadable
consistency at room temperature, and melts to a thin
liquid consistency at 32–35 °C (90–95 °F). The density
of butter is 911 g/L (56.9 lb/ft3).[1]

It generally has a pale yellow color, but varies from
deep yellow to nearly white. Its unmodified color is
dependent on the animals' feed and is commonly
manipulated with food colorings in the commercial
manufacturing process, most commonly annatto or
carotene.

Etymology

Butter is often served for spreading on bread with
a butter knife.

The word butter derives (via Germanic languages) from the Latin
butyrum,[2] which is the latinisation of the Greek βούτυρον
(bouturon).[3][4] This may have been a construction meaning
"cow-cheese", from βοῦς (bous), "ox, cow"[5] + τυρός (turos),
"cheese",[6] but perhaps this is a false etymology of a Scythian word.[7]

Nevertheless, the earliest attested form of the second stem, turos
("cheese"), is the Mycenaean Greek tu-ro, written in Linear B syllabic
script.[8] The root word persists in the name butyric acid, a compound
found in rancid butter and dairy products such as Parmesan cheese.
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In general use, the term "butter" refers to the spread dairy product when unqualified by other descriptors. The word
commonly is used to describe puréed vegetable or nut products such as peanut butter and almond butter. It is often
applied to spread fruit products such as apple butter. Fats such as cocoa butter and shea butter that remain solid at
room temperature are also known as "butters". In addition to the act of applying butter being called "to butter",
non-dairy items that have a dairy butter consistency may use "butter' to call that consistency to mind, including food
items such as maple butter and witch's butter and nonfood items such as baby bottom butter, hyena butter, and rock
butter.

Production

Churning cream into butter using a
hand held mixer

Unhomogenized milk and cream contain butterfat in microscopic globules. These
globules are surrounded by membranes made of phospholipids (fatty acid
emulsifiers) and proteins, which prevent the fat in milk from pooling together
into a single mass. Butter is produced by agitating cream, which damages these
membranes and allows the milk fats to conjoin, separating from the other parts of
the cream. Variations in the production method will create butters with different
consistencies, mostly due to the butterfat composition in the finished product.
Butter contains fat in three separate forms: free butterfat, butterfat crystals, and
undamaged fat globules. In the finished product, different proportions of these
forms result in different consistencies within the butter; butters with many
crystals are harder than butters dominated by free fats.

Churning produces small butter grains floating in the water-based portion of the
cream. This watery liquid is called buttermilk—although the buttermilk most
common today is instead a directly fermented skimmed milk. The buttermilk is

drained off; sometimes more buttermilk is removed by rinsing the grains with water. Then the grains are "worked":
pressed and kneaded together. When prepared manually, this is done using wooden boards called scotch hands. This
consolidates the butter into a solid mass and breaks up embedded pockets of buttermilk or water into tiny droplets.

Commercial butter is about 80% butterfat and 15% water; traditionally made butter may have as little as 65% fat and
30% water. Butterfat is a mixture of triglyceride, a triester derived from glycerol and three of any of several fatty
acid groups.[9] Butter becomes rancid when these chains break down into smaller components, like butyric acid and
diacetyl. The density of butter is 0.911 g/cm3 (0.527 oz/in3), about the same as ice.

Types
Before modern factory butter making, cream was usually collected from several milkings and was therefore several
days old and somewhat fermented by the time it was made into butter. Butter made from a fermented cream is
known as cultured butter. During fermentation, the cream naturally sours as bacteria convert milk sugars into lactic
acid. The fermentation process produces additional aroma compounds, including diacetyl, which makes for a
fuller-flavored and more "buttery" tasting product.[10] Today, cultured butter is usually made from pasteurized cream
whose fermentation is produced by the introduction of Lactococcus and Leuconostoc bacteria.
Another method for producing cultured butter, developed in the early 1970s, is to produce butter from fresh cream
and then incorporate bacterial cultures and lactic acid. Using this method, the cultured butter flavor grows as the
butter is aged in cold storage. For manufacturers, this method is more efficient, since aging the cream used to make
butter takes significantly more space than simply storing the finished butter product. A method to make an artificial
simulation of cultured butter is to add lactic acid and flavor compounds directly to the fresh-cream butter; while this
more efficient process is claimed to simulate the taste of cultured butter, the product produced is not cultured but is
instead flavored.
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When heated, butter quickly melts into a thin
liquid.

Dairy products are often pasteurized during production to kill
pathogenic bacteria and other microbes. Butter made from pasteurized
fresh cream is called sweet cream butter. Production of sweet cream
butter first became common in the 19th century, with the development
of refrigeration and the mechanical cream separator.[11] Butter made
from fresh or cultured unpasteurized cream is called raw cream
butter. Raw cream butter has a "cleaner" cream flavor, without the
cooked-milk notes that pasteurization introduces. While butter made
from pasteurized cream may keep for several months, raw cream butter
has a shelf life of roughly ten days.

Throughout continental Europe, cultured butter is preferred, while
sweet cream butter dominates in the United States and the United Kingdom. Therefore, cultured butter is sometimes
labeled "European-style" butter in the United States. Commercial raw cream butter is virtually unheard-of in the
United States. Raw cream butter is generally only found made at home by consumers who have purchased raw whole
milk directly from dairy farmers, skimmed the cream themselves, and made butter with it. It is rare in Europe as
well.[12]

Several "spreadable" butters have been developed; these remain softer at colder temperatures and are therefore easier
to use directly out of refrigeration. Some modify the makeup of the butter's fat through chemical manipulation of the
finished product, some through manipulation of the cattle's feed, and some by incorporating vegetable oils into the
butter. "Whipped" butter, another product designed to be more spreadable, is aerated via the incorporation of
nitrogen gas—normal air is not used, because doing so would encourage oxidation and rancidity.
All categories of butter are sold in both salted and unsalted forms. Either granular salt or a strong brine are added to
salted butter during processing. In addition to enhanced flavor, the addition of salt acts as a preservative.
The amount of butterfat in the finished product is a vital aspect of production. In the United States, products sold as
"butter" are required to contain a minimum of 80% butterfat; in practice, most American butters contain only slightly
more than that, averaging around 81% butterfat. European butters generally have a higher ratio, which may extend
up to 85%.

Clarified butter

Clarified butter is butter with almost all of its water and milk solids removed, leaving
almost-pure butterfat. Clarified butter is made by heating butter to its melting point and
then allowing it to cool; after settling, the remaining components separate by density. At
the top, whey proteins form a skin which is removed, and the resulting butterfat is then
poured off from the mixture of water and casein proteins that settle to the bottom.[13]

Ghee is clarified butter which is brought to higher temperatures of around 120 °C (250 °F)
once the water has cooked off, allowing the milk solids to brown. This process flavors the
ghee, and also produces antioxidants which help protect it longer from rancidity. Because
of this, ghee can keep for six to eight months under normal conditions.[13]

Cream may be skimmed from whey instead of milk, as a byproduct of cheese-making. Whey butter may be made
from whey cream. Whey cream and butter have a lower fat content and taste more salty, tangy and "cheesy".[14]

They are also cheaper than "sweet" cream and butter.
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European butters
There are several butters produced in Europe with Protected geographical indications; these include:
• Beurre d'Ardenne, from Belgium
• Beurre d'Isigny, from France
• Beurre Charentes-Poitou (Which also includes: Beurre des Charentes and Beurre des Deux-Sèvres under the same

classification), from France
• Beurre Rose, from Luxembourg
• Mantequilla de Soria, from Spain
• Mantega de l'Alt Urgell i la Cerdanya, from Spain

History

Traditional butter-making in
Palestine. Ancient techniques were

still practiced in the early 20th
century. National Geographic,

March 1914.

The earliest butter would have been from sheep or goat's milk; cattle are not
thought to have been domesticated for another thousand years.[15] An ancient
method of butter making, still used today in parts of Africa and the Near East,
involves a goat skin half filled with milk, and inflated with air before being
sealed. The skin is then hung with ropes on a tripod of sticks, and rocked until
the movement leads to the formation of butter.

In the Mediterranean climate, unclarified butter spoils quickly— unlike cheese, it
is not a practical method of preserving the nutrients of milk. The ancient Greeks
and Romans seemed to have considered butter a food fit more for the northern
barbarians. A play by the Greek comic poet Anaxandrides refers to Thracians as
boutyrophagoi, "butter-eaters".[16] In Natural History, Pliny the Elder calls butter
"the most delicate of food among barbarous nations", and goes on to describe its
medicinal properties.[17] Later, the physician Galen also described butter as a
medicinal agent only.[18]

Historian and linguist Andrew Dalby says most references to butter in ancient
Near Eastern texts should more correctly be translated as ghee. Ghee is mentioned in the Periplus of the Erythraean
Sea as a typical trade article around the first century CE Arabian Sea, and Roman geographer Strabo describes it as a
commodity of Arabia and Sudan.[16] In India, ghee has been a symbol of purity and an offering to the
gods—especially Agni, the Hindu god of fire—for more than 3000 years; references to ghee's sacred nature appear
numerous times in the Rigveda, circa 1500–1200 BCE. The tale of the child Krishna stealing butter remains a
popular children's story in India today. Since India's prehistory, ghee has been both a staple food and used for
ceremonial purposes, such as fueling holy lamps and funeral pyres.
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Middle Ages

Woman churning butter; Compost et
Kalendrier des Bergères, Paris, 1499

The cooler climates of northern Europe allowed butter to be stored for a longer
period before it spoiled. Scandinavia has the oldest tradition in Europe of butter
export trade, dating at least to the 12th century.[19] After the fall of Rome and
through much of the Middle Ages, butter was a common food across most of
Europe, but one with a low reputation, and was consumed principally by
peasants. Butter slowly became more accepted by the upper class, notably when
the early 16th century Roman Catholic Church allowed its consumption during
Lent. Bread and butter became common fare among the middle class, and the
English, in particular, gained a reputation for their liberal use of melted butter as
a sauce with meat and vegetables.[20]

In antiquity, butter was used for fuel in lamps as a substitute for oil. The Butter
Tower of Rouen Cathedral was erected in the early 16th century when
Archbishop Georges d'Amboise authorized the burning of butter instead of oil,
which was scarce at the time, during Lent.[21]

Across northern Europe, butter was sometimes treated in a manner unheard-of
today: it was packed into barrels (firkins) and buried in peat bogs, perhaps for years. Such "bog butter" would
develop a strong flavor as it aged, but remain edible, in large part because of the unique cool, airless, antiseptic and
acidic environment of a peat bog. Firkins of such buried butter are a common archaeological find in Ireland; the Irish
National Museum has some containing "a grayish cheese-like substance, partially hardened, not much like butter,
and quite free from putrefaction." The practice was most common in Ireland in the 11th–14th centuries; it ended
entirely before the 19th century.[19]

Industrialization
Like Ireland, France became well known for its butter, particularly in Normandy and Brittany. By the 1860s, butter
had become so in demand in France that Emperor Napoleon III offered prize money for an inexpensive substitute to
supplement France's inadequate butter supplies. A French chemist claimed the prize with the invention of margarine
in 1869. The first margarine was beef tallow flavored with milk and worked like butter; vegetable margarine
followed after the development of hydrogenated oils around 1900.

Gustaf de Laval's centrifugal cream
separator sped the butter-making

process.

Until the 19th century, the vast majority of butter was made by hand, on farms.
The first butter factories appeared in the United States in the early 1860s, after
the successful introduction of cheese factories a decade earlier. In the late 1870s,
the centrifugal cream separator was introduced, marketed most successfully by
Swedish engineer Carl Gustaf Patrik de Laval.[22] This dramatically sped up the
butter-making process by eliminating the slow step of letting cream naturally rise
to the top of milk. Initially, whole milk was shipped to the butter factories, and
the cream separation took place there. Soon, though, cream-separation
technology became small and inexpensive enough to introduce an additional
efficiency: the separation was accomplished on the farm, and the cream alone
shipped to the factory. By 1900, more than half the butter produced in the United
States was factory made; Europe followed suit shortly after.

In 1920, Otto Hunziker authored The Butter Industry, Prepared for Factory,
School and Laboratory,[23] a well-known text in the industry that enjoyed at least

http://en.wikipedia.org/w/index.php?title=File%3AMakingButter1499.jpg
http://en.wikipedia.org/w/index.php?title=Scandinavia
http://en.wikipedia.org/w/index.php?title=Middle_Ages
http://en.wikipedia.org/w/index.php?title=Peasant
http://en.wikipedia.org/w/index.php?title=Roman_Catholic_Church
http://en.wikipedia.org/w/index.php?title=Lent
http://en.wikipedia.org/w/index.php?title=Middle_class
http://en.wikipedia.org/w/index.php?title=Rouen_Cathedral
http://en.wikipedia.org/w/index.php?title=Georges_d%27Amboise
http://en.wikipedia.org/w/index.php?title=Firkin
http://en.wikipedia.org/w/index.php?title=Peat_bog
http://en.wikipedia.org/w/index.php?title=Bog_butter
http://en.wikipedia.org/w/index.php?title=Antiseptic
http://en.wikipedia.org/w/index.php?title=Acid
http://en.wikipedia.org/w/index.php?title=France
http://en.wikipedia.org/w/index.php?title=Normandy
http://en.wikipedia.org/w/index.php?title=Brittany
http://en.wikipedia.org/w/index.php?title=Napoleon_III_of_France
http://en.wikipedia.org/w/index.php?title=Hippolyte_M%C3%A8ge-Mouri%C3%A9s
http://en.wikipedia.org/w/index.php?title=Margarine
http://en.wikipedia.org/w/index.php?title=Beef
http://en.wikipedia.org/w/index.php?title=Tallow
http://en.wikipedia.org/w/index.php?title=Hydrogenation
http://en.wikipedia.org/w/index.php?title=Centrifuge
http://en.wikipedia.org/w/index.php?title=File%3AGustafDeLaval.jpg
http://en.wikipedia.org/w/index.php?title=Cheese
http://en.wikipedia.org/w/index.php?title=Centrifuge
http://en.wikipedia.org/w/index.php?title=Cream_separator
http://en.wikipedia.org/w/index.php?title=Sweden
http://en.wikipedia.org/w/index.php?title=Gustav_de_Laval
http://en.wikipedia.org/w/index.php?title=United_States
http://en.wikipedia.org/w/index.php?title=United_States
http://en.wikipedia.org/w/index.php?title=Europe
http://en.wikipedia.org/w/index.php?title=Otto_Frederick_Hunziker


Butter 181

three editions (1920, 1927, 1940). As part of the efforts of the American Dairy Science Association, Professor
Hunziker and others published articles regarding: causes of tallowiness[24] (an odor defect, distinct from rancidity, a
taste defect); mottles[25] (an aesthetic issue related to uneven color); introduced salts;[26] the impact of creamery
metals[27] and liquids;[28] and acidity measurement.[29] These and other ADSA publications helped standardize
practices internationally.
Butter also served as a source of extra income for farm families. Wood presses featuring intricate decoration were
used to press the butter into pucks or small bricks to be sold at a nearby market or general store with the decoration
identifying the farm which produced the butter. This continued until production was mechanized and butter was
produced in less decorative stick form.[30] Today butter presses continue to be used for decorative purposes.
Per capita butter consumption declined in most western nations during the 20th century, in large part because of the
rising popularity of margarine, which is less expensive and, until recent years, was perceived as being healthier. In
the United States, margarine consumption overtook butter during the 1950s,[31] and it is still the case today that more
margarine than butter is eaten in the U.S. and the EU.[32]

Size and shape of butter packaging

Western-pack shape butter

In the United States, butter is usually produced in 4-ounce sticks,
wrapped in waxed or foiled paper and sold four to a one-pound carton.
This practice is believed to have originated in 1907, when Swift and
Company began packaging butter in this manner for mass
distribution.[33]

Due to historical differences in butter printers (the machines which cut
and package butter),[34] these sticks are commonly produced in two
different shapes:

• The dominant shape east of the Rocky Mountains is the Elgin, or
Eastern-pack shape, named for a dairy in Elgin, Illinois. The sticks
are 4 3⁄4 inches long and 1 1⁄4 inches (121 mm × 32 mm) wide and are typically sold stacked two by two in
elongated cube-shaped boxes.[34]

• West of the Rocky Mountains, butter printers standardized on a different shape that is now referred to as the
Western-pack shape. These butter sticks are 3 1⁄8 inches long and 1 1⁄2 inches wide (80 mm × 38 mm) and are
usually sold with four sticks packed side-by-side in a flat, rectangular box.[34]

Both sticks contain the same amount of butter, although most butter dishes are designed for Elgin-style butter
sticks.[34]

The stick's wrapper is usually marked off as eight tablespoons (120 ml/unknown operator: u'strong' imp fl oz;
unknown operator: u'strong' US fl oz); the actual volume of one stick is approximately nine tablespoons
(130 ml/unknown operator: u'strong' imp fl oz; unknown operator: u'strong' US fl oz).
Elsewhere (outside the United States), butter is packaged and sold by weight only, not by volume (fluid measure) nor
by unit (stick), but the package shape remains approximately the same. The wrapper is usually a foil and
waxed-paper laminate (the waxed paper is now a siliconised substitute, but is still referred to in some places as
parchment, from the wrapping used in past centuries; and the term 'parchment-wrapped' is still employed where the
paper alone is used, without the foil laminate).
In the UK and Ireland, and in some other regions historically accustomed to using British measures, this was
traditionally ½lb and 1lb packs; since metrication, the pack sizes have remained the same because of consumer
resistance, but they are labelled as 227g and 454g because EU food labelling law requires the use of metric units. In
cooking (recipes), butter is specified and measured by weight only (grams or ounces); although melted butter could
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be measured by fluid measure (centiliters or fluid ounces), this is rare.
In the remainder of the metricated world, butter is packed and sold in 250g and 500g packs (roughly equivalent to
the ½lb and 1lb measures) and measured for cooking in grams or kilograms.
Butter for commercial and industrial use is packaged in plastic buckets, tubs, or drums, in quantities and units suited
to the local market.
In regions where the ambient temperature precludes the unrefrigerated used of butter, it may be available preserved
in tins.

Worldwide
In 1997, India produced 1470000 metric tons (unknown operator: u'strong' short tons) of butter, most of which
was consumed domestically.[35] Second in production was the United States (522000 t/unknown operator:
u'strong' short tons), followed by France (466000 t/unknown operator: u'strong' short tons), Germany
(442000 t/unknown operator: u'strong' short tons), and New Zealand (307000 t/unknown operator: u'strong'
short tons). France ranks first in per capita butter consumption with 8 kg per capita per year.[36] In terms of absolute
consumption, Germany was second after India, using 578000 metric tons (unknown operator: u'strong' short tons)
of butter in 1997, followed by France (528000 t/unknown operator: u'strong' short tons), Russia
(514000 t/unknown operator: u'strong' short tons), and the United States (505000 t/unknown operator: u'strong'
short tons). New Zealand, Australia, and the Ukraine are among the few nations that export a significant percentage
of the butter they produce.[37]

Different varieties are found around the world. Smen is a spiced Moroccan clarified butter, buried in the ground and
aged for months or years. Yak butter is important in Tibet; tsampa, barley flour mixed with yak butter, is a staple
food. Butter tea is consumed in the Himalayan regions of Tibet, Bhutan, Nepal and India. It consists of tea served
with intensely flavored—or "rancid"—yak butter and salt. In African and Asian developing nations, butter is
traditionally made from sour milk rather than cream. It can take several hours of churning to produce workable butter
grains from fermented milk.[38]

Storage and cooking
Normal butter softens to a spreadable consistency around 15 °C (60 °F), well above refrigerator temperatures. The
"butter compartment" found in many refrigerators may be one of the warmer sections inside, but it still leaves butter
quite hard. Until recently, many refrigerators sold in New Zealand featured a "butter conditioner", a compartment
kept warmer than the rest of the refrigerator—but still cooler than room temperature—with a small heater.[39]

Keeping butter tightly wrapped delays rancidity, which is hastened by exposure to light or air, and also helps prevent
it from picking up other odors. Wrapped butter has a shelf life of several months at refrigerator temperatures.
"French butter dishes" or "Acadian butter dishes" involve a lid with a long interior lip, which sits in a container
holding a small amount of water. Usually the dish holds just enough water to submerge the interior lip when the dish
is closed. Butter is packed into the lid. The water acts as a seal to keep the butter fresh, and also keeps the butter
from overheating in hot temperatures. This allows butter to be safely stored on the countertop for several days
without spoilage.
Once butter is softened, spices, herbs, or other flavoring agents can be mixed into it, producing what is called a
compound butter or composite butter (sometimes also called composed butter). Compound butters can be used as
spreads, or cooled, sliced, and placed onto hot food to melt into a sauce. Sweetened compound butters can be served
with desserts; such hard sauces are often flavored with spirits.
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Hollandaise sauce served over white asparagus
and potatoes.

Melted butter plays an important role in the preparation of sauces, most
obviously in French cuisine. Beurre noisette (hazelnut butter) and
Beurre noir (black butter) are sauces of melted butter cooked until the
milk solids and sugars have turned golden or dark brown; they are
often finished with an addition of vinegar or lemon juice. Hollandaise
and béarnaise sauces are emulsions of egg yolk and melted butter; they
are in essence mayonnaises made with butter instead of oil.
Hollandaise and béarnaise sauces are stabilized with the powerful
emulsifiers in the egg yolks, but butter itself contains enough
emulsifiers—mostly remnants of the fat globule membranes—to form
a stable emulsion on its own. Beurre blanc (white butter) is made by
whisking butter into reduced vinegar or wine, forming an emulsion
with the texture of thick cream. Beurre monté (prepared butter) is melted but still emulsified butter; it lends its name
to the practice of "mounting" a sauce with butter: whisking cold butter into any water-based sauce at the end of
cooking, giving the sauce a thicker body and a glossy shine—as well as a buttery taste.[40]

Mixing melted butter with chocolate to make a
brownie

In Poland, the butter lamb (Baranek wielkanocny) is a traditional
addition to the Easter Meal for many Polish Catholics. Butter is shaped
into a lamb either by hand or in a lamb-shaped mould. Butter is also
used to make edible decorations to garnish other dishes

Butter is used for sautéing and frying, although its milk solids brown
and burn above 150 °C (250 °F)—a rather low temperature for most
applications. The smoke point of butterfat is around 200 °C (400 °F),
so clarified butter or ghee is better suited to frying.[13] Ghee has always
been a common frying medium in India, where many avoid other
animal fats for cultural or religious reasons.

Butter fills several roles in baking, where it is used in a similar manner
as other solid fats like lard, suet, or shortening, but has a flavor that may better complement sweet baked goods.
Many cookie doughs and some cake batters are leavened, at least in part, by creaming butter and sugar together,
which introduces air bubbles into the butter. The tiny bubbles locked within the butter expand in the heat of baking
and aerate the cookie or cake. Some cookies like shortbread may have no other source of moisture but the water in
the butter. Pastries like pie dough incorporate pieces of solid fat into the dough, which become flat layers of fat when
the dough is rolled out. During baking, the fat melts away, leaving a flaky texture. Butter, because of its flavor, is a
common choice for the fat in such a dough, but it can be more difficult to work with than shortening because of its
low melting point. Pastry makers often chill all their ingredients and utensils while working with a butter dough.

Butter also has many non-culinary, traditional uses which are specific to certain cultures. For instance, in North
America, applying butter to the handle of a door is a common prank on April Fools' Day.

Health and nutrition
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Butter, unsalted

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  2999 kJ (unknown operator: u'strong' kcal)

Carbohydrates 0 g

Fat 81 g

- saturated 51 g

- monounsaturated 21 g

- polyunsaturated 3 g

Protein 1 g

Vitamin A equiv. 684 μg (86%)

Vitamin D 60 IU (10%)

Vitamin E 2.32 mg (15%)

Cholesterol 215 mg

Fat percentage can vary.
See also Types of butter.

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

According to USDA figures, one tablespoon of butter () contains 420 kilojoules (unknown operator:
u'strong' kcal), all from fat, 11 grams (unknown operator: u'strong' oz) of fat, of which 7 grams (unknown
operator: u'strong' oz) are saturated fat, and 30 milligrams () of cholesterol.[41]

Butter is a good source of vitamin A. (see nutrition profile on right)
Butter consists of 63% saturated fat and contains some cholesterol. For these reasons butter is considered by some to
be a contributor to health problems, especially heart disease. Margarine was recommended as a substitute, since it is
higher in unsaturated fat and contains little or no cholesterol, but in recent years, it has been shown that the trans fats
contained in partially hydrogenated oils used in typical margarines are worse than the saturated fats in the butter they
were replacing. The trans fats significantly raise undesirable LDL cholesterol levels as well.[42] Margarines with
reduced amount of trans fats have since been developed. Manufacturers are able to round down on nutrition labels,
so there are now "0 gram trans fats" margarines that contain less than .5 grams of trans fat in one tablespoon, or
about 4% trans fats.
Proponents of the consumption of butter, such as the nutritionist Mary Enig, state that butter is nutritious, "rich in
short and medium chain fatty acids" and can have a positive effect on health and prevent disease.[43]

Butter contains only traces of lactose, so moderate consumption of butter is not a problem for the lactose
intolerant.[44] People with milk allergies need to avoid butter, which contains enough of the allergy-causing proteins
to cause reactions.[45]

Butter can perform a very useful role in dieting by providing satiety. A small amount added to low fat foods such as
vegetables may ward off feelings of hunger.[43]
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Comparative properties of common cooking fats (per 100g)

Total Fat Saturated Fat Monounsaturated Fat Polyunsaturated Fat Smoke Point

Sunflower oil 100g 11g 20g 69g 225 °C (unknown
operator:

u'strong' °F)[46]

Soybean oil 100g 16g 23g 58g 257 °C (unknown
operator:

u'strong' °F)[46]

Olive oil 100g 14g 73g 11g 190 °C (unknown
operator:

u'strong' °F)[46]

Corn oil 100g 15g 30g 55g 230 °C (unknown
operator:

u'strong' °F)[46]

Peanut oil 100g 17g 46g 32g 225 °C (unknown
operator:

u'strong' °F)[46]

Vegetable Shortening
(hydrogenated)

71g 23g (34%) 8g (11%) 37g (52%) 165 °C (unknown
operator:

u'strong' °F)[46]

Lard 100g 39g 45g 11g 190 °C (unknown
operator:

u'strong' °F)[46]

Suet 94g 52g (55%) 32g (34%) 3g (3%) 200°C (400°F)

Butter 81g 51g (63%) 21g (26%) 3g (4%) 150 °C (unknown
operator:

u'strong' °F)[46]
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Calendula

Field marigold (Calendula arvensis)

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Asterales
Family: Asteraceae
Tribe: Calenduleae
Genus: Calendula

L.
Species

See text

Calendula (   /kəˈlɛndjuːlə/ Ca-lén-du-la),[1] pot marigold, is a genus of about 12–20 species of annual or
perennial herbaceous plants in the daisy family Asteraceae, native to the area from Macaronesia east through the
Mediterranean region to Iran. Calendula should not be confused with other plants that are also known as marigolds,
such as corn marigold, desert marigold, marsh marigold, or plants of the genus Tagetes.
The name Calendula stems from the Latin kalendae, meaning first day of the month, presumably because pot
marigolds are in bloom at the start of most months of the year. The common name marigold probably refers to the
Virgin Mary. Claims that its old Saxon or Anglo-Saxon name is 'ymbglidegold' are unsubstantiated, as is the claim
that this means 'it turns with the sun'.
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The most commonly cultivated and used member of the genus is the pot marigold (Calendula officinalis).

Constituents
The flowers of Calendula officinalis contain flavonol glycosides, triterpene oligoglycosides, oleanane-type triterpene
glycosides, saponins, and a sesquiterpene glucosides.[2][3]

Pharmacological effects
Plant pharmacological studies have suggested that Calendula extracts have anti-viral, anti-genotoxic, and
anti-inflammatory properties in vitro.[4] In herbalism, Calendula in suspension or in tincture is used topically for
acne, reducing inflammation, controlling bleeding, and soothing irritated tissue.[5][6] There is limited evidence that
Calendula cream or ointment is effective in treating radiation dermatitis.[7][8] In a randomized study of 254 radiation
patients, topical application of 4% calendula ointment resulted in far fewer occurrences of Grade 2 or higher
dermatitis than occurred in the group using trolamine. Calendula users also experienced less radiation-induced pain
and fewer breaks in treatment.[9]

Calendula has been used traditionally for abdominal cramps and constipation.[10] In experiments with rabbit jejunum
the aqueous-ethanol extract of Calendula officinalis flowers was shown to have both spasmolytic and spasmogenic
effects, thus providing a scientific rationale for this traditional use.[10] An aqueous extract of Calendula officinalis
obtained by a novel extraction method has demonstrated anti-tumor (cytotoxic) activity and immunomodulatory
properties (lymphocyte activation) in vitro, as well as anti-tumor activity in mice.[4]

Adverse effects
Calendula is known to cause allergic reactions.[11][12] Calendula should be avoided during pregnancy and
lactation.[11]

Traditional uses
Calendula has been used traditionally as both a culinary and medicinal herb. The petals are edible and can be used
fresh in salads or dried and used to color cheese or as a replacement for saffron.[13]

Species[14]
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Calendula arvensis in Israel

• Calendula arvensis (Vaill.) L. – Field Marigold
• Calendula denticulata Schousb. ex Willd.

• Calendula eckerleinii Ohle

• Calendula incana Willd.

• Calendula incana subsp. algarbiensis (Boiss.) Ohle

• Calendula incana subsp. maderensis (DC.) Ohle – Madeiran
Marigold

• Calendula incana subsp. maritima (Guss.) Ohle – Sea Marigold
• Calendula incana subsp. microphylla (Lange) Ohle

• Calendula lanzae Maire

• Calendula maritima Guss.

• Calendula maroccana (Ball) Ball

• Calendula maroccana subsp. maroccana
• Calendula maroccana subsp. murbeckii (Lanza) Ohle

• Calendula meuselii Ohle

• Calendula officinalis L. – Pot Marigold
• Calendula palaestina Boiss.

• Calendula stellata Cav.

• Calendula suffruticosa Vahl

• Calendula suffruticosa subsp. balansae (Boiss. & Reut.) Ohle

• Calendula suffruticosa subsp. boissieri Lanza

• Calendula suffruticosa subsp. fulgida (Raf.) Guadagno

• Calendula suffruticosa subsp. lusitanica (Boiss.) Ohle

• Calendula suffruticosa subsp. maritima (Guss.) Meikle

• Calendula suffruticosa subsp. monardii (Boiss. & Reut.) Ohle

• Calendula suffruticosa subsp. tlemcensis Ohle

• Calendula tripterocarpa Rupr.
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Camellia sinensis

Camellia sinensis

Camellia sinensis foliage

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Ericales
Family: Theaceae
Genus: Camellia

Species: C. sinensis

Binomial name

Camellia sinensis
(L.) Kuntze

Synonyms[1]

• C. angustifolia Hung T. Chang
• C. arborescens Hung T. Chang & F. L. Yu
• C. assamica (J. W. Masters) Hung T. Chang
• C. dehungensis Hung T. Chang & B. H. Chen
• C. dishiensis F. C. Zhang et al.
• C. longlingensis F. C. Zhang et al.
• C. multisepala Hung T. Chang & Y. J. Tang
• C. oleosa (Loureiro) Rehder
• C. parvisepala Hung T. Chang.
• C. parvisepaloides Hung T. Chang & H. S. Wang.
• C. polyneura Hung T. Chang & Y. J. Tang
• C. thea Link
• C. theifera Griffith
• C. waldeniae S. Y. Hu
•• Thea assamica J. W. Masters
• Thea bohea L.
• Thea cantonensis Loureiro
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• Thea chinensis Sims
• Thea cochinchinensis Loureiro
• Thea grandifolia Salisbury
• Thea olearia Loureiro ex Gomes
• Thea oleosa Loureiro
• Thea parvifolia Salisbury (1796), not Hayata (1913);
• Thea sinensis L.
• Thea viridis L.
• Theaphylla cantonensis (Loureiro) Rafinesque

Camellia sinensis is the species of plant whose leaves and leaf buds are used to produce Chinese tea. It is of the
genus Camellia (Chinese: 茶 花; pinyin: Cháhuā), a genus of flowering plants in the family Theaceae. White tea,
green tea, oolong, pu-erh tea and black tea are all harvested from this species, but are processed differently to attain
different levels of oxidation. Kukicha (twig tea) is also harvested from Camellia sinensis, but uses twigs and stems
rather than leaves. Common names include tea plant, tea tree, and tea shrub.
There are two major varieties used for tea, Chinese tea, Camellia sinensis var. sinensis, and Assam tea, Camellia
sinensis var. assamica.[2]

Nomenclature and taxonomy
The name Camellia is taken from the Latinized name of Rev. Georg Kamel,[3] SJ (1661–1706), a Czech-born Jesuit
lay brother, pharmacist, and missionary to the Philippines. Carl Linnaeus chose his name in 1753 for the genus to
honor Kamel's contributions to botany[4] (although Kamel did not discover or name this plant, or any Camellia[5],
and Linnaeus did not consider this plant a Camellia but a Thea).[6] Robert Sweet shifted all formerly Thea species to
the Camellia genus in 1818.[7] The name sinensis means from China in Latin.
Four varieties of Camellia sinensis are recognized.[1] Of these, C. sinensis var. sinensis and C. sinensis var. assamica
(JW Masters) Kitamura are most commonly used for tea, and C. sinensis var. pubilimba Hung T. Chang and C.
sinensis var. dehungensis (Hung T. Chang & BH Chen) TL Ming are sometimes used locally.[1]

List of the cultivars
• Benifuuki[8]

• Fushun[9]

• Kanayamidori[8]

• Meiryoku[9]

• Saemidori[9]

• Okumidori[9]

• Yabukita[9]

• Uji Hikari[10] — a premium tea cultivar developed in Kyoto for producing matcha tea.
• Gokou[10] — developed especially for the climate of the Kyoto region and for producing matcha tea.
• Zairai — term in Japan used to refer to a field that does not consist of a specific cultivar.
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Description
Chinese Camellia sinensis is native to mainland China, South and Southeast Asia, but it is today cultivated across the
world in tropical and subtropical regions. It is an evergreen shrub or small tree that is usually trimmed to below two
metres (six feet) when cultivated for its leaves. It has a strong taproot. The flowers are yellow-white, 2.5–4 cm in
diameter, with 7 to 8 petals.
The seeds of Camellia sinensis and Camellia oleifera can be pressed to yield tea oil, a sweetish seasoning and
cooking oil that should not be confused with tea tree oil, an essential oil that is used for medical and cosmetic
purposes, and originates from the leaves of a different plant.

Camellia sinensis plant, with cross-section of the
flower (lower left) and seeds (lower right).

The leaves are 4–15 cm long and 2–5 cm broad. Fresh leaves contain
about 4% caffeine.[11] The young, light green leaves are preferably
harvested for tea production; they have short white hairs on the
underside. Older leaves are deeper green. Different leaf ages produce
differing tea qualities, since their chemical compositions are different.
Usually, the tip (bud) and the first two to three leaves are harvested for
processing. This hand picking is repeated every one to two weeks.

Cultivation

Camellia sinensis is mainly cultivated in tropical and subtropical
climates, in areas with at least 127 cm. (50 inches) of rainfall a year.
However, the clonal one is commercially cultivated from the equator to
as far north as Cornwall on the UK mainland.[12] Many high quality
teas are grown at high elevations, up to 1500 meters (5,000 ft), as the
plants grow more slowly and acquire a better flavour.

Tea plants will grow into a tree if left undisturbed, but cultivated plants are pruned to waist height for ease of
plucking. Two principal varieties are used, the small-leaved Chinese variety plant (C. sinensis sinensis) and the
large-leaved Assamese plant (C. sinensis assamica), used mainly for black tea.

Indian teas
There are three main kinds of tea produced in India:
Assam tea comes from the northeastern section of the country. This heavily forested region is home to much
wildlife, including the rhinoceros. Tea from here is rich and full-bodied. It was in Assam that the first tea estate was
established, in 1837.
Darjeeling – the Darjeeling region is cool and wet, and tucked in the foothills of the Himalayas. The tea is delicately
flavored, and considered to be one of the finest teas in the world. The Darjeeling plantations have 3 distinct harvests,
termed 'flushes', and the tea produced from each flush has a unique flavor. First (spring) flush teas are light and
aromatic, while the second (summer) flush produces tea with a bit more bite. The third, or autumn flush gives a tea
that is lesser in quality.
Nilgiri tea comes from an even higher part of India than Darjeeling. This southern Indian region has elevations
between 1,000 and 2,500 metres. The flavors of Nilgiri teas are subtle and rather gentle. They are frequently blended
with other, more robust teas.
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Seed bearing fruit of Camellia sinensis

Chinese teas

The Chinese plant (sometimes called C. sinensis var. sinensis) is a
small-leaved bush with multiple stems that reaches a height of
some 3 meters. It is native to southeast China. The first tea plant to
be discovered, recorded and used to produce tea three thousand
years ago, it yields some of the most popular teas.

C. sinensis var. waldenae was considered a different species,
Camellia waldenae by SY Hu,[13] but it was later identified as a
variety of C. sinensis.[14] This variety is commonly called
Waldenae Camellia. It is seen on Sunset Peak and Tai Mo Shan
in Hong Kong. It is also distributed in Guangxi Province,
China.[13]

Pests and diseases
Tea leaves are eaten by some herbivores, like the caterpillars of the willow beauty (Peribatodes rhomboidaria), a
geometer moth.

Medical uses
• The leaves have been used in traditional Chinese medicine and other medical systems to treat asthma (functioning

as a bronchodilator), angina pectoris, peripheral vascular disease, and coronary artery disease.
•• Tea extracts have become a field of interest, due to their notional antibacterial activity. The preservation of

processed organic food and the treatment of persistent bacterial infections are particularly being investigated.
•• Green tea leaves and extracts have shown to be effective against bacteria responsible for bad breath.
• The tea component epicatechin gallate is being researched because in vitro experiments showed it can reverse

methicillin resistance in bacteria like Staphylococcus aureus. If confirmed, this means the combined intake of a
tea extract containing this component might also enhance the effectiveness of methicillin treatment against some
resistant bacteria in vivo.
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Canola
Canola refers to a cultivar of either Rapeseed (Brassica napus L.) or field mustard (Brassica campestris L. or
Brassica Rapa var.). Its seeds are used to produce edible oil suitable for consumption by humans[1][2] and
livestock.[3] The oil is also suitable for use as biodiesel.
Originally, Canola was bred naturally from rapeseed in Canada by Keith Downey and Baldur R. Stefansson in the
early 1970s,[4][5] but it has a very different nutritional profile in addition to much less erucic acid.[6] The name
"canola" was derived from "Canadian oil, low acid" in 1978.[7][8] Genetically modified rapeseed is sometimes
referred to as Rapeseed 00. A product known as LEAR (for low erucic acid rapeseed) derived from cross-breeding
of multiple lines of Brassica juncea may also be referred to as canola oil and is considered safe for human
consumption.[9]
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History

Close up of rapeseed blooms

Canola field in Temora, New South Wales

Canola was developed through conventional plant breeding from
rapeseed, an oilseed plant already used in ancient civilization as a fuel.
The word “rape” in rapeseed comes from the Latin word “rapum,”
meaning turnip. Turnip, rutabaga, cabbage, Brussels sprouts, mustard,
and many other vegetables are related to the two natural canola
varieties commonly grown, which are cultivars of Brassica napus and
Brassica rapa. The change in name serves to distinguish it from
natural rapeseed oil, which has much higher erucic acid content.

Hundreds of years ago, rapeseed oil was used as a fuel in lamps in Asia
and Europe. The Chinese and Indians used a form of rapeseed oil that
was unrefined (natural).[10] Its use was limited until the development of
steam power, when machinists found rapeseed oil clung to water- or
steam-washed metal surfaces better than other lubricants. World War II
saw high demand for the oil as a lubricant for the rapidly increasing
number of steam engines in naval and merchant ships. When the war
blocked European and Asian sources of rapeseed oil, a critical shortage
developed and Canada began to expand its limited rapeseed
production.

After the war, demand declined sharply and farmers began to look for
other uses for the plant and its products. Rapeseed oil extracts were
first put on the market in 1956–1957 as food products, but these
suffered from several unacceptable characteristics. Rapeseed oil had a
distinctive taste and a disagreeable greenish colour due to the presence
of chlorophyll. It also contained a high concentration of erucic acid.
Experiments on animals have pointed to the possibility that erucic acid,
consumed in large quantities, may cause heart damage, although Indian
researchers have published findings that call into question these
conclusions and the implication that the consumption of mustard or
rapeseed oil is dangerous.[11][12][13][14][15] Feed meal from the
rapeseed plant also was not particularly appealing to livestock, due to high levels of sharp-tasting compounds called
glucosinolates, and they would not eat it.

A variety developed in 1998 is considered to be the most disease- and drought-resistant Canola variety of rapeseed to
date. This and other recent varieties have been produced by using genetic engineering. Currently, 82% of the
rapeseed crops planted in Alberta, Manitoba, and Saskatchewan are GM (genetically modified) herbicide-tolerant
canola varieties.[16]

Canola was originally a trademark, but is now a generic term for edible varieties of rapeseed oil. In Canada, an
official definition of canola is codified in Canadian law.[17]
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Production and trade
Rapeseed was once considered a specialty crop in Canada, but Canola now has become a major American cash crop.
Canada and the United States produce between 7 and 10 million tonnes of canola seed per year. Annual Canadian
exports total 3 to 4 million tonnes of the seed, 800,000 tonnes of canola oil and 1 million tonnes of canola meal. GM
canola may not be grown in any of the countries banning GMOs and some of those even ban importation of the end
products. Within the United States, 90% of the canola crop is grown in North Dakota.[18]

Rapeseed is the highest-producing oil-seed crop in the USA. An Oregon State University researcher has determined
that growing winter rapeseed for hybrid Canola seed appears possible in central Oregon, USA, but the state prohibits
it from being grown in Deschutes, Jefferson, and Crook counties because it may attract bees away from specialty
seed crops such as carrots, which require bees for pollination. The rapeseed blossom is a major source of nectar for
honeybees.
The major customers of canola seed are Japan, Mexico, China, and Pakistan, while the bulk of canola oil and meal
goes to the United States, with smaller amounts shipped to Mexico, China, and Europe. World production of
rapeseed oil in the 2002–2003 season was about 14 million metric tons.[19] In the 2010–2011 season, world
production is estimated to be at 58.4 million tonnes.[20] The United States is a net consumer of canola oil, having
used 3 billion pounds in 2010, 2.5 billion of which was imported from Canada.[18]

The main price discovery mechanism for worldwide canola trade is the ICE Futures Canada (formerly Winnipeg
Commodity Exchange) canola futures contract. Rapeseed is traded on the Euronext exchange.

Canola oil

Bottle of canola cooking
oil

Canola oil is made at a processing facility by slightly heating and then crushing the seed.
Almost all commercial grade canola oil is then refined using hexane. Finally, the crude
oil is refined using water precipitation and organic acid, "bleaching" with clay, and
deodorizing using steam distillation.[21] Approximately 43% of a seed is oil.[22] What
remains is a rapeseed meal that is tolerated by livestock and has become a high quality
animal feed. 22.68 kilograms (50 pounds) of rapeseed makes approximately 10 liters
(2.64 US gallons) of canola oil. Canola oil is a key ingredient in many foods. Its
reputation as a healthy oil has created high demand in markets around the world.

The oil has many non-food uses, and often replaces non-renewable resources in products
including industrial lubricants, biofuels, candles, lipsticks, and newspaper inks.

The average density of canola oil is 0.92 g/ml.[23]
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Health benefits

Compound Family % of total

Oleic acid ω-9 61%[24]

Linoleic acid ω-6 21%[24]

Alpha-linolenic acid ω-3 11%[24] 9%[25]

Saturated fatty acids 7%[24]

Palmitic acid 4%[25]

Stearic acid 2%[25]

Trans fat 0.4%[26]

Canola oil is low in saturated fat (less than 7%),[22] is high in monounsaturated fat, and has a beneficial omega-3
fatty acid profile (which has well established heart health benefits)[27] and is recognized by many health professional
organizations including the American Dietetic Association, and American Heart Association.[28][29][30][31] Canola oil
has been given a qualified health claim from the U.S. Food and Drug Administration[32] based on the theory that the
absence of saturated fats (consumption of which may cause coronary heart disease) in the oil content makes it a
healthy food.

Erucic acid issues
Although wild rapeseed oil contains significant amounts of erucic acid,[33] a known toxin,[34] the cultivar used to
produce commercial, food-grade canola oil was bred to contain less than 2% erucic acid, levels that are not believed
to cause harm in humans[35][36] and no health effects have been associated with consumption by humans of the
genetically modified oil.[34] Although rumors that canola oil can cause dangerous health problems circulated,[37][38]

there is no reason to believe canola oil poses unusual health risks and its consumption in food-grade forms is
generally recognized as safe by the United States Food and Drug Administration.[2][35]

Biodiesel
Because of the lower levels of the toxic and irritating properties of genetically modified rapeseed oil, Canola oil is a
more promising source for manufacturing biodiesel than the natural oil as a renewable alternative to fossil fuels.

Genetic modification issues

Blooming Canola field in Saskatchewan

A genetically engineered rapeseed that is tolerant to herbicide was first
introduced to Canada in 1995. Today 80% of the acres sown are
genetically modified canola.[16] A 2010 study conducted in North
Dakota found herbicide resistant transgenes in 80% of wild natural
rapeseed plants. The escape of the genetically modified plants has
raised concerns that the build-up of herbicide resistance in feral canola
and related weeds could make it more difficult to manage these plants
using herbicides.[39]

Legal issues
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Genetically modified rapeseed, canola, has become a point of controversy and contentious legal battles. In one
high-profile case (Monsanto Canada Inc. v. Schmeiser) the Monsanto Company sued Percy Schmeiser for patent
infringement after his field was contaminated with Monsanto's patented Roundup Ready glyphosate-tolerant canola.
The Supreme Court ruled that Percy was in violation of Monsanto's patent because he knew Monsanto's variety was
growing on his land, but he was not required to pay Monsanto damages since he did not benefit financially from its
presence.[40] On March 19, 2008, Schmeiser and Monsanto Canada Inc. came to an out-of-court settlement whereby
Monsanto would pay for the clean-up costs of the contamination, which came to a total of $660 Canadian.[41]

The introduction of the genetically modified crop to Australia is generating considerable controversy.[42] Canola is
Australia's third biggest crop, and is used often by wheat farmers as a break crop to improve soil quality. As of 2008
the only genetically modified crops in Australia were non-food crops: carnations and cotton. In 2003, Australia's
gene technology regulator approved the release of canola altered to make it resistant to Glufosinate ammonium, a
herbicide.[43]
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Caraway

Caraway

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Apiales
Family: Apiaceae
Genus: Carum

Species: C. carvi

Binomial name

Carum carvi
L.

Caraway (Carum carvi) also known as meridian fennel,[1][2][3][4] or Persian cumin[3] is a biennial plant in the
family Apiaceae,[5] native to western Asia, Europe and Northern Africa.
The plant is similar in appearance to a carrot plant, with finely divided, feathery leaves with thread-like divisions,
growing on 20–30 cm stems. The main flower stem is 40–60 cm tall, with small white or pink flowers in umbels.
Caraway fruits (erroneously called seeds) are crescent-shaped achenes, around 2 mm long, with five pale ridges.
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Cultivation
The plant prefers warm, sunny locations and well-drained soil rich in organic matter. In warmer regions it is planted
in the winter months as an annual. In temperate climates it is planted as a summer annual or biennial. There is
however a polyploid variant (with four haploid sets=4n) of this plant that was found to be perennial.

Uses

Caraway fruits

A magnified view of caraway fruits used as a
spice.

The fruits, usually used whole, have a pungent, anise-like flavor and
aroma that comes from essential oils, mostly carvone and limonene.
They are used as a spice in breads, especially rye bread.

Caraway is also used in desserts, liquors, casseroles, curry and other
foods. It is more commonly found in European cuisine. For example, it
is commonly used in British Caraway seed cake and is also added to
sauerkraut. [6][7][8][9][10]. It is also used to add flavor to cheeses
such as bondost, pultost, nøkkelost and havarti. Akvavit and several
liqueurs are made with caraway. In Middle Eastern cuisine, caraway
pudding is a popular dessert during Ramadan.[11]

The roots may be cooked as a root vegetable like parsnips or carrots.
Caraway seed oil is also used as a fragrance component in soaps,
lotions, and perfumes.

Names and history

The etymology of caraway is complex and poorly understood.
Caraway has been called by many names in different regions, with
names deriving from the Latin cuminum (cumin), the Greek karon
(again, cumin), which was adapted into Latin as carum (now meaning
caraway), and the Sanskrit karavi, sometimes translated as "caraway"
but other times understood to mean "fennel."[12] The Italian finocchio

meridionale (meridian fennel) suggests these shared roots, while cumino tedesco (German cumin) again points
towards cumin—though caraway also has its own name in Italian, caro . Other languages share similar peculiarities,
with the Norwegian name "karve", Yiddish borrowing the German Kümmel (caraway) as kimmel to mean caraway,
yet using the semitic term kamoon for cumin, which is Kreuzkümmel in German.[12]

English usage of the term caraway dates back to at least 1440,[13] and is considered by Skeat to be of Arabic origin,
though Katzer believes the Arabic al-karawya (cf. Spanish alcaravea) to be derived from the Latin carum.[12]
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Similar herbs
Caraway thyme has a strong caraway scent and is sometimes used as a substitute for real caraway in recipes.
Other similar members of the family Apiaceae include anise, fennel, dill, cumin, licorice-root (Ligusticum), and
coriander (cilantro).[5]
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Cardamom

Cardamom

True Cardamom (Elettaria cardamomum)

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Monocots
(unranked): Commelinids
Order: Zingiberales
Family: Zingiberaceae

Genera

•• Amomum
•• Elettaria

Cardamom (or cardamon) refers to several plants of the genera Elettaria and Amomum in the ginger family
Zingiberaceae. Both genera are native to India and Bhutan; they are recognised by their small seed pod, triangular in
cross-section and spindle-shaped, with a thin papery outer shell and small black seeds. Today, the majority of
cardamom is still grown in southern India, although some other countries, such as Guatemala and Sri Lanka, have
also begun to cultivate it. Elettaria pods are light green while Amomum pods are larger and dark brown. The word
cardamom is derived from the Latin cardamomum,[1] the latinisation of the Greek καρδάμωμον (kardamomon),[2]

parallel with κάρδαμον (kardamon), "cress"[3] + ἄμωμον (amomon), a kind of an Indian spice plant.[4] The earliest
attested form of the word kardamon is of the second millennium BCE Bronze Age Mycenaean Greek ka-da-mi-ja,
written in Linear B syllabic script,[5] found among the list of flavorings on the “Spice” tablets found among palace
archives in the House of the Sphinxes in Mycenae.[6] It is the world's third most expensive spice by weight,
outstripped in terms of its market value by only saffron and vanilla.
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Types and distribution
The two main genera of the ginger family that are named as forms of cardamom are distributed as follows:
• Elettaria (commonly called cardamom, green cardamom, or true cardamom) is distributed from India to

Malaysia.
• Amomum (commonly known as black cardamom, brown cardamom, Kravan, Java cardamom, Bengal cardamom,

Siamese cardamom, white cardamom, or red cardamom) is distributed mainly in Asia and Australia.
The two types, κάρδαμομον and ἄμωμον were distinguished in the fourth century BCE by the Greek father of
botany Theophrastus, some of whose informants told him that they came to Greece from the land of the Medes in
northern Persia, while others were aware that it came originally from India.[7]

Ecology
Elettaria cardamomum is used as a food plant by the larva of the moth Endoclita hosei.

Varieties
There were initially three natural varieties of green cardamom plants.
• Malabar (Nadan/Native) – As the name suggests, this is the native variety of Kerala. These plants have panicles

which grow horizontally along the ground.
• Mysore – As the name suggests, this is a native variety of Karnataka. These plants have panicles which grow

vertically upwards.
• Vazhuka – This is a naturally occurring hybrid between Malabar and Mysore varieties, and the panicles grow

neither vertically nor horizontally, but in between.
Recently, a few planters isolated high yielding plants and started multiplying them on a large scale. The most
popular high yielding variety is "Njallani." Njallani, also known as "rup-ree-t", is a unique high-yielding cardamom
variety developed by an Indian farmer, Sebastian Joseph, at Kattappana in the South Indian state of
Kerala.[8][9][10][11] K J Baby of Idukki district, Kerala has developed a purely white flowered variety of Vazhuka
type green cardamom having higher yield than Njallani. The variety has high adaptability to different shade
conditions and can also be grown in waterlogged areas.[12]

Uses

Green and black cardamom

Both forms of cardamom are used as flavorings in both
food and drink, as cooking spices and as a medicine.
Elettaria cardamomum (the usual type of cardamom) is
used as a spice, a masticatory, and in medicine; it is
also smoked sometimes.

Food and drink

Cardamom has a strong, unique taste, with an intensely
aromatic, resinous fragrance. Black cardamom has a
distinctly more smokey, though not bitter, aroma with a
coolness some consider similar to mint.

Green cardamom is one of the most expensive spices by weight, but little is needed to impart the flavor. Cardamom
is best stored in pod form because once the seeds are exposed or ground they quickly lose their flavor. However,
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high-quality ground cardamom is often more readily (and cheaply) available and is an acceptable substitute. For
recipes requiring whole cardamom pods, a generally accepted equivalent is 10 pods equals 1½ teaspoons of ground
cardamom.
It is a common ingredient in Indian cooking and is often used in baking in Nordic countries, such as in the Finnish
sweet bread pulla or in the Scandinavian bread Julekake. In the Middle East, green cardamom powder is used as a
spice for sweet dishes as well as traditional flavouring in coffee and tea. Cardamom pods are ground together with
coffee beans to produce a powdered mixture of the two, which is boiled with water to make coffee. Cardamom is
used in some extent in savoury dishes. In some Middle Eastern countries, coffee and cardamom are often ground in a
wooden mortar, a mihbaj, and cooked together in a skillet, a "mehmas," over wood or gas, to produce mixtures that
are as much as forty percent cardamom.
In South Asia, green cardamom is often used in traditional Indian sweets and in Masala chai (spiced tea). Black
cardamom is sometimes used in garam masala for curries. It is occasionally used as a garnish in basmati rice and
other dishes. It is often referred to as fat cardamom due to its size. Individual seeds are sometimes chewed and used
in much the same way as chewing gum; it is even used by Wrigley's ('Eclipse Breeze Exotic Mint') where it states
"with cardamom to neutralize the toughest breath odors." It has been known to be used for gin making.

Traditional medicine
Green cardamom is broadly used in South Asia to treat infections in teeth and gums, to prevent and treat throat
troubles, congestion of the lungs and pulmonary tuberculosis, inflammation of eyelids and also digestive disorders. It
also is used to break up kidney stones and gall stones, and was reportedly used as an antidote for both snake and
scorpion venom. Amomum is used as a spice and as an ingredient in traditional medicine in systems of the traditional
Chinese medicine in China, in Ayurveda in India, Pakistan, Japan, Korea and Vietnam. Species in the genus
Amomum are also used in traditional Indian medicine. Among other species, varieties and cultivars, Amomum
villosum cultivated in China, Laos and Vietnam is used in traditional Chinese medicine to treat stomach issues,
constipation, dysentery, and other digestion problems. "Tsaoko" cardamom Amomum tsao-ko is cultivated in
Yunnan, China and northwest Vietnam, both for medicinal purposes and as a spice. Increased demand since the
1980s, principally from China, for both Amomum villosum and Amomum tsao-ko has provided a key source of
income for poor farmers living at higher altitudes in localized areas of China, Laos and Vietnam, people typically
isolated from many other markets. Until recently, Nepal had been the world's largest producer of large cardamom.
Guatemala has become the world's biggest producer and exporter of cardamom, with an export total of US$137.2
million for 2007.

Gallery

Cardamom plant Cardamom flowers Cardamom fruit and
seeds

Green cardamom pods and seeds
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Jar of green cardamom Green cardamom pods in a bowl

References

Notes
[1] cardamomum (http:/ / www. perseus. tufts. edu/ hopper/ text?doc=Perseus:text:1999. 04. 0059:entry=cardamomum), Charlton T. Lewis,

Charles Short, A Latin Dictionary, on Perseus Digital Library
[2] καρδάμωμον (http:/ / www. perseus. tufts. edu/ hopper/ text?doc=Perseus:text:1999. 04. 0057:entry=karda/ mwmon), Henry George Liddell,

Robert Scott, A Greek-English Lexicon, on Perseus Digital Library
[3] κάρδαμον (http:/ / www. perseus. tufts. edu/ hopper/ text?doc=Perseus:text:1999. 04. 0057:entry=ka/ rdamon), Henry George Liddell, Robert

Scott, A Greek-English Lexicon, on Perseus Digital Library
[4] ἄμωμον (http:/ / www. perseus. tufts. edu/ hopper/ text?doc=Perseus:text:1999. 04. 0057:entry=a)/ mwmon), Henry George Liddell, Robert

Scott, A Greek-English Lexicon, on Perseus Digital Library
[5] Palaeolexicon (http:/ / www. palaeolexicon. com/ default. aspx?static=12& wid=370), Word study tool of ancient languages
[6] John Chadwick (editor), 1963. The Mycenae Tablets, 3 (Transactions of the American Philosophical Society, New Series 52.7)
[7][7] Theophrastus IX.vii.2
[8] Unsung Hero: Tale of an ingenious farmer. Rediff.com, 30 May 2007 (http:/ / www. rediff. com/ money/ 2007/ may/ 30farm. htm)
[9] New cardamom variety. Njallani. National Innovation Foundation (http:/ / www. nif. org. in/ new_cardamom)
[10] Poor rainfall may hit cardamom crop. The Hindu Business Line, 06 July 2007 (http:/ / www. thehindubusinessline. com/ 2002/ 07/ 06/

stories/ 2002070600191100. htm)
[11] Cardamom: Scientists, Njallani developers fight. CommodityOnline, 8 January 2008 (http:/ / www. commodityonline. com/ commodities/

spices/ newsdetails. php?id=4634)
[12] White Flowered Cardamom Variety (http:/ / nif. org. in/ awards/ pdf_file/ kj_baby. pdf), National Innovation Foundation

Bibliography
1. Mabberley, D.J. The Plant-book: A Portable Dictionary of the Higher Plants. Cambridge University Press, 1996.
2. Gernot Katzer's Spice Pages: Cardamom (http:/ / www. uni-graz. at/ ~katzer/ engl/ Elet_car. html)
3. Plant Cultures: botany and history of Cardamom (http:/ / www. plantcultures. org. uk/ plants/ cardamom_landing.

html)
4. Pham Hoang Ho 1993, Cay Co Vietnam [Plants of Vietnam: in Vietnamese], vols. I, II & III, Montreal.
5. Buckingham, J.S. & Petheram, R.J. 2004, Cardamom cultivation and forest biodiversity in northwest Vietnam,

Agricultural Research and Extension Network, Overseas Development Institute, London UK. (http:/ / www. odi.
org. uk/ agren/ papers/ newsletter_50. pdf)

6. Aubertine, C. 2004, Cardamom (Amomum spp.) in Lao PDR: the hazardous future of an agroforest system
product, in 'Forest products, livelihoods and conservation: case studies of non-timber forest products systems vol.
1-Asia, Center for International Forest Research. Jakarta, Indonesia.

7. Álvarez, L., Gudiel, V. 2008. 'Cardamom prices leads to a re-emergence of the green gold'. (http:/ / www.
elperiodico. com. gt/ es/ 20080218/ economia/ 48732/ )

http://en.wikipedia.org/w/index.php?title=File%3AGreen_Cardamom.JPG
http://en.wikipedia.org/w/index.php?title=File%3ACardamom.JPG
http://www.perseus.tufts.edu/hopper/text?doc=Perseus%3Atext%3A1999.04.0059%3Aentry%3Dcardamomum
http://www.perseus.tufts.edu/hopper/text?doc=Perseus%3Atext%3A1999.04.0057%3Aentry%3Dkarda%2Fmwmon
http://www.perseus.tufts.edu/hopper/text?doc=Perseus%3Atext%3A1999.04.0057%3Aentry%3Dka%2Frdamon
http://www.perseus.tufts.edu/hopper/text?doc=Perseus%3Atext%3A1999.04.0057%3Aentry%3Da%29%2Fmwmon
http://www.palaeolexicon.com/default.aspx?static=12&wid=370
http://www.rediff.com/money/2007/may/30farm.htm
http://www.nif.org.in/new_cardamom
http://www.thehindubusinessline.com/2002/07/06/stories/2002070600191100.htm
http://www.thehindubusinessline.com/2002/07/06/stories/2002070600191100.htm
http://www.commodityonline.com/commodities/spices/newsdetails.php?id=4634
http://www.commodityonline.com/commodities/spices/newsdetails.php?id=4634
http://nif.org.in/awards/pdf_file/kj_baby.pdf
http://www.uni-graz.at/~katzer/engl/Elet_car.html
http://www.plantcultures.org.uk/plants/cardamom_landing.html
http://www.plantcultures.org.uk/plants/cardamom_landing.html
http://www.odi.org.uk/agren/papers/newsletter_50.pdf
http://www.odi.org.uk/agren/papers/newsletter_50.pdf
http://www.elperiodico.com.gt/es/20080218/economia/48732/
http://www.elperiodico.com.gt/es/20080218/economia/48732/


Cashew 208

Cashew

Cashew

Cashews ready for harvest in Kollam, India

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Sapindales
Family: Anacardiaceae
Genus: Anacardium

Species: A. occidentale

Binomial name

Anacardium occidentale
L.

The cashew is a tree in the family Anacardiaceae. Its English name derives from the Portuguese name for the fruit of
the cashew tree, caju, which in turn derives from the indigenous Tupi name, acajú. Originally native to northern
South America, it is now widely grown in tropical climates for its cashew seeds and cashew apples.
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Etymology
The name Anacardium refers to the shape of the fruit, which looks like an inverted heart (ana means "upwards" and
-cardium means "heart"). In the Tupian languages acajú means "nut that produces itself"[1] [1].

Habitat and growth

'Anacardium occidentale', from Koehler's
'Medicinal-Plants' (1887)

Worldwide cashew yield

The tree is small and evergreen, growing to
10-12m (~32 ft) tall, with a short, often
irregularly shaped trunk. The leaves are
spirally arranged, leathery textured, elliptic
to obovate, 4 to 22 cm long and 2 to 15 cm
broad, with a smooth margin. The flowers
are produced in a panicle or corymb up to
26 cm long, each flower small, pale green at
first then turning reddish, with five slender,
acute petals 7 to 15 mm long. The largest
cashew tree in the world covers an area of
about 7500 square metres (unknown
operator: u'strong' sq ft).

The fruit of the cashew tree is an accessory
fruit (sometimes called a pseudocarp or false
fruit). What appears to be the fruit is an oval
or pear-shaped structure that develops from
the pedicel and the receptacle of the cashew
flower.[2] Called the cashew apple, better
known in Central America as "marañón", it
ripens into a yellow and/or red structure
about 5–11 cm long. It is edible, and has a
strong "sweet" smell and a sweet taste. The
pulp of the cashew apple is very juicy, but
the skin is fragile, making it unsuitable for
transport. In Latin America, a fruit drink is
made from the cashew apple pulp which has
a very refreshing taste and tropical flavor
that can be described as having notes of
mango, raw green pepper, and just a little
hint of grapefruit-like citrus.

The true fruit of the cashew tree is a kidney or boxing-glove shaped drupe that grows at the end of the cashew apple.
The drupe develops first on the tree, and then the pedicel expands to become the cashew apple. Within the true fruit
is a single seed, the cashew nut. Although a nut in the
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Cashew tree

culinary sense, in the botanical sense the nut of the cashew is a seed.
The seed is surrounded by a double shell containing an allergenic
phenolic resin, anacardic acid, a potent skin irritant chemically related
to the more well known allergenic oil urushiol which is also a toxin
found in the related poison ivy. Properly roasting cashews destroys the
toxin, but it must be done outdoors as the smoke (not unlike that from
burning poison ivy) contains urushiol droplets which can cause severe,
sometimes life-threatening, reactions by irritating the lungs. People
who are allergic to cashew urushiols may also react to mango or
pistachio which are also in the Anacardiaceae family. Some people are
allergic to cashew nuts, but cashews are a less frequent allergen than
nuts or peanuts.[3]

Dispersal
While native to Northern South America, the Portuguese took the cashew plant to Goa, India, between the years of
1560 and 1565. From there it spread throughout Southeast Asia and eventually Africa.[4]

Uses

Medicine and industry

Cashew nuts, salted

The cashew nutshell liquid (CNSL), a byproduct of processing cashew,
is mostly composed of anacardic acids[5] (70%), cardol (18%) and
cardanol (5%).[6] These acids have been used effectively against tooth
abscesses due to their lethality to a wide range of Gram-positive
bacteria.[7] Many parts of the plant are used by the Patamona of
Guyana medicinally. The bark is scraped and soaked overnight or
boiled as an antidiarrheal;[7] it also yields a gum used in varnish. Seeds
are ground into powders used for antivenom for snake bites.[7] The nut
oil is used topically as an antifungal and for healing cracked heels.[7]

Anacardic acid is also used in the chemical industry for the production
of cardanol, which is used for resins, coatings, and frictional materials.[5][6]

Culinary

Cashew nuts, roasted and salted

The cashew nut is a popular snack, and its rich flavor means that it is
often eaten roasted, on its own, lightly salted or sugared, or covered in
chocolate.

Cashew is very commonly used in Indian cuisine. The nut can be used
whole for garnishing sweets or curries, or ground into a paste that
forms a base of sauces for curries (eg.Korma), or some sweets. It is
also used in powdered form in the preparation of several Indian sweets
and desserts. In Goan cuisine both roasted and raw kernels are used
whole for making curries and sweets. The cashew apple is eaten raw or
used in curries.
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The cashew nut can also be harvested in its tender form, when the shell has not hardened and is green in color. The
shell is soft and can be cut with a knife and the kernel extracted, but it is still corrosive at this stage, so gloves are
required. The kernel can be soaked in turmeric water to get rid of the corrosive material before use. This is mostly
found in Kerala cuisine, typically in avial, a dish that contains several vegetables, grated coconut, turmeric and green
chilies.
Cashew nuts also appear in Thai cuisine and Chinese cuisine, generally in whole form.
In Malaysia, the young leaves are eaten raw in a salad or with Sambal belacan (shrimp paste with chili and lime).
In Brazil, the cashew fruit juice is popular all across the country.
In Panama, the cashew fruit is cooked with water and sugar for a prolonged period of time to make a sweet, brown,
paste-like dessert called "dulce de marañón". Marañón is one of the Spanish names for cashew.
In the Philippines, cashew is a known product of Antipolo, and is eaten with suman. Pampanga also has a sweet
dessert called turrones de casuy which is cashew marzipan wrapped in white wafer.
In Indonesia, roasted and salted cashew nut is called kacang mete or kacang mede, while the cashew apple is called
jambu monyet (literally means monkey rose apple).

Alcohol
In Goa, India, the cashew apple (the accessory fruit) is mashed, the juice is extracted and kept for fermentation for
2–3 days. Fermented juice then undergoes a double distillation process. The resulting beverage is called feni.
Fenny/feni is about 40-42% alcohol. The single distilled version is called "Urrac" (the 'u' is pronounced ~ 'oo') which
is about 15% alcohol.
In the southern region of Mtwara, Tanzania, the cashew apple (bibo in Swahili) is dried and saved. Later it is
reconstituted with water and fermented, then distilled to make a strong liquor often referred to by the generic name,
gongo.
In Mozambique, it is very common among the cashew farmers to make a strong liquor from the cashew apple which
is called "agua ardente" (burning water).
According to An Account of the Island of Ceylon written by Robert Percival[8] an alcohol had been distilled in the
early twentieth century from the juice of the fruit, and had been manufactured in the West Indies. Apparently the
Dutch considered it superior to brandy as a "liqueur."

Nutrition

cashew nuts, raw

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  2314 kJ (unknown operator: u'strong' kcal)

Carbohydrates 30.19 g

- Sugars 5.91 g

- Dietary fiber 3.3 g

Fat 43.85 g

- saturated 7.78 g

- monounsaturated 23.8 g

- polyunsaturated 7.85 g

Protein 18.22 g
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Water 5.2 g

Thiamine (vit. B1) .42 mg (37%)

Riboflavin (vit. B2) .06 mg (5%)

Niacin (vit. B3) 1.06 mg (7%)

Pantothenic acid (B5) .86 mg (17%)

Vitamin B6 .42 mg (32%)

Folate (vit. B9) 25 μg (6%)

Vitamin C .5 mg (1%)

Calcium 37 mg (4%)

Iron 6.68 mg (51%)

Magnesium 292 mg (82%)

Manganese 1.66 mg (79%)

Phosphorus 593 mg (85%)

Potassium 660 mg (14%)

Sodium 12 mg (1%)

Zinc 5.78 mg (61%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

The fats and oils in cashew nuts are 54% monounsaturated fat (18:1), 18% polyunsaturated fat (18:2), and 16%
saturated fat (9% palmitic acid (16:0) and 7% stearic acid (18:0)).[9]

Gallery
Cashew Fruit - stages of development

Further reading
• Morton, Julia F. Fruits of Warm Temperatures. ISBN 978-0961018412 [10]. Cashew Apple. p. 239–240.[11]
• Pillai, Rajmohan and Santha, P. The World Cashew Industry (Rajan Pillai Foundation, Kollam, 2008).nm,.
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Anacardium_occidentale. html)

Catuaba
The name catuaba (which is actually pronounced [ka.two.'ava], a Guarani word that means "what gives strength to
the indian") is used for the infusions of the bark of a number of trees native to Brazil. The most widely used barks
are derived from the trees Trichilia catigua and Erythroxylum vacciniifolium. Other catuaba preparations use the
bark of trees from the following genera or families : Anemopaegma, Ilex, Micropholis, Phyllanthus, Secondatia,
Tetragastris and species from the Myrtaceae.
It is often claimed that catuaba is derived from the tree Erythroxylum catuaba, but this tree has been described only
once, in 1904, and it is not known today to what tree this name referred. E. catuaba is therefore not a recognised
species (Kletter et al.; 2004).
Local synonyms are Chuchuhuasha, Tatuaba, Pau de Reposta, Piratancara and Caramuru. A commercial liquid
preparation, Catuama, contains multiple ingredients, one of these being catuaba from Trichilia catigua.
An infusion of the bark is used in traditional Brazilian medicine as an aphrodisiac and central nervous system
stimulant. These claims have not been confirmed in scientific studies, but a journalist for the Discovery Channel
claims that "reports in scientific journals and at conferences have supported [catuaba's] use for sexual enhancement.
In catuaba, a group of three alkaloids dubbed catuabine A, B and C are believed to enhance sexual function by
stimulating the nervous system".
A study by Manabe et al. (1992)[1] showed that catuaba extracts from Trichilia catigua were useful in preventing
potentially lethal bacterial infections and HIV infection in mice.
Catuaba bark and preparations are sold as aphrodisiacs and remedies for erectile dysfunction in health food stores
and through online retailers.
Catuaba extract is also used as a food flavouring in the British "traditional" cola drink manufactured by Fentimans,
Fentiman's Curiosity Cola.
In Patric O'Neil's book Sideways: Travels with Kafka, Hunter S. & Kerouac he ingests Catuaba, producing an
aphrodisiac effect.
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Cayenne pepper

Cayenne pepper

A large red cayenne

Heat  Hot

Scoville rating 30,000 – 50,000

The cayenne pepper—also known as the Guinea spice,[1] cow-horn pepper, aleva, bird pepper,[2] or, especially
in its powdered form, red pepper—is a red, hot chili pepper used to flavor dishes and for medicinal purposes.
Named for the city of Cayenne in French Guiana, it is a cultivar of Capsicum annuum related to bell peppers,
jalapeños, and others. The Capsicum genus is in the nightshade family (Solanaceae).
The fruits are generally dried and ground, or pulped and baked into cakes, which are then ground and sifted to make
the powdered spice of the same name.
Cayenne is used in cooking spicy dishes, as a powder or in its whole form (such as in Korean, Sichuan and other
Asian cuisine), or in a thin, vinegar-based sauce. It is generally rated at 30,000 to 50,000 Scoville units. It is also
used as an herbal supplement, and was mentioned by Nicholas Culpeper in his 17th century book Complete
Herbal.[1]

Cultivation
Most cultivated varieties of cayenne, Capsicum annuum, can be grown in a variety of locations and need
approximately 100 days to mature. Peppers prefer warm, moist, nutrient-rich soil in a warm climate. The plants grow
to about 2–4 feet (unknown operator: u'strong'unknown operator: u'strong'unknown operator: u'strong'
unknown operator: u'strong') of height and should be spaced 3 ft (unknown operator: u'strong' m) apart.[3]

Chilis are mostly perennial in sub-tropical and tropical regions; however, they are usually grown as annuals in
temperate climates. They can be overwintered if protected from frost, and require some pruning.[4]

Nutrition
Cayenne pepper, by weight, is relatively high in vitamin A. It also contains vitamin B6, vitamin E, vitamin C,
riboflavin, potassium and manganese.[5] However, given the very small amount of cayenne pepper typically
consumed in a serving, it makes a negligible contribution to overall dietary intake of these nutrients. Cayenne pepper
is also known as a male aphrodisiac because it contains capsaicin which can increase blood flow to all parts of the
human body. It is known in many cultures to be a potent libido enhancing aid that increases euphoric endorphins in
the blood stream. [2]
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In cuisine

Cayenne peppers used during the marination of chicken

Cayenne is a popular spice in a variety of cuisines. It is employed
variously in its fresh form, dried and powdered, and as dried
flakes. It is also a key ingredient in a variety of hot sauces,
particularly those employing vinegar as a preservative. Cayenne
pepper is often spread on sandwiches or similar items to add a
spicy flavor. Buffalo-wing sauce contains Cayenne pepper.

In beverages

Beverage products are emerging with cayenne-pepper extract,
capsaicin, as an active ingredient.[6][7]
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Celery

Celery

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Apiales
Family: Apiaceae
Genus: Apium

Species: A. graveolens

Binomial name

Apium graveolens
L.

Apium graveolens is a plant species in the family Apiaceae commonly known as celery (var. dulce) or celeriac (var.
rapaceum), depending on whether the petioles (stalks) or roots are eaten: celery refers to the former and celeriac to
the latter. Apium graveolens grows to 1 m tall. The leaves are pinnate to bipinnate leaves with rhombic leaflets
3–6 cm long and 2–4 cm broad. The flowers are creamy-white, 2–3 mm diameter, produced in dense compound
umbels. The seeds are broad ovoid to globose, 1.5–2 mm long and wide.
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Etymology

Apium graveolens, leaf cellery

First attested in English 1664, the word "celery" derives from the
French céleri, in turn from Italian seleri, the plural of selero,
which comes from Late Latin selinon,[1] the latinisation of the
Greek σέλινον (selinon), "parsley".[2][3] The earliest attested form
of the word is the Mycenaean Greek se-ri-no, written in Linear B
syllabic script.[4]

Taxonomy

Celery was described by Carl von Linné in Volume One of his
Species Plantarum in 1753.[5]

The closely related Apium bermejoi from the island of Minorca is
one of the rarest plants in Europe, with fewer than 100 individuals
left.[6]

Cultivation

Head of celery, sold as a vegetable. Usually only
the stalks are eaten.

Celery root, or celeriac, is also used as a
vegetable.

In North America, commercial production of celery is dominated by
the varieties called Pascal celery.[7] Gardeners can grow a range of
cultivars, many of which differ little from the wild species, mainly in
having stouter leaf stems. They are ranged under two classes, white
and red; the white cultivars being generally the best flavoured, and the
most crisp and tender. The stalks grow in tight, straight, parallel
bunches, and are typically marketed fresh that way, without roots and
just a little green leaf remaining.

The wild form of celery is known as "smallage". It has a furrowed stalk
with wedge-shaped leaves, the whole plant having a coarse, earthy
taste, and a distinctive smell. The stalks are not usually eaten (except in
soups or stews in French cuisine), but the leaves may be used in salads,
and its seeds are those sold as a spice.[8] With cultivation and
blanching, the stalks lose their acidic qualities and assume the mild,
sweetish, aromatic taste particular to celery as a salad plant.

The plants are raised from seed, sown either in a hot bed or in the open
garden according to the season of the year, and after one or two
thinnings and transplantings, they are, on attaining a height of
15–20 cm, planted out in deep trenches for convenience of blanching,
which is effected by earthing up to exclude light from the stems.

In the past, celery was grown as a vegetable for winter and early
spring; it was perceived as a cleansing tonic, welcomed to counter the salt-sickness of a winter diet. By the 19th
century, the season for celery had been extended, to last from the beginning of September to late in April.[9]
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Harvesting and storage

Cross-section of a Pascal celery rib

Harvesting occurs when the average size of celery in a field is
marketable; due to extremely uniform crop growth, fields are harvested
only once. The petioles and leaves are removed and harvested; celery
is packed by size and quality (determined by colour, shape,
straightness and thickness of petiole, stalk and midrib length and
absence of disease, cracks, splits, insect damage and rot). Under
optimal conditions, celery can be stored for up to seven weeks between
0 to 2 °C (32 to 36 °F). Inner stalks may continue growing if kept at
temperatures above 0 °C (unknown operator: u'strong' °F). Freshly
cut petioles of celery are prone to decay, which can be prevented or
reduced through the use of sharp blades during processing, gentle

handling, and proper sanitation.[10]

Cut pieces of celery last only a few hours before they turn brown, and few American restaurants include it in green
salads because it cannot be prepared far enough ahead of time. In the past, restaurants used to store it in a container
of water with powdered vegetable preservative; however, the sulfites in the preservative caused allergic reactions in
some people.[11] In 1986, the U.S. Food and Drug Administration banned the use of sulfites on fruits and vegetables
intended to be eaten raw.[12]

Uses
Apium graveolens is used around the world as a vegetable, either for the crisp petiole (leaf stalk) or the fleshy
toproot.
In temperate countries, celery is also grown for its seeds. Actually very small fruit, these "seeds" yield a valuable
volatile oil used in the perfume and pharmaceutical industries. They also contain an organic compound called apiol.
Celery seeds can be used as flavouring or spice, either as whole seeds or ground and mixed with salt, as celery salt.
Celery salt can also be made from an extract of the roots. Celery salt is used as a seasoning, in cocktails (notably to
enhance the flavour of Bloody Mary cocktails), on the Chicago-style hot dog, and in Old Bay Seasoning.
Celery, onions, and bell peppers are the holy trinity of Louisiana Creole and Cajun cuisine. Celery, onions, and
carrots make up the French mirepoix, often used as a base for sauces and soups. Celery is a staple in many soups,
such as chicken noodle soup.

Medicine

Celery seeds

The use of celery seed in pills for relieving pain was described by
Aulus Cornelius Celsus around 30 AD.[13] Celery seeds contain a
compound, 3-n-butylphthalide, that has been demonstrated to lower
blood pressure in rats.[14]

It is thought to be an aphrodisiac by some people, because it is thought
to contain androsterone, a metabolic product of testosterone. However,
this is a misunderstanding of androstenone.[15]

Bergapten in the seeds can increase photosensitivity, so the use of
essential oil externally in bright sunshine should be avoided. The oil
and large doses of seeds should be avoided during pregnancy, as they
can act as a uterine stimulant. Seeds intended for cultivation are not suitable for eating as they are often treated with
fungicides.
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Nutrition

Celery, raw

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  57 kJ (unknown operator: u'strong' kcal)

Carbohydrates 3 g

- Sugars 1.4 g

- Dietary fibre 1.6 g

Fat 0.2 g

Protein 0.7 g

Water 95 g

Vitamin C 3 mg (4%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Celery is used in weight-loss diets, where it provides low-calorie dietary fibre bulk. Celery seeds are also a great
source of calcium, and are regarded as a good alternative to animal products. Celery is often purported to be a
"negative calorie food" based on the assumption that it contains fewer calories than it takes to digest; however, this
statement has no scientific merit.[16]

Allergies
Celery is among a small group of foods (headed by peanuts) that appear to provoke the most severe allergic
reactions; for people with celery allergy, exposure can cause potentially fatal anaphylactic shock.[17] The allergen
does not appear to be destroyed at cooking temperatures. Celery root—commonly eaten as celeriac, or put into
drinks—is known to contain more allergen than the stalk. Seeds contain the highest levels of allergen content.
Exercise-induced anaphylaxis may be exacerbated. An allergic reaction also may be triggered by eating foods that
have been processed with machines that have previously processed celery, making avoiding such foods difficult. In
contrast with peanut allergy being most prevalent in the US, celery allergy is most prevalent in Central Europe.[18] In
the European Union, foods that contain or may contain celery, even in trace amounts, must be clearly marked as
such.

History
Daniel Zohary and Maria Hopf[19] note that celery leaves and inflorescences were part of the garlands found in the
tomb of pharaoh Tutankhamun (died 1323 BC), and celery mericarps dated to the seventh century BC were
recovered in the Heraion of Samos. However, they note "since A. graveolens grows wild in these areas, it is hard to
decide whether these remains represent wild or cultivated forms." Only by classical times is it certain that celery was
cultivated.
M. Fragiska mentions an archeological find of celery dating to the 9th century BC, at Kastanas; however, the literary
evidence for ancient Greece is far more abundant. In Homer's Iliad, the horses of the Myrmidons graze on wild
celery that grows in the marshes of Troy, and in Odyssey, there is mention of the meadows of violet and wild celery
surrounding the cave of Calypso.[20]
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Cultural depictions

Selinunte didrachm coin bearing a selinon
(celery) leaf, circa 515-470 BC.

Apium illustration from Barbarus Apuleius'
Herbarium, circa 1400.

A chthonian symbol among the ancient Greeks, celery was said to have
sprouted from the blood of Kadmilos, father of the Cabeiri, chthonian
divinities celebrated in Samothrace, Lemnos and Thebes. The spicy
odour and dark leaf colour encouraged this association with the cult of
death. In classical Greece, celery leaves were used as garlands for the
dead, and the wreaths of the winners at the Isthmian Games were first
made of celery before being replaced by crowns made of pine.
According to Pliny the Elder[21] in Achaea, the garland worn by the
winners of the sacred Nemean Games was also made of celery.[20] The
Ancient Greek colony of Selinous (Greek: Σελινοῦς, Selinoūs), on
Sicily, was named after wild parsley that grew abundantly there;
Selinountian coins depicted a parsley leaf as the symbol of the city.

The name "celery" retraces the plant's route of successive adoption in
European cooking, as the English "celery" (1664) is derived from the
French céleri coming from the Lombard term, seleri, from the Latin
selinon, borrowed from Greek.[22] Celery's Mediterranean origins are
still commemorated in the French expression céleri d'Italie.

Celery's surprisingly late arrival in the English kitchen is an
end-product of the long tradition of seed selection needed to reduce the
sap's bitterness and increase its sugars. By 1699, John Evelyn could
recommend it in his Acetaria. A Discourse of Sallets: "Sellery, apium
Italicum, (and of the Petroseline Family) was formerly a stranger with us (nor very long since in Italy) is an hot and
more generous sort of Macedonian Persley or Smallage...and for its high and grateful Taste is ever plac'd in the
middle of the Grand Sallet, at our Great Men's tables, and Praetors feasts, as the Grace of the whole Board".

Celery has made a surprising appearance in football folklore. Supporters of English Premier League team Chelsea
and Football League team Gillingham regularly sing songs about the vegetable and are famed for throwing celery
during matches. This has also given rise to the "Chelsea Cocktail", a pint of Guinness garnished with a stick of
celery.
The Fifth incarnation of Doctor Who, Peter Davison, was noted for wearing a stalk of celery on his lapel, claiming it
at one point to be an excellent restorative, though the human olfactory sense was comparatively weak.
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Ceratonia siliqua

Ceratonia siliqua

Illustration of the Carob tree's vegetative components (Ceratonia siliqua).

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Fabales
Family: Fabaceae
Genus: Ceratonia

Species: C. siliqua

Binomial name

Ceratonia siliqua
L.
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Ceratonia siliqua, close-up of female
flower.

Green and ripe Carob pods.

Obverse and reverse of Carob leaflet.

Ceratonia siliqua, commonly known as the Carob tree and St
John's-bread,[1] is a species of flowering evergreen shrub or tree in the pea
family, Fabaceae. It is widely cultivated for its edible legumes, and as an
ornamental tree in gardens.

It is native to the Mediterranean region including Southern Europe, Northern
Africa, the larger Mediterranean islands; to the Levant and Middle-East of
Western Asia into Iran; and to the Canary Islands and Macaronesia.[2][3]

The vernacular names in other cultures and languages for Ceratonia siliqua
include: Arabic: خروب, kharrūb; German: Johannisbrotbaum; Greek:
χαρουπιά, haroupia or ξυλοκερατιά, ksylokeratia ; Spanish: algarrobo,
caroba; French: caroubier, caroube; Hebrew: חרוב ḥaruv; Portuguese:
alfarrobeira; Catalan: garrofa; Sicilian: carrubba; Turkish: harnup,
keçiboynuzu; Croatian: rogač.[2]

Morphology

The Ceratonia siliqua tree grows up to 10 metres (unknown operator:
u'strong' ft) tall. The crown is broad and semi-spherical, supported by a thick
trunk with brown rough bark and sturdy branches. Leaves are 10 to 20
centimetres (unknown operator: u'strong' to unknown operator: u'strong'
in) long, alternate, pinnate, and may or may not have a terminal leaflet. It is
frost-tolerant.

Most carob trees are dioecious. The trees blossom in autumn
(September–October). The flowers are small and numerous, spirally arranged
along the inflorescence axis in catkin-like racemes borne on spurs
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Ceratonia siliqua in native habitat.

Ceratonia siliqua, close-up of leaves.

Green fruit pods, 15 cm (6 inches) long.

from old wood and even on the trunk (cauliflory); they
are pollinated by both wind and insects. Male flowers
produce a characteristic odour, resembling semen.[4]

The fruit is a pod that can be elongated, compressed,
straight or curved, and thickened at the sutures. The
pods take a full year to develop and ripen. The ripe
pods eventually fall to the ground and are eaten by
various mammals, thereby dispersing the seed.
Likewise, carob consumed by humans is actually the
dried (and sometimes roasted) pod, and not the 'nuts' or
seeds.

The seeds of Ceratonia siliqua contains
leucodelphinidin, a colourless chemical compound.[5]

Habitat and ecology

The carob genus, Ceratonia, belongs to the Fabaceae
(legume) family, and is believed to be an archaic
remnant of a part of this family now generally
considered extinct. It grows well in warm temperate
and subtropical areas, and tolerates hot and humid
coastal areas. As a xerophytic (drought-resistant)
species, carob is well adapted to the ecological
conditions of the Mediterranean region. Trees prefer
well drained loam and are intolerant of waterlogging,
but the deep root systems can adapt to a wide variety of
soil conditions and are fairly salt-tolerant.[6]

While previously not believed to form nitrogen fixation
nodules typical of the legume family,[6] trees have been
identified more recently with nodules containing
bacteria believed to be from the Rhizobium genus.[7]
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Ripe fruit pods on tree.

Natural low branching form of tree in native habitat at WWF Oasis
of Monte Arcosu, Sardinia, Italy.

Map of cultivated Carobs' crop volumes in the Mediterranean countries.

Although used extensively for
agriculture, carob can still be found
growing wild in eastern Mediterranean
regions, and has become naturalized in
the west.[6] The carob tree is typical in
the southern Portuguese region of the
Algarve, where it has the name
alfarrobeira (for the tree), and
alfarroba (for the fruit), as well as in
southern Spain (Spanish: algarrobo,
algarroba), Catalonia and Valencia
(Catalan: garrofer, garrofa), Malta
(Maltese: Ħarruba), on the Italian
islands of Sicily and Sardinia (Italian:
carrubo, carruba), and in Southern
Greece, Cyprus as well as many Greek
islands such as Crete and Samos. The
common Greek name is (Greek:
χαρουπιά, charoupia), or (Greek:
ξυλοκερατιά, ksilokeratia), meaning
"wooden horn". In Turkey, it is known
as "keçiboynuzu", meaning "goat's
horn".[6][8][9]

According to FAO, the top 5 carob
producing countries are (in metric
tonnes (2009)[10]:

1.   Spain 65,000
2.   Italy 30,000
3.   Portugal 21,500
4.   Morocco 20,489
5.   Greece 16,194
The various trees known as algarrobo
in Latin America (Albizia saman in
Cuba and four species of Prosopis in
Argentina and Paraguay) belong to a
different subfamily, Mimosoideae.

Etymology

Ceratonia siliqua, the scientific name of the carob tree, derives from the Greek kerátiοn (κεράτιον), "fruit of the
carob" (from keras [κέρας] "horn"), and Latin siliqua "pod, carob." The term "carat", the unit by which gem weight
is measured, is also derived from the Greek word kerátiοn (κεράτιον), alluding to an ancient practice of weighing
gold and gemstones against the seeds of the carob tree by people in the Middle East. The system was eventually
standardized, and one carat was fixed at 0.2 grams.
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In late Roman times, the pure gold coin known as the solidus weighed 24 carat seeds (about 4.5 grams). As a result,
the carat also became a measure of purity for gold. Thus 24-carat gold means 100% pure, 12-carat gold means the
alloy contains 50% gold, etc.[11]

Subsistence on carob pods is mentioned in the Talmud: Berakhot reports that Rabbi Haninah subsisted on carob
pods.[12] It is probably also mentioned in the New Testament, in which Matthew  3:4 reports that John the Baptist
subsisted on "locusts and wild honey"; the Greek word translated "locusts" may refer to carob pods, rather than to
grasshoppers.[12] Again, in Luke 15:16, when the Prodigal Son is in the field in spiritual and social poverty, he
desires to eat the pods that he is feeding to the swine because he is suffering from starvation. The use of the carob
during a famine is likely a result of the carob tree's resilience to the harsh climate and drought. During a famine, the
swine were given carob pods so that they would not be a burden on the farmer's limited resources.
During the Second World War, it was common for the people of Malta to eat dried carob pods and prickly pears as a
supplement to rationed food.

Foods
Carob is typically dried or roasted, and is mildly sweet. In powdered, chip, or syrup form it is used as an ingredient
in cakes and cookies, and is used as a substitute for chocolate.
Carob does not contain theobromine, a toxic alkaloid found in chocolate which can cause sleeplessness, tremors,
restlessness, anxiety, nausea, and vomiting in humans[13] and can be fatal to dogs and cats.[14] This is why carob is
used to make chocolate-flavored treats for dogs.[15]

The seeds, also known as locust beans, are used as animal feed, and are the source of locust bean gum — a food
thickening agent. Crushed pods may be used to make a beverage; compote, liqueur, and syrup are made from carob
in Turkey, Malta, Portugal, Spain and Sicily. Several studies suggest that carob may aid in treating diarrhea in
infants.[16] In Libya, carob syrup (there called rub) is used as a complement to Asida. The so-called carob syrup
made in Peru is actually from the fruit of the Prosopis nigra tree.

Cultivation
Ceratonia siliqua is widely cultivated in the horticultural nursery industry as an ornamental plant for planting in
Mediterranean climate and other temperate regions around the world, as its popularity in California and Hawaii
shows. The plant develops a sculpted trunk and ornamental tree form when 'limbed up' as it matures, otherwise it is
used as a dense and large screening hedge. When not grown for legume harvests the plant is very drought tolerant
and part of 'xeriscape' landscape design for gardens, parks, and public municipal and commercial landscapes.[2]

Cultural significance
The Jewish Talmud features a parable of altruism, commonly known as "Honi and the Carob Tree", in which a carob
tree takes 70 years to bear fruit; the planter did not benefit from planting, but did so in the interest of future
generations.
In reality, the fruiting age carob trees varies: cuttings taken from fruit-bearing trees may bear fruit in as few as three
to four years, and seedlings grown in ideal conditions may fruit within six to eight years. Although it is native to
moderately dry climates, two or three summers irrigation will greatly aid the development, hasten fruiting, and
increase the yield."[17]
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Traditional uses
Carob was eaten in Ancient Egypt. It was also a common sweetener and was used in the hieroglyph for "sweet"
(nedjem). Dried carob fruit is traditionally eaten on the Jewish holiday of Tu Bishvat. Carob juice drinks are
traditionally drunk during the Islamic month of Ramadan. Also it is believed to be an aphrodisiac.
In Cyprus, the carob syrup is known as Cyprus's black gold, and is widely exported.
In Malta, a syrup (ġulepp tal-ħarrub) is made out of carob pods. This is a traditional medicine for coughs and sore
throat. A traditional sweet, eaten during Lent and Good Friday, is also made from carob pods in Malta. However,
carob pods were mainly used as animal fodder in the Maltese Islands, apart from times of famine or war when they
formed part of the diet of many Maltese.
In the Iberian Peninsula, carob pods were used mainly as animal fodder, especially to feed donkeys.
Carob pods were an important source of sugar before sugarcane and sugar beets became widely available.
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External links
Tree and images
• Purdue Univ: Fruits of Warm Climates: Carob treatment (http:/ / www. hort. purdue. edu/ newcrop/ morton/

carob. html) - horticulture and cultivars, species and native habitat treatment,
• PFAF Plant Database: Ceratonia siliqua — Carob (http:/ / www. pfaf. org/ user/ Plant.

aspx?LatinName=Ceratonia siliqua)
• U.C.CalPhotos: Carob —Ceratonia siliqua — Photo Gallery (http:/ / calphotos. berkeley. edu/ cgi/

img_query?query_src=photos_index& where-taxon=Ceratonia+ siliqua)
• Encyclopedia.com: entry for Carob (http:/ / www. encyclopedia. com/ topic/ carob. aspx)
• "Caroubier" ("The Carob Tree" - book) (http:/ / www. ginkgo. biloba. online. fr/ caroubier/ caroubier.

pdf)PDF (1.32 MB) (English)

Crops and recipes
• Cooks.com: Carob recipes (http:/ / www. cooks. com/ rec/ search/ 0,1-0,carob,FF. html)
• Egyptian-cuisine-recipes.com: "Recipe for the Egyptian Carob Drink" (http:/ / egyptian-cuisine-recipes. com/

recipes/ beverages/ carob-locust-bean-drink-kharroob. html)
• (http:/ / www. spiritoftrees. org/ folktales/ schram/ honi_carob_tree. html)
• Landline.au: "Interview of Australian carob producers" (http:/ / www. abc. net. au/ landline/ content/ 2006/

s1889655. htm)

Chamomile
Chamomile or camomile ( KAM-ə-meel or KAM-ə-myl)[1] is a common name for several daisy-like plants of the
family Asteraceae. These plants are best known for their ability to be made into an infusion which is commonly used
to help with sleep and is often served with either honey or lemon. Because chamomile can cause uterine contractions
which can lead to miscarriage, the U.S. National Institutes for Health says that pregnant and nursing mothers should
not consume chamomile. [2] Chrysin, a flavonoid found in chamomile, has been shown to be anxiolytic in
rodents,[3][4] and is believed to be at least partially responsible for chamomile's reputation as a sleep aid. It is known
to reduce stress.[5]

Species
There are a number of species whose common name includes the word chamomile. This does not mean they can be
used in the same manner as the herbal tea known as "chamomile." Plants including the common name "chamomile",
are of the family Asteraceae, and include:
• Matricaria recutita (syn. M. chamomilla), German or blue chamomile, commonly used in tea
• Anthemis nobilis (syn. Chamaemelum nobile), Roman chamomile, the "lawn" chamomile

And to some extent other Anthemis species, such as:
• Anthemis arvensis, corn or scentless chamomile
• Anthemis cotula, stinking chamomile or dog fennel
• Anthemis tinctoria, dyer's chamomile, also called yellow chamomile or golden marguerite

• Ormenis multicaulis, syn. Cladanthus mixtus Moroccan chamomile
• Eriocephalus punctulatus, Cape chamomile
• Matricaria discoidea, wild chamomile or pineapple weed
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Etymology
The word derives, via French and Latin, from Greek χαμαίμηλον (chamaimilon) ("earth apple"). The more common
British spelling "camomile", corresponding to the immediate French source, is the older in English, while the
spelling "chamomile" more accurately corresponds to the ultimate Latin and Greek source.[6]

Medicinal use
Preliminary research suggests chamomile is an effective therapy for anxiety.[7][8]

In Russia, chamomile tea is used for stomach troubles, colds, and muscle aches as well as the usual anxiety and
insomnia.
The National Center for Complementary and Alternative Medicine caution of rare allergic reactions (Asteraceae
allergy) and/or atopic dermatitis (skin rash).

Gallery
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External links
• Chamomile (Matricaria recutita, Chamaemelum nobile) (http:/ / www. nlm. nih. gov/ medlineplus/ druginfo/

natural/ patient-chamomile. html) medical and therapeutic information on MedlinePlus
• Chamomile fact sheet (http:/ / nccam. nih. gov/ health/ chamomile/ ), NIH National Center for Complementary

and Alternative Medicine
• Roman chamomile (http:/ / www. cancer. gov/ templates/ db_alpha. aspx?CdrID=462682), the National Cancer

Institute
• PLANTS Profile: Anthemis tinctoria L. (golden chamomile) (http:/ / plants. usda. gov/ java/

profile?symbol=ANTI), USDA
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Chervil

Garden Chervil

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Apiales
Family: Apiaceae
Genus: Anthriscus

Species: A. cerefolium

Binomial name

Anthriscus cerefolium
(L.) Hoffm.

Chervil (Anthriscus cerefolium) is a delicate annual herb related to parsley. Sometimes called garden chervil, it is
used to season mild-flavoured dishes and is a constituent of the French herb mixture fines herbes.

Biology
A member of the Apiaceae, chervil is native to the Caucasus but was spread by the Romans through most of Europe,
where it is now naturalised.[1]

The plants grow to 40–70 cm (unknown operator: u'strong'unknown operator: u'strong'unknown operator:
u'strong' unknown operator: u'strong'), with tripinnate leaves that may be curly. The small white flowers form
small umbels, 2.54–5 cm (unknown operator: u'strong'unknown operator: u'strong'unknown operator:
u'strong' unknown operator: u'strong') across. The fruit is about 1 cm long, oblong-ovoid with a slender, ridged
beak.[1]
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Root Chervil
Another type of chervil is grown as a root vegetable, sometimes called turnip rooted chervil or tuberous-rooted
chervil. This type of chervil produces much thicker roots than types cultivated for their leaves. It was a popular
vegetable in the 19th century. Now virtually forgotten in Britain and the United States, root chervil is still used in
French cuisine, in soups or stews.

Uses

Culinary arts

Chervil garnishing a salad

Sometimes referred to as "gourmet's parsley", chervil is used to season
poultry, seafood, and young vegetables. It is particularly popular in
France, where it is added to omelettes, salads and soups. More delicate
than parsley, it has a faint taste of liquorice or aniseed.[2]

Horticulture

Chervil is sometimes used to repel slugs.

Traditional
Chervil had various traditional uses. It was claimed to be useful as a digestive aid, for lowering high blood pressure,
and, infused with vinegar, for curing hiccups.[3] Besides its digestive properties, it is used as a mild stimulant.[2]

Chervil has also been implicated in "strimmer dermatitis" due to a phytophotodermatitis due to spray from a weed
trimmer. Other plants in the family Apiaceae can have similar effects.

Cultivation
Chervil is best grown seeded in place - transplanting can be difficult, due to the long taproot.[3] It prefers a cool and
moist location, otherwise it rapidly goes to seed (also known as bolting).[3] Regular harvesting of leaves also helps to
prevent bolting.[3] If plants bolt despite precautions, the plant can be periodically re-sown through the growing
season, thus producing fresh plants as older plants bolt and go out of production.
Chervil grows to a height of 12 to 24 inches (unknown operator: u'strong' to unknown operator: u'strong' mm),
and a width of 6 to 12 inches (unknown operator: u'strong' to unknown operator: u'strong' mm).[3]
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Further reading
• Howard, Michael. Traditional Folk Remedies (Century, 1987), p.118.

External links
• Herbs by Linda Gilbert: Chervil (http:/ / www. sallys-place. com/ food/ columns/ gilbert/ chevil. htm)
• A Pinch of Chervil (http:/ / www. apinchof. com/ chervil1011. html)
• Desirable Herb and Spice Varieties: Chervil (http:/ / growingtaste. com/ herbs/ chervil. shtml)

Chickpea

Chickpea

Varieties
Left, Bengal (Indian); right, European

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Fabales
Family: Fabaceae
Genus: Cicer

Species: C. arietinum

Binomial name

Cicer arietinum
L.
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The chickpea (Cicer arietinum) (also ceci bean, garbanzo bean, chana, sanagalu Indian pea, Bengal gram) is a
legume of the family Fabaceae, subfamily Faboideae. Its seeds are high in protein and it is one of the earliest
cultivated vegetables; 7,500-year-old remains have been found in the Middle East.[1]

Etymology
The name "chickpea" traces back through the French chiche to cicer, Latin for ‘chickpea’ (from which the Roman
cognomen Cicero was taken). The Oxford English Dictionary lists a 1548 citation that reads, "Cicer may be named
in English Cich, or ciche pease, after the Frenche tonge." The dictionary cites "Chick-pea" in the mid-18th century;
the original word in English taken directly from French was chich, found in print in English in 1388 and became
obsolete in the 18th century.
The word garbanzo came to English as "calavance" in the 17th century, from Old Spanish (perhaps influenced by
Old Spanish garroba or algarroba), though it came to refer to a variety of other beans (cf. Calavance). The
Portuguese (?) arvanço has suggested to some that the origin of the word garbanzo is in the Greek erebinthos.[2] But
the Oxford English Dictionary notes that some scholars doubt this; it also mentions a possible origination in the word
garbantzu, from Basque — a non-Indo-European tongue — in which it is a compound of garau, seed + antzu, dry.

Manchego cuisine; chickpea and Silene vulgaris
stew. (Potaje de garbanzos y collejas)

History

Domesticated chickpeas have been found in the aceramic levels of
Jericho (PPNB) along with Cayönü in Turkey and in Neolithic pottery
at Hacilar, Turkey. They are found in the late Neolithic (about 3500
BCE) at Thessaly, Kastanas, Lerna and Dimini. In southern France
Mesolithic layers in a cave at L'Abeurador, Aude have yielded wild
chickpeas carbon dated to 6790±90 BCE.[3]

By the Bronze Age, chickpeas were known in Italy and Greece. In
classical Greece, they were called erébinthos and eaten as a staple, a
dessert, or consumed raw when young. The Romans knew several
varieties such as venus, ram, and punic chickpeas. They were both
cooked down into a broth and roasted as a snack. The Roman gourmet
Apicius gives several recipes for chickpeas. Carbonized chickpeas have been found at the Roman legion fort at
Neuss (Novaesium), Germany in layers from the first century CE, along with rice.

Chakhchoukha in Algerian cuisine; freshly
cooked Marqa before mixing with Rougag.

Chickpeas are mentioned in Charlemagne's Capitulare de villis (about
800 CE) as cicer italicum, as grown in each imperial demesne.
Albertus Magnus mentions red, white and black varieties. Nicholas
Culpeper noted "chick-pease or cicers" are less "windy" than peas and
more nourishing. Ancient people also associated chickpeas with Venus
because they were said to offer medical uses such as increasing sperm
and milk, provoking menstruation and urine and helping to treat kidney
stones.[4] "White cicers" were thought to be especially strong and
helpful.[4]
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Green chickpea

In 1793, ground-roast chickpeas were noted by a German writer as a
coffee substitute in Europe. In the First World War, they were grown
for this use in some areas of Germany. They are still sometimes
brewed instead of coffee.[5][6]

Description

White and green chickpeas.

The plant grows to between 20–50 cm (8–20 inches) high and has
small feathery leaves on either side of the stem. Chickpeas are a type
of pulse, with one seedpod containing two or three peas. It has white
flowers with blue, violet or pink veins. Chickpeas need a subtropical or
tropical climate with more than 400 millimetres (unknown operator:
u'strong' in) of annual rain. They can be grown in a temperate climate
but yields will be much lower.

Types

There are two main kinds of chickpea:
• Desi, which has small, darker seeds and a rough coat, cultivated mostly in the Indian subcontinent, Ethiopia,

Mexico, and Iran.
• Kabuli, which has lighter coloured, larger seeds and a smoother coat, mainly grown in Southern Europe, Northern

Africa, Afghanistan, Pakistan and Chile, also introduced during the 18th century to the Indian subcontinent.[7]

The Desi (meaning 'country' or 'local' in Hindi) is also known as Bengal gram or kala chana. Kabuli (meaning 'from
Kabul' in Hindi, since they were thought to have come from Afghanistan when first seen in India) or safed chana is
the kind widely grown throughout the Mediterranean. Desi is likely the earliest form since it closely resembles seeds
found both on archaeological sites and the wild plant ancestor of domesticated chickpeas (Cicer reticulatum) which
only grows in southeast Turkey, where it is believed to have originated. Desi chickpeas have a markedly higher fiber
content than Kabulis and hence a very low glycemic index which may make them suitable for people with blood
sugar problems.[8] The desi type is used to make Chana Dal, which is a split chickpea with the skin removed.
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Cultivation and use
Chickpeas are grown in the Mediterranean, western Asia, the Indian subcontinent and Australia.

Flowering chickpea plant

Mature chickpeas can be cooked and eaten cold in salads, cooked in
stews, ground into a flour called gram flour (also known as chickpea
flour and besan and used primarily in Indian cuisine), ground and
shaped in balls and fried as falafel, stirred into a batter and baked to
make farinata, cooked and ground into a paste called hummus or
roasted, spiced and eaten as a snack (such as leblebi). Some varieties of
chickpeas can even be popped and eaten like popcorn.[9] Chick peas
and Bengal grams are used to make curries and are one of the most
popular vegetarian foods in India, Pakistan, Bangladesh and the UK.
On the Indian subcontinent, green chickpeas are called Chana (ચણા) in
Gujarati Harbharaa in Marathi, while other varieties are known as
Kadale Kaalu in Kannada, Shanaga (శనగ) in Telugu, chana in Hindi
and other Indic languages, small brown peas are called Chhola and the
whitish bigger variety is called Kabuli Chhola in Bengali and Konda
Kadalai in Tamil,[10] where they are a major source of protein in a

mostly vegetarian culture. Typically Chana in Hindi and Punjabi might refer to both varieties, as might chhole, but
the former is more the green hard small variety while the latter is the large creamy softer one and also the more
popular dish served around the region at home and at celebrations.

Chana masala, a popular dish from Delhi, India.

Many popular dishes in Indian cuisine are made with chickpea flour,
such as Mirchi Bajji and Mirapakaya bajji Telugu. In India, as well as
in the Levant, unripe chickpeas are often picked out of the pod and
eaten as a raw snack and the leaves are eaten as a green vegetable in
salads. Chickpea flour is also used to make "Burmese tofu" which was
first known among the Shan people of Burma. The flour is used as a
batter to coat various vegetables and meats before frying, such as with
panelle, a chickpea fritter from Sicily.[11] Chickpea flour is also used to
make the mediterranean flatbread socca.

Halua of chickpeas, a popular sweet dish of
Bangladesh.

In the Philippines, garbanzo beans preserved in syrup are eaten as
sweets and in desserts such as halo-halo. Ashkenazi Jews traditionally
serve whole chickpeas at a Shalom Zachar celebration for baby
boys.[12]

Dried chickpeas need a long cooking time (1–2 hours) but will easily
fall apart when cooked longer. If soaked for 12–24 hours before use,
cooking time can be shortened by around 30 minutes.

Chickpeas (Cicer arietinum) do not cause lathyrism. Similarly named
"chickling peas" (Lathyrus sativus) and other plants of the genus
Lathyrus contain the toxins associated with lathyrism.
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Production

Chickpea output in 2005.

India is the world leader in chickpea (Bengal gram) production
followed by Pakistan and Turkey.

Top ten chick peas producers — 11 June 2008

Country Production (Tonnes) Footnote

  India 5,970,000

  Pakistan 842,000

  Turkey 523,000

  Australia 313,000

  Iran 310,000 F

  Myanmar 225,000 F

  Canada 215,000

  Ethiopia 190,000 F

  Mexico 165,000 F

  Iraq 85,000 F

World 9,000,000 A

No symbol = official figure, F = FAO estimate, * = Unofficial/Semi-official/mirror data,
C = Calculated figure, A = Aggregate (may include official, semi-official or estimates);
Source: Food And Agricultural Organization of United Nations: Economic And Social Department: The Statistical Division [13], faostat.fao.org

Nutrition

Chickpeas, mature seeds, cooked no salt

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  686 kJ (unknown operator: u'strong' kcal)

Carbohydrates 27.42 g

- Sugars 4.8 g

- Dietary fiber 7.6 g

Fat 2.59 g

- saturated 0.269 g

- monounsaturated 0.583 g

- polyunsaturated 1.156 g

Protein 8.86 g

Water 60.21 g
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Vitamin A equiv. 1 μg (0%)

Thiamine (vit. B1) 0.116 mg (10%)

Riboflavin (vit. B2) 0.063 mg (5%)

Niacin (vit. B3) 0.526 mg (4%)

Pantothenic acid (B5) 0.286 mg (6%)

Vitamin B6 0.139 mg (11%)

Folate (vit. B9) 172 μg (43%)

Vitamin B12 0 μg (0%)

Vitamin C 1.3 mg (2%)

Vitamin E 0.35 mg (2%)

Vitamin K 4 μg (4%)

Calcium 49 mg (5%)

Iron 2.89 mg (22%)

Magnesium 48 mg (14%)

Phosphorus 168 mg (24%)

Potassium 291 mg (6%)

Sodium 7 mg (0%)

Zinc 1.53 mg (16%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Chickpeas are a helpful source of zinc, folate and protein.[14][15] They are also very high in dietary fiber and hence a
healthy source of carbohydrates for persons with insulin sensitivity or diabetes. Chickpeas are low in fat and most of
this is polyunsaturated. Nutrient profile of desi chana (the smaller variety) is different, especially the fibre content
which is much higher than the light coloured variety. One hundred grams of mature boiled chickpeas contains 164
calories, 2.6 grams of fat (of which only 0.27 grams is saturated), 7.6 grams of dietary fiber and 8.9 grams of protein.
Chickpeas also provide dietary phosphorus (49–53 mg/100 g), with some sources citing the garbanzo's content as
about the same as yogurt and close to milk. According to the International Crops Research Institute for the
Semi-Arid Tropics chickpea seeds contain on average:
•• 23% protein
•• 64% total carbohydrates (47% starch, 6% soluble sugar)
•• 5% fat
•• 6% crude fiber
•• 2% unknown
There is also a high reported mineral content:
•• phosphorus (340 mg/100 g)
•• magnesium (140 mg/100 g)
•• iron (7 mg/100 g)
•• zinc (3 mg/100 g)
Recent studies have also shown that they can assist in lowering of cholesterol in the bloodstream.[16][17]
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Chicory

Common Chicory

Illustration from Thomé's Flora von Deutschland, Österreich und der Schweiz, 1885

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Asterales
Family: Asteraceae
Tribe: Cichorieae
Genus: Cichorium

Species: C. intybus

Binomial name

Cichorium intybus
L.

Common chicory, Cichorium intybus,[1] is a somewhat woody, perennial herbaceous plant usually with bright blue
flowers, rarely white or pink. Various varieties are cultivated for salad leaves, chicons (blanched buds), or for roots
(var. sativum), which are baked, ground, and used as a coffee substitute and additive. It is also grown as a forage
crop for livestock.[2] It lives as a wild plant on roadsides in its native Europe, and in North America and Australia,
where it has become naturalized.
"Chicory" is also the common name in the United States for curly endive (Cichorium endivia); these two closely
related species are often confused.[3]
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Names
Common chicory is also known as blue sailors, succory, and coffeeweed. It is also called cornflower, although that
name is more commonly applied to Centaurea cyanus. Common names for varieties of var. foliosum include endive,
radicchio, Belgian endive, French endive, red endive, sugarloaf or witloof.

Description
When flowering, chicory has a tough, grooved, and more or less hairy stem, from 30 to 100 centimetres (unknown
operator: u'strong' to unknown operator: u'strong' in) tall.
The leaves are stalked, lanceolate and unlobed.
The flower heads are 2 to 4 centimetres (unknown operator: u'strong' to unknown operator: u'strong' in) wide,
and usually bright blue, rarely white or pink. There are two rows of involucral bracts; the inner are longer and erect,
the outer are shorter and spreading. It flowers from July until October.
The achenes have no pappus (feathery hairs), but do have toothed scales on top.[4]

Leaf chicory

Wild
Wild chicory leaves are usually bitter. Their bitterness is appreciated in certain cuisines, such as in the Liguria and
Puglia regions of Italy and also in Catalonia (Spain), in Greece and in Turkey.[5] In Ligurian cuisine the wild chicory
leaves are an ingredient of preboggion and in Greek cuisine of horta; in the Puglian region wild chicory leaves are
combined with fava bean puree in the traditional local dish Fave e Cicorie Selvatiche.[6]

By cooking and discarding the water the bitterness is reduced, after which the chicory leaves may be sauteed with
garlic, anchovies and other ingredients. In this form the resulting greens might be combined with pasta[7] or
accompany meat dishes.[8]

Cultivated
Chicory may be cultivated for its leaves, usually eaten raw as salad leaves. Cultivated chicory is generally divided
into three types, of which there are many varieties:[9]

• Radicchio usually has variegated red or red and green leaves. Some only refer to the white-veined red leaved type
as radicchio. Also known as red endive and red chicory. It has a bitter and spicy taste, which mellows when it is
grilled or roasted. It can also be used to add color and zest to salads.

• Sugarloaf looks rather like cos lettuce, with tightly packed leaves.
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Witloof, Belgian endive

• Belgian endive is also known as French endive,
witlof in Dutch or witloof in Belgian Dutch, Endive
or sometimes witloof in the United States , chicory
in the UK, as witlof in Australia, endive in France,
and chicon in parts of northern France and in
Wallonia. It has a small head of cream-coloured,
bitter leaves. It is grown completely underground or
indoors in the absence of sunlight in order to prevent
the leaves from turning green and opening up
(etiolation). The plant has to be kept just below the
soil surface as it grows, only showing the very tip of
the leaves. It is often sold wrapped in blue paper to
protect it from light and so preserve its pale colour
and delicate flavour. The smooth, creamy white
leaves may be served stuffed, baked, boiled, cut and
cooked in a milk sauce, or simply cut raw. The
tender leaves are slightly bitter; the whiter the leaf,
the less bitter the taste. The harder inner part of the
stem at the bottom of the head should be cut out
before cooking to prevent bitterness. Belgium
exports chicon/witloof to over 40 different countries.
The technique for growing blanched endives was
accidentally discovered in the 1850s in Schaerbeek,
Belgium.[10] Today France is the largest producer of endive.

leaves unlobed and pointed

Although leaf chicory is often called "endive", true endive (Cichorium
endivia) is a different species in the genus.

Root chicory

Root chicory (Cichorium intybus var. sativum) has been in cultivation
in Europe as a coffee substitute. The roots are baked, ground, and used
as a coffee substitute and additive, especially in the Mediterranean
region (where the plant is native), although its use as a coffee additive
is also very popular in India (see Indian filter coffee), parts of
Southeast Asia, South Africa and southern United States, particularly in New Orleans. It has also been popular as a
coffee substitute in poorer economic areas, and has gained wider popularity during economic crises such as the Great
Depression in the 1930s. Chicory, with sugar beet and rye was used as an ingredient of the East German Mischkaffee
(mixed coffee), introduced during the "coffee crisis" of 1976-79.

Some beer brewers use roasted chicory to add flavor to stouts. Others have added it to strong blond Belgian-style
ales, to augment the hops, making a "witloofbier", from the Dutch name for the plant.

http://en.wikipedia.org/w/index.php?title=File%3AWitlof_en_wortel.jpg
http://en.wikipedia.org/w/index.php?title=Dutch_language
http://en.wikipedia.org/w/index.php?title=Wallonia
http://en.wikipedia.org/w/index.php?title=Leaf
http://en.wikipedia.org/w/index.php?title=Etiolation
http://en.wikipedia.org/w/index.php?title=Blanching_%28horticulture%29
http://en.wikipedia.org/w/index.php?title=Schaerbeek
http://en.wikipedia.org/w/index.php?title=File%3ACichorium_endiva.jpg
http://en.wikipedia.org/w/index.php?title=Endive
http://en.wikipedia.org/w/index.php?title=Coffee_substitute
http://en.wikipedia.org/w/index.php?title=Mediterranean_Sea
http://en.wikipedia.org/w/index.php?title=Indian_filter_coffee
http://en.wikipedia.org/w/index.php?title=New_Orleans%2C_Louisiana
http://en.wikipedia.org/w/index.php?title=Great_Depression
http://en.wikipedia.org/w/index.php?title=Great_Depression
http://en.wikipedia.org/w/index.php?title=Sugar_beet
http://en.wikipedia.org/w/index.php?title=East_Germany
http://en.wikipedia.org/w/index.php?title=History_of_the_German_Democratic_Republic%23Coffee_crisis%2C_1976%E2%80%9379
http://en.wikipedia.org/w/index.php?title=Stout
http://en.wikipedia.org/w/index.php?title=Hops


Chicory 244

Inflorescences of a blue-flowered form. Note the
two rows of bracts

Around 1970 it was found that the root contains up to 20% inulin, a
polysaccharide similar to starch. Inulin is mainly found in the plant
family Asteraceae as a storage carbohydrate (for example Jerusalem
artichoke, dahlia, etc.). It is used as a sweetener in the food industry
with a sweetening power 1⁄10 that of sucrose[11] and is sometimes
added to yogurts as a prebiotic. Inulin can be converted to fructose and
glucose through hydrolysis. Inulin is also gaining popularity as a
source of soluble dietary fiber and functional food.[12]

Chicory root extract is a dietary supplement or food additive
produced by mixing dried, ground chicory root with water, and
removing the insoluble fraction by filtration and centrifugation. Other
methods may be used to remove pigments and sugars. Fresh chicory
root typically contains, by dry weight, 68% inulin, 14% sucrose, 5%
cellulose, 6% protein, 4% ash, and 3% other compounds. Dried chicory
root extract contains, by weight, approximately 98% inulin and 2%
other compounds.[13] Fresh chicory root may contain between 13 and
23% inulin, by total weight.[14]

Agents responsible for bitterness
The bitter substances are primarily the two sesquiterpene lactones Lactucin and Lactucopicrin. Other ingredients are
Aesculetin, Aesculin, Cichoriin, Umbelliferone, Scopoletin and 6.7-Dihydrocoumarin and further sesquiterpene
lactones and their glycosides.[15]

Medicinal use

Chicory greens, raw

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  96 kJ (unknown operator: u'strong' kcal)

- Dietary fiber 4.0 g

Protein 1.70 g

Calcium 100 mg (10%)

Iron 0.90 mg (7%)

Magnesium 30 mg (8%)

Manganese 0.429 mg (20%)

Phosphorus 47 mg (7%)

Potassium 420 mg (9%)

Sodium 45 mg (3%)

Zinc 0.42 mg (4%)
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Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Root chicory contains volatile oils similar to those found in plants in the related genus Tanacetum which includes
Tansy, and is similarly effective at eliminating intestinal worms. All parts of the plant contain these volatile oils,
with the majority of the toxic components concentrated in the plant's root.[16]

Chicory is well known for its toxicity to internal parasites. Studies indicate that ingestion of chicory by farm animals
results in reduction of worm burdens,[17][18][19] which has prompted its widespread use as a forage supplement. Only
a few major companies are active in research, development, and production of chicory varieties and selections, most
in New Zealand.
Chicory (especially the flower) was used as a treatment in Germany, and is recorded in many books as an ancient
German treatment for everyday ailments. It is variously used as a tonic and as a treatment for gallstones,
gastro-enteritis, sinus problems and cuts and bruises. (Howard M. 1987). Chicory contains inulin,[20] which may help
humans with weight loss, constipation, improving bowel function, and general health.[21] In rats, it may increase
calcium absorption and bone mineral density.[20]

Chicory has demonstrated antihepatotoxic potential in animal studies.[22][23][24][25]

Forage
Chicory is highly digestible for ruminants and has a low fiber concentration.[26] Chicory roots are an "excellent
substitute for oats" for horses due to their protein and fat content.[27] Chicory contains a low quantity of reduced
tannins[26] that may increase protein utilization efficiency in ruminants.[28] Some tannins reduce intestinal
parasites.[29][30][31][32] Large quantities of tannins bind with and precipitate proteins, resulting in low digestibility
and nutrient reduction.[29]

Although chicory might have originated in France, Italy, and India,[33] much development of chicory for use with
livestock has taken place in New Zealand.[34]

Forage chicory varieties
• Puna (Grasslands Puna) – One of the most popular forage varieties, developed in New Zealand. It is well

adapted to different climates, being grown from Alberta, Canada, to New Mexico and Florida. It is resistant to
bolting, which leads to high nutrient levels in the leaves in spring. It also has high resistance to grazing.

• Forage Feast – A variety from France used for human consumption and also for wildlife plots. It is very
cold-hardy, and due to use for human consumption it is lower in tannins than other forage varieties.

• Choice – Choice has been bred for high winter and early-spring growth activity, and lower amounts of lactucin
and lactone, which are believed to taint milk. It is also use for seeding deer wildlife plots.

• Oasis – Bred for increased lactone rates for the forage industry, and for higher resistance to fungal diseases like
Sclerotinia.

• Puna II – More winter-active than most other varieties, which leads to greater persistence and longevity.
• Grouse – A New Zealand variety used as a planting companion for forage brassicas. More prone to early

flowering than other varieties, with higher crowns more susceptible to overbrowsing.
• Six Point – A United States variety, very similar to Puna.
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History
The chicory plant is one of the earliest cited in recorded literature. Horace mentions it in reference to his own diet,
which he describes as very simple: "Me pascunt olivae, me cichorea, me malvae" ("As for me, olives, endives, and
mallows provide sustenance").[35] Lord Monboddo describes the plant in 1779[36] as the "chicoree", which the
French cultivate it as a pot herb. In Napoleonic Era France chicory frequently appeared as either an adulterant in
coffee, or a coffee substitute.[37] Chicory was also adopted as a coffee substitute by Confederate soldiers during the
American Civil War, and has become common in the United States. In the United Kingdom during the Second
World War where Camp Coffee, a coffee and chicory essence, has been on sale since 1885.
The cultivated chicory plant has a history reaching back to ancient Egyptian time. Medieval monks raised the plants
and when coffee was introduced to Europe, the Dutch thought that chicory made a lively addition to the bean drink.
In the United States chicory root has long been used as a substitute for coffee in prisons.[38] By the 1840s, after New
York, the port of New Orleans was the second largest importer of coffee.[37] Louisianans began to add chicory root
to their coffee when Union naval blockades during the American Civil War cut off the port of New Orleans creating
a long-standing tradition.[37]

A common meal in Rome, puntarelle, is made with chicory sprouts.[39] The Food and Agriculture Organization
(FAO) reports that Chicory is a native plant of western Asia, North Africa, and Europe.[1]

Chicory is also mentioned in certain sericulture (silk-growing) texts. It is said that the primary caretaker of the
silkworms, the "silkworm mother" should not eat or even touch it.
The chicory flower is often seen as inspiration for the Romantic concept of the Blue Flower (e. g. in German
language 'Blauwarte' ≈ 'blue lookout by the wayside'). It was also believed to be able to open locked doors,
according to European folklore.[40]
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Chili powder

Chili powder for sale in Bolivia

Chili powder (also powdered chili or chile powder) is the dried,
pulverized fruit of one or more varieties of chili pepper, sometimes
with the addition of other spices (when it may be known as chili
powder blend). It is used as a spice to add piquance and flavor to
dishes. In American English the name is usually spelled "chili", or, less
commonly, "chile". In British English the spelling "chilli" (with two
"l"s) is used consistently.

Chili powder is sometimes known by the specific type of chili pepper
used (such as cayenne pepper). It is used in many different cuisines,
including Tex-Mex, Indian, Chinese, and Thai.

Chili powder blend is composed chiefly of chili peppers and blended with other spices including cumin, oregano,
garlic powder, and salt.[1][2] The chilis are most commonly either red chili peppers or cayenne peppers, which are
both of the species Capsicum annuum; many types of hot pepper may be used, including ancho, Jalapeño, New
Mexico, and pasilla chilis. As a result of the various potential additives, the spiciness of any given chili powder is
variable.

Chili powder blends are especially popular in American cuisine, where they are the primary flavor ingredient in chili
con carne. The first commercial blends of chili powder in the U.S. were created by D.C. Pendery and William
Gebhardt for this dish.[3] Gebhardt opened Miller's Saloon in New Braunfels, Texas. Chili was the town's favorite
dish. However, chili peppers could only be found at certain times of the year. Gebhardt imported some ancho
peppers from Mexico and ran the peppers through a small meat grinder three times and created the first commercial
chili powder, which became available in 1894.[4]
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Chives

Chives
Allium schoenoprasum

Scientific classification 

Kingdom: Plantae
clade: Angiosperms
clade: Monocots
Order: Asparagales
Family: Amaryllidaceae
Subfamily: Allioideae
Genus: Allium

Species: A. schoenoprasum

Binomial name

Allium schoenoprasum
L.

A clump of flowering chives
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Flower with bud

Fully open flower

Chive seeds

Chives - Allium schoenoprasum - are the smallest species of the
edible onions.[1] A perennial plant, they are native to Europe, Asia and
North America.[2] Allium schoenoprasum is the only species of Allium
native to both the New and the Old World.

The name of the species derives from the Greek skhoínos (sedge) and
práson (leek).[3] Its English name, chive, derives from the French word
cive, from cepa, the Latin word for onion.[4]

Chives are a commonly used herb and can be found in grocery stores
or grown in home gardens. In culinary use, the scapes are diced and
used as an ingredient for fish, potatoes, soups, and other dishes. Chives
have insect-repelling properties that can be used in gardens to control
pests.[5]

Biology

The chive is a bulb-forming herbaceous perennial plant, growing to 30–50 cm tall. The bulbs are slender conical,
2–3 cm long and 1 cm broad, and grow in dense clusters from the roots. The scapes (or stems) are hollow and
tubular, up to 50 cm long, and 2–3 mm in diameter, with a soft texture, although, prior to the emergence of a flower,
they may appear stiffer than usual. The flowers are pale purple, and star-shaped with six petals, 1–2 cm wide, and
produced in a dense inflorescence of 10-30 together; before opening, the inflorescence is surrounded by a papery
bract. The seeds are produced in a small
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Chive seedlings sprouting

three-valved capsule, maturing in summer. The herb flowers from
April to May in the southern parts of its habitat zones and in June in
the northern parts.[6][7]

Chives are the only species of Allium native to both the Old World and
New. Sometimes, the plants found in North America are classified as
A. schoenoprasum var. sibiricum, although this is disputed. There have
been significant differences among specimens. One example was found
in northern Maine growing solitary, instead of in clumps, also
exhibiting dingy grey flowers.[8]

Although chives are repulsive to insects in general, due to their sulfur compounds, their flowers are attractive to
bees, and they are sometimes kept to increase desired insect life.[9]

Uses

Culinary arts
Chives are grown for their leaves, which are used for culinary purposes as flavoring herb, and provide a somewhat
milder flavour than those of their neighbouring Allium species.
Chives have a wide variety of culinary uses, such as in traditional dishes in France and Sweden,[10] among others. In
his 1806 book Attempt at a Flora (Försök til en flora), Retzius describes how chives are used with pancakes, soups,
fish and sandwiches.[10] They are also an ingredient of the gräddfil sauce served with the traditional herring dish
served at Swedish midsummer celebrations. The flowers may also be used to garnish dishes.[11] In Poland chives are
served with quark cheese.
Chives are one of the "fines herbes" of French cuisine, which also include tarragon, chervil and/or parsley.
Chives can be found fresh at most markets year-round, making them a readily available herb; they can also be
dry-frozen without much impairment to the taste, giving home growers the opportunity to store large quantities
harvested from their own gardens.[4]

Uses in plant cultivation
Retzius also describes how farmers would plant chives between the rocks making up the borders of their flowerbeds,
to keep the plants free from pests (such as Japanese beetles).[10][12] The growing plant repels unwanted insect life,
and the juice of the leaves can be used for the same purpose, as well as fighting fungal infections, mildew and
scab.[13][14][15]

Its flowers are attractive to bees, which are important for gardens with an abundance of plants in need of pollination.

Medicine
The medicinal properties of chives are similar to those of garlic, but weaker; the faint effects in comparison with 
garlic are probably the main reason for their limited use as a medicinal herb. Containing numerous organosulfur 
compounds such as allyl sulfides[16] and alkyl sulfoxides, chives are reported to have a beneficial effect on the 
circulatory system.[17] They also have mild stimulant, diuretic, and antiseptic properties.[18] As chives are usually 
served in small amounts and never as the main dish, negative effects are rarely encountered, although digestive
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problems may occur following over-consumption.[17]

Chives are also rich in vitamins A and C,[19] contain trace amounts of sulfur, and are rich in calcium and iron.[20]

Cultivation
Chives are cultivated both for their culinary uses and their ornamental value; the violet flowers are often used in
ornamental dry bouquets.[21]

Chives thrive in well drained soil, rich in organic matter, with a pH of 6-7 and full sun.[2]

Chives can be grown from seed and mature in summer, or early the following spring. Typically, chives need to be
germinated at a temperature of 15 °C to 20 °C (60 °F-70 °F) and kept moist. They can also be planted under a cloche
or germinated indoors in cooler climates, then planted out later. After at least four weeks, the young shoots should be
ready to be planted out.
Chives are also easily propagated by division.[22]

In cold regions, chives die back to the underground bulbs in winter, with the new leaves appearing in early spring.
Chives starting to look old can be cut back to about 2–5 cm. When harvesting, the needed number of stalks should be
cut to the base.[22] During the growing season, the plant will continually regrow leaves, allowing for a continuous
harvest.[22]

History and cultural importance
Chives have been cultivated in Europe since the Middle Ages, although their usage dates back to 5000 years ago.[4]

They were sometimes referred to as "rush leeks" (from the Greek schoinos meaning rush and prason meaning leek).
The Romans believed chives could relieve the pain from sunburn or a sore throat. They believed that eating chives
could increase blood pressure and act as a diuretic.[23]

Romanian Gypsies have used chives in fortune telling.[19] It was believed that bunches of dried chives hung around a
house would ward off disease and evil.[19]

References
[1] LaFray, Joyce (1987). Tropic Cooking: The New Cuisine from Florida and the Islands of the Caribbean. Oakland: Ten Speed Press. pp. 292.

ISBN 0898152348.
[2] Allium schoenoprasum factsheet (http:/ / www. mobot. org/ gardeninghelp/ plantfinder/ Plant. asp?code=J270), from Kemper center for home

gardening, retrieved on June 13, 2006
[3] Gräslök (http:/ / linnaeus. nrm. se/ flora/ mono/ allia/ alliu/ allisch. html), from Den virtuella floran, retrieved on June 13, 2006
[4] Chives (http:/ / homecooking. about. com/ library/ weekly/ aa022398. htm), from homecooking.about.com, accessed on June 13, 2006
[5] Kaufman, Peter B; Thomas J Carlson, Kaufman B Kaufman, Harry L Brielmann, Sara Warber, Leland J Cseke, James A Duke (1999).

Natural Products from Plants. Boca Raton: CRC Press. pp. 261. 084933134X.
[6] Allium schoenoprasum factsheet (http:/ / www. mobot. org/ gardeninghelp/ plantfinder/ Plant. asp?code=J270), from Kemper center for home

gardening, retrieved on June 13, 2006, based on the position of the botanical Garden (Missouri)
[7] Gräslök (http:/ / linnaeus. nrm. se/ flora/ mono/ allia/ alliu/ allisch. html), from Den virtuella floran, retrieved on June 13, 2006, The facts

mentioned on the site apply to Sweden, which is in the northern part of the habitat zone.
[8] McGary, Mary Jane (2001). Bulbs of North America: North American Rock Garden Society. Portland: Timber Press. pp. 28–29. 088192511X.
[9][9] Baines. C. Making a Wildlife Garden. 0
[10][10] Försök til en Flora Oeconomica Sveciæ by A. J. Retzius (1806)
[11] Allium schoenoprasum (http:/ / www. mountainvalleygrowers. com/ allschoenoprasum. htm), from Mountain valley growers, accessed on

June 13, 2006
[12] pests - selfsufficientish - pests (http:/ / www. selfsufficientish. com/ pests. htm)
[13][13] Holtom. J. and Hylton. W. Complete Guide to Herbs. Rodale Press 1979 ISBN 0-87857-262-7
[14][14] Riotte. L. Companion Planting for Successful Gardening. Garden Way, Vermont, USA. 1978 ISBN 0-88266-064-0
[15][15] Huxley. A. The New RHS Dictionary of Gardening. 1992. MacMillan Press 1992 ISBN 0-333-47494-5
[16] Burdock, George A (1996). Encyclopedia of Food & Color Additives. Boca Raton: CRC Press. pp. 87, 95–96. ISBN 0849394120.

http://en.wikipedia.org/w/index.php?title=Vitamin_A
http://en.wikipedia.org/w/index.php?title=Vitamin_C
http://en.wikipedia.org/w/index.php?title=Calcium
http://en.wikipedia.org/w/index.php?title=Iron
http://en.wikipedia.org/w/index.php?title=PH
http://en.wikipedia.org/w/index.php?title=Germination
http://en.wikipedia.org/w/index.php?title=Row_cover
http://en.wikipedia.org/w/index.php?title=Middle_Ages
http://en.wikipedia.org/w/index.php?title=Greek_language
http://en.wikipedia.org/w/index.php?title=Sunburn
http://en.wikipedia.org/w/index.php?title=Blood_pressure
http://en.wikipedia.org/w/index.php?title=Diuretic
http://www.mobot.org/gardeninghelp/plantfinder/Plant.asp?code=J270
http://linnaeus.nrm.se/flora/mono/allia/alliu/allisch.html
http://homecooking.about.com/library/weekly/aa022398.htm
http://en.wikipedia.org/w/index.php?title=Boca_Raton
http://www.mobot.org/gardeninghelp/plantfinder/Plant.asp?code=J270
http://linnaeus.nrm.se/flora/mono/allia/alliu/allisch.html
http://www.mountainvalleygrowers.com/allschoenoprasum.htm
http://www.selfsufficientish.com/pests.htm


Chives 253

[17] Chive Talkin' (http:/ / www. vibrantlife. com/ vl/ herb-43. html), by Winston J. Craig, Ph. D, from Vibrantlife.com, accessed on May 31,
2009

[18] Gualtiero Simonetti (1990). Stanley Schuler. ed. Simon & Schuster's Guide to Herbs and Spices. Simon & Schuster, Inc.
ISBN 0-671-73489-X.

[19] Chives (http:/ / www. sallys-place. com/ food/ columns/ gilbert/ chives. htm), from "Sally's place", accessed on May 31, 2009
[20] http:/ / www. organicgardeningpractices. com/ garlicchives. php Organic Gardening
[21] Flower & Garden Magazine, June-July 1996, The lazy gardener's guide to potpourri (http:/ / www. findarticles. com/ p/ articles/ mi_m1082/

is_n3_v40/ ai_18339595/ pg_2)
[22] McGee, Rose Marie Nichols; Stuckey, Maggie (2002). The Bountiful Container. Workman Publishing.
[23] Staub, Jack E. (2008). 75 Exceptional Herbs for Your Garden. Gibbs Smith. p. 54. ISBN 97814236025144.

External links
• Nutritional Information (http:/ / www. foodgenius. com/ index. cgi?action=nutrition& ndb_no=11156)
• Mrs. Grieve's "A Modern Herbal" @ Botanical.com (http:/ / www. botanical. com/ botanical/ mgmh/ c/ chives65.

html)
• Chives, history, cultivation, container growing and a recipe (http:/ / www. selfsufficientish. com/ chives. htm)

Chocolate

Chocolate most commonly comes in dark, milk, and white varieties, with cocoa
solids contributing to the brown coloration.

Chocolate  i/ˈtʃɒk(ə)lɪt/ is a raw or
processed food produced from the seed of
the tropical Theobroma cacao tree. Cacao
has been cultivated for at least three
millennia in Mexico, Central and South
America. Its earliest documented use is
around 1100 BC. The majority of the
Mesoamerican people made chocolate
beverages, including the Aztecs, who made
it into a beverage known as xocolātl, a
Nahuatl word meaning "bitter water". The
seeds of the cacao tree have an intense bitter
taste, and must be fermented to develop the
flavor.

After fermentation, the beans are dried, then
cleaned, and then roasted, and the shell is
removed to produce cacao nibs. The nibs are
then ground to cocoa mass, pure chocolate in rough form. Because this cocoa mass usually is liquefied then molded
with or without other ingredients, it is called chocolate liquor. The liquor also may be processed into two
components: cocoa solids and cocoa butter. Unsweetened baking chocolate (bitter chocolate) contains primarily
cocoa solids and cocoa butter in varying proportions. Much of the chocolate consumed today is in the form of sweet
chocolate, combining cocoa solids, cocoa butter or other fat, and sugar. Milk chocolate is sweet chocolate that
additionally contains milk powder or condensed milk. White chocolate contains cocoa butter, sugar, and milk but no
cocoa solids.

Cocoa solids contain alkaloids such as theobromine and phenethylamine, which have physiological effects on the
body. It has been linked to serotonin levels in the brain. Some research found that chocolate, eaten in moderation,
can lower blood pressure.[1] The presence of theobromine renders chocolate toxic to some animals,[2] especially dogs
and cats.
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Chocolate has become one of the most popular food types and flavors in the world. Gifts of chocolate molded into
different shapes have become traditional on certain holidays: chocolate bunnies and eggs are popular on Easter,
chocolate coins on Hanukkah, Santa Claus and other holiday symbols on Christmas, and chocolate hearts or
chocolate in heart-shaped boxes on Valentine's Day. Chocolate is also used in cold and hot beverages, to produce
chocolate milk and hot chocolate.
Theobroma cacao, native to Mexico, Central and South America, has been cultivated for at least three millennia in
that region. Cocoa mass was used originally in Mesoamerica both as a beverage and as an ingredient in foods.
Chocolate played a special role in both Maya and Aztec royal and religious events. Priests presented cacao seeds as
offerings to the gods and served chocolate drinks during sacred ceremonies. All of the areas that were conquered by
the Aztecs that grew cacao beans were ordered to pay them as a tax, or as the Aztecs called it, a "tribute".[3]

The Europeans sweetened and fattened it by adding refined sugar and milk, two ingredients unknown to the
Mexicans. By contrast, the Europeans never infused it into their general diet, but have compartmentalized its use to
sweets and desserts. In the 19th century, Briton John Cadbury developed an emulsification process to make solid
chocolate creating the modern chocolate bar. Although cocoa is originally from the Americas, today Western Africa
produces almost two-thirds of the world's cocoa, with Côte d'Ivoire growing almost half of it.

Etymology
The word "chocolate" entered the English language from Spanish.[4] How the word came into Spanish is less certain,
and there are multiple competing explanations. Perhaps the most cited explanation is that "chocolate" comes from
Nahuatl, the language of the Aztecs, from the word chocolātl, which many sources derived from xocolātl Nahuatl

pronunciation: [ʃokolaːtɬ], from xococ 'sour' or 'bitter', and ātl 'water' or 'drink'.[4] However, as William Bright noted[5]

the word "chocolatl" does not occur in central Mexican colonial sources, making this an unlikely derivation.
Santamaria[6] gives a derivation from the Yucatec Maya word "chokol" meaning hot, and the Nahuatl "atl" meaning
water. Sophie and Michael D. Coe agree with this etymology. Pointing to various sources dating from the time
period of the Spanish conquest, they identify cacahuatl ("cacao water") as the original Nahuatl word for the cold
beverage consumed by the Aztecs. Noting that using a word with caca in it to describe a thick, brown beverage
would not have gone over well with most speakers of Spanish due to the fact that caca means faeces in Spanish, the
Coes suggest that the Spanish colonisers combined the Nahuatl atl with the Yucatec Maya chocol, for unlike the
Aztec, the Maya tended to drink chocolate heated. The Spanish preferred the warm Mayan preparation of the
beverage to the cold Aztec one, and so the colonisers substituted chocol in place of the culturally unacceptable
caca.[7] More recently, Dakin and Wichmann derive it from another Nahuatl term, "chicolatl" from eastern Nahuatl,
meaning "beaten drink". They derive this term from the word for the frothing stick, "chicoli".[8] However, the Coes
write that xicalli referred to the gourd out of which the beverage was consumed and that the use of a frothing stick
(known as a molinollo) was a product of creolisation between the Spanish and Aztec; the original frothing method
used by the indigenous people was simply pouring the drink from a height into another vessel.[7]
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History

Mesoamerica history

A Mayan chief forbids a person to touch a jar of
chocolate

Chocolate has been used as a drink for nearly all of its history. The
earliest record of using chocolate dates back before the Olmec. In
November 2007, archaeologists reported finding evidence of the oldest
known cultivation and use of cacao at a site in Puerto Escondido,
Honduras, dating from about 1100 to 1400 BC.[9] The residues found
and the kind of vessel they were found in indicate the initial use of
cacao was not simply as a beverage, but the white pulp around the
cacao beans was likely used as a source of fermentable sugars for an
alcoholic drink.[9] The Maya civilization grew cacao trees in their
backyards,[10] and used the cacao seeds it produced to make a frothy,
bitter drink.[11] Documents in Maya hieroglyphs stated chocolate was
used for ceremonial purposes, in addition to everyday life.[12] The
chocolate residue found in an early ancient Maya pot in Río Azul, Guatemala, suggests the Maya were drinking
chocolate around 400 AD.

Mayan writing referring to cocoa.

The sweet chocolate residue found in jars from the site of Puerto
Escondido in Honduras from around 1100 BC is the earliest found
evidence of the use of cacao to date.[13] An early Classic (460-480
AD) period Mayan tomb from the site of Rio Azul, Guatemala,
had vessels with the Maya glyph for cacao on them with residue of
a chocolate drink.[14] The Maya are generally given credit for
creating the first modern chocolate beverage over 2,000 years ago,
despite the fact that the beverage would undergo many more
changes in Europe.[15]

By the 15th century, the Aztecs gained control of a large part of
Mesoamerica, and adopted cacao into their culture. They
associated chocolate with Xochiquetzal, the goddess of fertility,[16] and often used chocolate beverages as sacred
offerings.[14] The Aztec adaptation of the drink was a bitter, frothy, spicy drink called xocolatl, made much the same
way as the Mayan chocolate drinks. It was often seasoned with vanilla, chile pepper, and achiote, and was believed
to fight fatigue, which is probably attributable to the theobromine content, a mood enhancer. Because cacao would
not grow in the dry central Mexican highlands and had to be imported, chocolate was an important luxury good
throughout the Aztec empire, and cocoa beans were often used as currency.[17] For example, the Aztecs used a
system in which one turkey cost one hundred cacao beans and one fresh avocado was worth three beans.[18] South
American and European cultures have used cocoa to treat diarrhea for hundreds of years.[19] All of the areas ruled by
the Aztecs were ordered to pay a tax, leading those that grew the beans to offer cacao seeds as tribute.[20]
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European adaptation

Chocolate soon became a fashionable
drink of the nobility after the

discovery of the Americas. The
morning chocolate by Pietro Longhi;

Venice, 1775-1780.

The first European contact with chocolate came when Montezuma (then tlatoani
of Tenochtitlan) introduced Hernán Cortés, a Spanish conquistador, to xocolatl in
the 16th century.[14] Antonio de Solís, Philip IV's official Chronicler of the
Indies, described Montezuma customarily taking a chocolate beverage after
meals, as part of a sumptuous daily ritual:

He had Cups of Gold, and Salvers of the same; and sometimes he
drank out of Cocoas [i.e., coconut shells], and natural Shells, very
richly set with Jewels.[...] When he had done eating, he usually took
a Kind of Chocolate, made after the Manner of the Country, that is,
the Substance of the Nut beat up with the Mill till the Cup was filled
more with Froth than with Liquor; after which he used to smoak
Tobacco perfum'd with liquid Amber.[21]

Jose de Acosta, a Spanish Jesuit missionary who lived in Peru and then Mexico
in the later 16th century, wrote of it:

Loathsome to such as are not acquainted with it, having a scum or
froth that is very unpleasant taste. Yet it is a drink very much esteemed among the Indians, where with
they feast noble men who pass through their country. The Spaniards, both men and women that are
accustomed to the country are very greedy of this Chocolate. They say they make diverse sorts of it,
some hot, some cold, and some temperate, and put therein much of that "chili"; yea, they make paste
thereof, the which they say is good for the stomach and against the catarrh.[22]

The first recorded shipment of chocolate to Europe for commercial purposes was in a shipment from Veracruz to
Sevilla in 1585.[16] It was still served as a beverage, but the Europeans added cane sugar to counteract the natural
bitterness and removed the chili pepper while retaining the vanilla, in addition they added cinnamon as well as other
spices.[14]

What the Spaniards then called "chocolatl" was said to be a beverage consisting of a chocolate base flavored with
vanilla and other spices that was served cold.[23][24] Montezuma's court reportedly drank about 2,000 cups of
xocolatl per day, 50 of which were consumed by Montezuma himself.
Until the 16th century, no European had ever heard of the popular drink from the Central and South American
peoples.[25] It was not until the Spanish conquest of the Aztecs that chocolate could be imported to Europe. In Spain,
it quickly became a court favorite. In a century it had spread and become popular throughout the European
continent.[25] To keep up with the high demand for this new drink, Spanish armies began enslaving Mesoamericans
to produce cacao.[26] Even with cacao harvesting becoming a regular business, only royalty and the well-connected
could afford to drink this expensive import.[27] Before long, the Spanish began growing cacao beans on plantations,
and using an African workforce to help manage them.[28] The situation was different in England. Put simply, anyone
with money could buy it.[29] The first chocolate house opened in London in 1657.[29] In 1689, noted physician and
collector Hans Sloane developed a milk chocolate drink in Jamaica which was initially used by apothecaries, but
later sold to the Cadbury brothers in 1897.[30]

For hundreds of years, the chocolate-making process remained unchanged. When the Industrial Revolution arrived, 
many changes occurred that brought about the food today in its modern form. A Dutch family's (van Houten) 
inventions made mass production of shiny, tasty chocolate bars and related products possible. In the 18th century, 
mechanical mills were created that squeezed out cocoa butter, which in turn helped to create hard, durable 
chocolate.[31] But, it was not until the arrival of the Industrial Revolution that these mills were put to bigger use. Not 
long after the revolution cooled down, companies began advertising this new invention to sell many of the chocolate 
treats we see today.[32] When new machines were produced, people began experiencing and consuming chocolate
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worldwide.[33]

At the end of the 18th century, the first form of solid chocolate was invented in Turin by Doret. This chocolate was
sold in large quantities from 1826 by Pierre Paul Caffarel in Italy. In 1819, F. L. Cailler opened the first Swiss
chocolate factory. In 1828, Dutchman Coenraad Johannes van Houten patented a method for extracting the fat from
cocoa beans and making powdered cocoa and cocoa butter. Van Houten also developed the "so-called" Dutch
process of treating chocolate with alkali to remove the bitter taste. This made it possible to form the modern
chocolate bar. The German company Jordan & Timaeus sold the first known chocolate bar made from cocoa, sugar
and goat's milk in 1839.[34] In England, the company, J. S. Fry & Sons discovered a way to mix some of the cocoa
butter back into the Dutched chocolate, and added sugar, creating a paste that could be moulded. This led to the first
British chocolate bar in 1847, followed in 1849 by the Cadbury brothers.
In 1865, an unknown employee at the Ghirardelli Chocolate Company discovered the Broma process of separating
cocoa butter from cocoa solids (namely, that if chocolate is hung in a bag in a warm room, the butter will drip out
naturally over time).
Daniel Peter, a Swiss candle maker, joined his father-in-law's chocolate business. In 1867, he began experimenting
with milk as an ingredient. He brought his new product, milk chocolate, to market in 1875. He was assisted in
removing the water content from the milk to prevent mildewing by a neighbour, a baby food manufacturer named
Henri Nestlé. Rodolphe Lindt invented the process called conching, which involves heating and grinding the
chocolate solids very finely to ensure that the liquid is evenly blended. This enabled Milton Hershey to make
chocolate even more popular by mass producing affordable chocolate bars.

Types
Several types of chocolate can be distinguished. Pure, unsweetened chocolate contains primarily cocoa solids and
cocoa butter in varying proportions. Much of the chocolate consumed today is in the form of sweet chocolate,
combining chocolate with sugar. Milk chocolate is sweet chocolate that additionally contains milk powder or
condensed milk. In the U.K. and Ireland milk chocolate must contain a minimum of 20% total dry cocoa solids; in
the rest of the European Union the minimum is 25%.[35] "White chocolate" contains cocoa butter, sugar, and milk,
but no cocoa solids. Chocolate contains alkaloids such as theobromine and phenethylamine, which have some
physiological effects in humans, but the presence of theobromine renders it toxic to some animals, such as dogs and
cats.[2] It has been linked to serotonin levels in the brain. Dark chocolate has been promoted for unproven health
benefits, as it seems to possess substantial amount of antioxidants that reduce the formation of free radicals.
White chocolate is formed from a mixture of sugar, cocoa butter and milk solids. Although its texture is similar to
milk and dark chocolate, it does not contain any cocoa solids. Because of this, many countries do not consider white
chocolate as chocolate at all.[36] Although first introduced by Hebert Candies in 1955, Mars, Incorporated was the
first to produce white chocolate within the United States. Because it does not contain any cocoa solids, white
chocolate does not contain any theobromine, meaning it can be consumed by animals. It is usually not used for
cooking.
Dark chocolate is produced by adding fat and sugar to the cacao mixture. The U.S. Food and Drug Administration
calls this "sweet chocolate", and requires a 15% concentration of chocolate liquor. European rules specify a
minimum of 35% cocoa solids.[35] Dark chocolate, with its high cocoa content, is a rich source of epicatechin and
gallic acid, which are thought to possess cardioprotective properties. Dark chocolate has also been said to reduce the
possibility of a heart attack when consumed regularly in small amounts.[37] Semisweet chocolate is a dark chocolate
with a low sugar content. Bittersweet chocolate is chocolate liquor to which some sugar (typically a third), more
cocoa butter, vanilla and sometimes lecithin have been added. It has less sugar and more liquor than semisweet
chocolate, but the two are interchangeable in baking.
Unsweetened chocolate is pure chocolate liquor, also known as bitter or baking chocolate. It is unadulterated
chocolate: the pure, ground, roasted chocolate beans impart a strong, deep chocolate flavor.
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Raw chocolate, often referred to as raw cacao, is always dark and a minimum of 75% cacao. Because the act of
processing results in the loss of certain vitamins and minerals (such as magnesium), some consider raw cacao to be a
more nutritious form of chocolate.[38]

Some people who purchase chocolate off the store shelf can be disappointed when they see whitish spots on the dark
chocolate part. This is called chocolate bloom and is not an indication of chocolate gone bad. Instead, this is just an
indication that sugar and/or fat has separated due to poor storage.

Production

Chocolate is created from the cocoa
bean. A cacao tree with fruit pods in

various stages of ripening

Roughly two-thirds of the entire world's cocoa is produced in West Africa, with
43% sourced from Côte d'Ivoire,[39] where child labor is a common practice to
obtain the product.[40][41][42] According to the World Cocoa Foundation, some
50 million people around the world depend on cocoa as a source of livelihood.[43]

In the UK, most chocolatiers purchase their chocolate from them, to melt, mold
and package to their own design.[44] Despite some disagreement in the EU about
the definition, chocolate is any product made primarily of cocoa solids and cocoa
butter.

Production costs can be decreased by reducing cocoa solid content or by
substituting cocoa butter with another fat. Cocoa growers object to allowing the
resulting food to be called "chocolate", due to the risk of lower demand for their
crops.[43] The sequencing in 2010 of genome of the cacao tree may allow yields
to be improved.[45]

There are two main jobs associated with creating chocolate candy, chocolate
makers and chocolatiers. Chocolate makers use harvested cacao beans and other
ingredients to produce couverture chocolate (covering). Chocolatiers use the
finished couverture to make chocolate candies (bars, truffles, etc.).[46]

Cacao varieties

Toasted cacao beans at a chocolate workshop at
the La Chonita Hacienda in Tabasco, Mexico.

Chocolate is made from cocoa beans, the dried and partially fermented
seeds of the cacao tree (Theobroma cacao), a small (4–8 m (or
15–26 ft) tall) evergreen tree native to the deep tropical region of the
Americas. Recent genetic studies suggest that the most common
genotype of the plant originated in the Amazon basin and was
gradually transported by humans throughout South and Central
America. Early forms of another genotype have also been found in
what is now Venezuela. The scientific name, Theobroma, means "food
of the gods".[47] The fruit, called a cacao pod, is ovoid, 15–30 cm (or
6–12 in) long and 8–10 cm (3–4 in) wide, ripening yellow to orange,
and weighs about 500 g (1 lb) when ripe.

Cacao trees are small, understory trees that need rich, well-drained soils. They naturally grow within 20 degrees of
either side of the equator because they need about 2000 millimeters of rainfall a year, and temperatures in the range
of 21 to 32 °C. Cacao trees cannot tolerate a temperature lower than 15 °C (59 °F).[48]

The three main varieties of cacao beans used in chocolate are criollo, forastero, and trinitario.
Representing only five percent of all cocoa beans grown,[49] criollo is the rarest and most expensive cocoa on the 
market, and is native to Central America, the Caribbean islands and the northern tier of South American states.[50]
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There is some dispute about the genetic purity of cocoas sold today as criollo, as most populations have been
exposed to the genetic influence of other varieties. Criollos are particularly difficult to grow, as they are vulnerable
to a variety of environmental threats and produce low yields of cocoa per tree. The flavor of criollo is described as
delicate yet complex, low in classic chocolate flavor, but rich in "secondary" notes of long duration.[51]

The most commonly grown bean is forastero,[49] a large group of wild and cultivated cacaos, most likely native to
the Amazon basin. The African cocoa crop is entirely of the forastero variety. They are significantly hardier and of
higher yield than criollo. The source of most chocolate marketed,[49] forastero cocoas are typically strong in classic
"chocolate" flavor, but have a short duration and are unsupported by secondary flavors, producing "quite bland"
chocolate.[49]

Trinitario is a natural hybrid of criollo and forastero. Trinitario originated in Trinidad after an introduction of
forastero to the local criollo crop. Nearly all cacao produced over the past five decades is of the forastero or
lower-grade trinitario varieties.[52]

Processing
Cacao pods are harvested by cutting the pods from the tree using a machete, or by knocking them off the tree using a
stick. The beans with their surrounding pulp are removed from the pods and placed in piles or bins, allowing access
to microorganisms so that fermentation of the pectin-containing material can begin. Yeast produce ethanol, lactic
acid bacteria produce lactic acid and acetic acid bacteria produce acetic acid. The fermentation process, which takes
up to seven days, also produces several flavor precursors, eventually resulting in the familiar chocolate taste.[53]

It is important to harvest the pods when they are fully ripe because if the pod is unripe, the beans will have a low
cocoa butter content, or there will be insufficient sugars in the white pulp for fermentation, resulting in a weak
flavor. After fermentation, the beans must be quickly dried to prevent mold growth. Climate and weather permitting,
this is done by spreading the beans out in the sun from five to seven days.[54]

The dried beans are then transported to a chocolate manufacturing facility. The beans are cleaned (removing twigs,
stones, and other debris), roasted, and graded. Next, the shell of each bean is removed to extract the nib. Finally, the
nibs are ground and liquefied, resulting in pure chocolate in fluid form: chocolate liquor.[55] The liquor can be
further processed into two components: cocoa solids and cocoa butter.[56]
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Blending
Chocolate liquor is blended with the cocoa butter in varying quantities to make different types of chocolate or
couvertures. The basic blends of ingredients for the various types of chocolate (in order of highest quantity of cocoa
liquor first), are as follows:

Fountain chocolate is made with high
levels of cocoa butter, allowing it to

flow gently over a chocolate fountain
to serve as dessert fondue.

•• Dark chocolate: sugar, cocoa butter, cocoa liquor, and (sometimes) vanilla
•• Milk chocolate: sugar, cocoa butter, cocoa liquor, milk or milk powder, and

vanilla
•• White chocolate: sugar, cocoa butter, milk or milk powder, and vanilla
Usually, an emulsifying agent, such as soy lecithin, is added, though a few
manufacturers prefer to exclude this ingredient for purity reasons and to remain
GMO-free, sometimes at the cost of a perfectly smooth texture. Some
manufacturers are now using PGPR, an artificial emulsifier derived from castor
oil that allows them to reduce the amount of cocoa butter while maintaining the
same mouthfeel.

The texture is also heavily influenced by processing, specifically conching (see
below). The more expensive chocolate tends to be processed longer and thus
have a smoother texture and mouthfeel, regardless of whether emulsifying agents
are added.
Different manufacturers develop their own "signature" blends based on the above
formulas, but varying proportions of the different constituents are used. The
finest, plain dark chocolate couvertures contain at least 70% cocoa (both solids

and butter), whereas milk chocolate usually contains up to 50%. High-quality white chocolate couvertures contain
only about 35% cocoa.
Producers of high quality, small batch chocolate argue that mass production produces bad quality chocolate.[49]

Some mass-produced chocolate contains much less cocoa (as low as 7% in many cases), and fats other than cocoa
butter. Vegetable oils and artificial vanilla flavor are often used in cheaper chocolate to mask poorly fermented
and/or roasted beans.[49]

In 2007, the Chocolate Manufacturers Association in the United States, whose members include Hershey, Nestlé,
and Archer Daniels Midland, lobbied the Food and Drug Administration to change the legal definition of chocolate
to let them substitute partially hydrogenated vegetable oils for cocoa butter, in addition to using artificial sweeteners
and milk substitutes.[57] Currently, the U.S. Food and Drug Administration (FDA) does not allow a product to be
referred to as "chocolate" if the product contains any of these ingredients.[58][59]

Conching

Chocolate melanger mixing raw ingredients

The penultimate process is called conching. A conche is a container
filled with metal beads, which act as grinders. The refined and blended
chocolate mass is kept in a liquid state by frictional heat. Chocolate
prior to conching has an uneven and gritty texture. The conching
process produces cocoa and sugar particles smaller than the tongue can
detect, hence the smooth feel in the mouth. The length of the conching
process determines the final smoothness and quality of the chocolate.
High-quality chocolate is conched for about 72 hours, lesser grades
about four to six hours. After the process is complete, the chocolate
mass is stored in tanks heated to approximately 45–50 °C
(113–122 °F) until final processing.[60]
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Tempering
The final process is called tempering. Uncontrolled crystallization of cocoa butter typically results in crystals of
varying size, some or all large enough to be clearly seen with the naked eye. This causes the surface of the chocolate
to appear mottled and matte, and causes the chocolate to crumble rather than snap when broken.[61] The uniform
sheen and crisp bite of properly processed chocolate are the result of consistently small cocoa butter crystals
produced by the tempering process.
The fats in cocoa butter can crystallize in six different forms (polymorphous crystallization).[61] The primary purpose
of tempering is to assure that only the best form is present. The six different crystal forms have different properties.

Crystal Melting temp. Notes

I 17 °C (unknown operator: u'strong' °F) Soft, crumbly, melts too easily

II 21 °C (unknown operator: u'strong' °F) Soft, crumbly, melts too easily

III 26 °C (unknown operator: u'strong' °F) Firm, poor snap, melts too easily

IV 28 °C (unknown operator: u'strong' °F) Firm, good snap, melts too easily

V 34 °C (unknown operator: u'strong' °F) Glossy, firm, best snap, melts near body temperature (37°C)

VI 36 °C (unknown operator: u'strong' °F) Hard, takes weeks to form

Molten chocolate and a piece of a chocolate bar

Making chocolate considered "good" is about forming as many type V
crystals as possible. This provides the best appearance and texture and
creates the most stable crystals, so the texture and appearance will not
degrade over time. To accomplish this, the temperature is carefully
manipulated during the crystallization.
Generally, the chocolate is first heated to 45 °C (unknown operator:
u'strong' °F) to melt all six forms of crystals.[61] Next, the chocolate is
cooled to about 27 °C (unknown operator: u'strong' °F), which will
allow crystal types IV and V to form. At this temperature, the
chocolate is agitated to create many small crystal "seeds" which will
serve as nuclei to create small crystals in the chocolate. The chocolate
is then heated to about 31 °C (unknown operator: u'strong' °F) to
eliminate any type IV crystals, leaving just type V. After this point, any
excessive heating of the chocolate will destroy the temper and this process will have to be repeated. However, there
are other methods of chocolate tempering used. The most common variant is introducing already tempered, solid
"seed" chocolate. The temper of chocolate can be measured with a chocolate temper meter to ensure accuracy and
consistency. A sample cup is filled with the chocolate and placed in the unit which then displays or prints the results.

Two classic ways of manually tempering chocolate are:
•• Working the molten chocolate on a heat-absorbing surface, such as a stone slab, until thickening indicates the

presence of sufficient crystal "seeds"; the chocolate is then gently warmed to working temperature.
•• Stirring solid chocolate into molten chocolate to "inoculate" the liquid chocolate with crystals (this method uses

the already formed crystals of the solid chocolate to "seed" the molten chocolate).
Chocolate tempering machines (or temperers) with computer controls can be used for producing consistently
tempered chocolate, particularly for large volume applications.
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Storage
Chocolate is very sensitive to temperature and humidity. Ideal storage temperatures are between 15 and 17 °C
(59 and 63 °F), with a relative humidity of less than 50%. Various types of "blooming" effects can occur if chocolate
is stored or served improperly. Fat bloom is caused by storage temperature fluctuating or exceeding 24 C while sugar
bloom is caused by temperature below 15 C or excess humidity. To distinguish between different types of bloom,
one can rub the surface of the chocolate lightly, and if the bloom disappears, it is fat bloom. One can get rid of bloom
by re-tempering the chocolate or using it for anything that requires melting the chocolate. [62]

Chocolate is generally stored away from other foods, as it can absorb different aromas. Ideally, chocolates are
packed or wrapped, and placed in proper storage with the correct humidity and temperature. Additionally, chocolate
is frequently stored in a dark place or protected from light by wrapping paper.
If refrigerated or frozen without containment, chocolate can absorb enough moisture to cause a whitish discoloration,
the result of fat or sugar crystals rising to the surface. Moving chocolate from one temperature extreme to another,
such as from a refrigerator on a hot day, can result in an oily texture. Although visually unappealing, chocolate
suffering from bloom is perfectly safe for consumption.[63][64][65]

Potential health effects
Even though chocolate is regularly eaten for pleasure, there are potentially many health effects, both negative and
positive. Cocoa or dark chocolate may positively affect the circulatory system.[66] Other possible effects under basic
research include anticancer, brain stimulator, cough preventor and antidiarrhoeal activities.[67] An aphrodisiac effect
is yet unproven.
According to research, limited amounts of dark chocolate appear to help prevent heart disease. The oxidation of LDL
cholesterol is considered a major factor in the promotion of coronary disease. When this waxy substance oxidizes, it
tends to stick to artery walls, increasing the risk of a heart attack or stroke. Research has shown the polyphenols in
chocolate inhibit oxidation of LDL cholesterol.[68]

On the other hand, the unconstrained consumption of large quantities of any energy-rich food, such as chocolate,
without a corresponding increase in activity, is thought to increase the risk of obesity. Raw chocolate is high in cocoa
butter, a fat which is removed during chocolate refining, then added back in in varying proportions during the
manufacturing process. Manufacturers may add other fats, sugars, and milk as well, all of which increase the caloric
content of chocolate.
Chocolate absorbs lead from the environment during production, and there is a slight concern of mild lead poisoning
for some types of chocolate. The average lead concentration of cocoa beans was a very low ≤ 0.5 ng/g, one of the
lowest reported values for a natural food. Lead concentration of chocolate was as high as 70 ng/g for chocolate
products and 230 ng/g for manufactured cocoa.[69] 200,000 ng is the WHO tolerable daily limit for lead
consumption.[70] Additionally, chocolate is toxic to many animals because of insufficient capacity to metabolize
theobromine.[2]

A BBC report indicated that melting chocolate in one's mouth produced an increase in brain activity and heart rate
that was more intense than that associated with passionate kissing, and also lasted four times as long after the activity
had ended.[71]

In later research, chocolate has been linked with multiple health benefits and liabilities. Research on elderly people
showed chocolate might cause osteoporosis.[72] However, more research has shown that it will boost cognitive
abilities.[73] Further, dark chocolate and cocoa butter have been linked with multiple positive effects. Scientific
evidence has suggested dark chocolate can help reduce the risk of cardiovascular problems [74] and also reduce blood
pressure in both overweight and normal adults.[74] Finally, studies have shown dark chocolate as part of a low-fat
diet can lower cholesterol levels in adults.[75]
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In August 2011, Cambridge research published in the British Medical Journal: Eating high levels of chocolate could
be associated with a significant reduction in the risk of certain cardiovascular disorders.[76]

Labelling
Some manufacturers provide the percentage of chocolate in a finished chocolate confection as a label quoting
percentage of "cocoa" or "cacao". It should be noted that this refers to the combined percentage of both cocoa solids
and cocoa butter in the bar, not just the percentage of cocoa solids.[77]

Chocolates that are organic[78] or fair trade certified[79] carry labels accordingly.
In the United States, some large chocolate manufacturers lobbied the federal government to permit confections
containing cheaper hydrogenated vegetable oil in place of cocoa butter to be sold as "chocolate". In June 2007, as a
response to consumer concern after the proposed change, the FDA reiterated "Cacao fat, as one of the signature
characteristics of the product, will remain a principal component of standardized chocolate."[80]

Manufacturers
Many chocolate manufacturers have created products from chocolate bars to fudge, hoping to attract more consumers
with each creation. Both The Hershey Company and Mars have become the largest manufacturers in the world.
Other significant players include Nestlé, Kraft Foods and Lindt.
The Hershey Company, known for their Hershey bar, Hershey's Kisses and Reese's Peanut Butter Cups, is the largest
chocolate manufacturer in North America.[81] Mars, Incorporated, one of the largest privately owned U.S.
corporations, is a worldwide manufacturer of confectionery and other food products, with US$21 billion in annual
sales in 2006. Mars is known for Mars Bar, Milky Way, M&M's, Twix and Snickers, as well as other confectionery
items, such Skittles.
Food conglomerates Nestlé SA and Kraft Foods both have chocolate brands. Nestlé acquired Rowntree's in 1988 and
now market chocolates under their own brand, including Smarties and Kit Kat; Kraft Foods through its 1990
acquisition of Jacobs Suchard, now own Milka and Suchard. In February 2010, Kraft also acquired British-based
Cadbury plc, the world's largest confectionery manufacturer.[82] Cadbury is well known for its Dairy Milk range and
Creme Egg; Fry's, Trebor Basset, the fair-trade brand Green & Black's also belong to the group.
The chocolate industry, a steadily growing, $50 billion-a-year worldwide business centered on the sale and
consumption of chocolate, is prevalent on five out of seven continents.[83] Big Chocolate, as it is also called, is
essentially an oligopoly between major international chocolate companies in Europe and the U.S. These U.S.
companies, such as Mars and Hershey’s alone, generate $13 billion a year in chocolate sales and account for
two-thirds of U.S. manufacturers.[84] However, Europe accounts for 45% of the world's chocolate revenue.[85]

In popular culture

A box of assorted chocolates, often given as a gift.

Holidays

Chocolate is one of the most popular holiday gifts. On
Valentine's Day, a box of chocolates is traditional,
usually presented with flowers and a greeting card. It
may be given on other holidays, and birthdays. At
Easter, chocolate eggs are traditional. This is a
confectionery made primarily of chocolate, and can
either be solid, hollow, or filled with other sweets or
fondant. Many confectioners make holiday-specific chocolate candies, usually variants of their standard fare.
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Books and film
Chocolate has been the center of several successful book and film adaptations. In 1964, Roald Dahl published a
children's novel titled Charlie and the Chocolate Factory. The novel centers on a poor boy named Charlie Bucket
who takes a tour through the greatest chocolate factory in the world, owned by Willy Wonka. Two film adaptations
of the novel were produced. The first was Willy Wonka & the Chocolate Factory, a 1971 film which later became a
cult classic. Thirty-four years later, a second film adaptation was produced, titled Charlie and the Chocolate
Factory. The 2005 film was very well received by critics[86] and was one of the highest grossing films that year,
earning over US$470,000,000 worldwide.[87] Charlie and the Chocolate Factory was also recognized at the 78th
Academy Awards, where it was nominated for Best Costume Design for Gabriella Pesucci.[88]

Like Water for Chocolate (Como agua para chocolate), a 1989 love story by novelist Laura Esquivel, was adapted to
film in 1992. The plot incorporates magical realism with Mexican cuisine, and the title is a double entendre in its
native language, referring both to a recipe for hot chocolate and to an idiom that is a metaphor for sexual arousal.
The film earned 11 Ariel Awards from the Academia Mexicana de Artes y Ciencias Cinematográficas, including
Best Picture.
Chocolat, a 1999 novel by Joanne Harris, tells the story of Vianne Rocher, a young mother, whose confections
change the lives of the townspeople. The 2000 film adaptation, Chocolat, also proved successful, grossing over
US$150,000,000 worldwide,[89] and receiving Academy Award and Golden Globe nominations for Best Picture,
Best Actress, and Best Original Score.[90][91]

Chocolate also features in a large number of other literary works, often in a role central to the plot such as JoAnna
Carl's Chocoholic Mysteries series and Toby Moore's Death by Chocolate.
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Cinnamomum aromaticum

Cassia

from Koehler's Medicinal-Plants (1887)

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Magnoliids
Order: Laurales
Family: Lauraceae
Genus: Cinnamomum

Species: C. aromaticum

Binomial name

Cinnamomum aromaticum
Nees

Synonyms

Cinnamomum cassia Nees ex Blume

Cinnamomum aromaticum, called cassia or Chinese cinnamon, is an evergreen tree native to southern China,
Bangladesh, Uganda, India, and Vietnam. Like its close relative Cinnamomum verum, also known as "Ceylon
cinnamon",[1] it is used primarily for its aromatic bark, which is used as a spice. In the United States of America,
cassia is often sold under the culinary name of "cinnamon". The buds are also used as a spice, especially in India,
and were once used by the ancient Romans.
The tree grows to 10–15 m tall, with greyish bark and hard elongated leaves that are 10–15 cm long and have a
decidedly reddish colour when young.
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Production and uses

Young Indonesian cinnamon tree, Indonesia

Cinnamomum aromaticum is a close relative to Ceylon cinnamon (C.
verum), Saigon cinnamon (C. loureiroi, also known as "Vietnamese
cinnamon"), camphor laurel (C. camphora), malabathrum (C. tamala),
and Indonesian cinnamon (C. burmannii). As with these species, the
dried bark of cassia is used as a spice. Cassia cinnamon's flavour is less
delicate than that of Ceylon cinnamon; for this reason, the less
expensive cassia is sometimes called "bastard cinnamon".[2]

Whole branches and small trees are harvested for cassia bark, unlike
the small shoots used in the production of cinnamon; this gives cassia

bark a much thicker and rougher texture than that of true cinnamon.

Most of the spice sold as cinnamon in the United States and Canada (where Ceylon cinnamon is still generally
unknown) is actually cassia. In some cases, cassia is labeled "Chinese cinnamon" to distinguish it from the more
expensive Ceylon cinnamon (C. verum), which is the preferred form of the spice used in Mexico, Europe and
Oceania.[3] "Indonesian cinnamon", also referred to as C. burmannii, is also commonly sold in the United States
where it is labeled only as cinnamon.
Cinnamomum aromaticum is produced in both China and Vietnam. Until the 1960s, Vietnam was the world's most
important producer of Saigon cinnamon (C. loureiroi), a species which has a higher oil content than cassia, and
consequently has a stronger flavor. Saigon cinnamon is so closely related to cassia that it was often marketed as
cassia (or, in North America, "cinnamon"). Of the three forms of cassia, it is the form which commands the highest
price. Because of the disruption caused by the Vietnam War, however, production of C. burmannii, in the highlands
of the Indonesia on island of Sumatra, was increased to meet demand, and Indonesia remains one of the main
exporters of cassia today. Indonesian cassia has the lowest oil content of the three types of cassia and, consequently,
commands the lowest price. Saigon cinnamon, only having become available again in the United States since the
early 21st century, has an intense flavour and aroma and a higher percentage of essential oils than Indonesian cassia.
Cassia has a stronger and sweeter flavor, similar to Saigon cinnamon, although the oil content is lower. In China
(where it is produced primarily in the southern provinces of Guangxi, Guangdong, and Yunnan) cassia is known as
tung hing.[4]

Cassia bark (both powdered and in whole, or "stick" form) is used as a flavouring agent for confectionery, desserts,
pastries, and meat; it is specified in many curry recipes, where Ceylon cinnamon is less suitable. Cassia is sometimes
added to Ceylon cinnamon, but is a much thicker, coarser product. Cassia is sold as pieces of bark (as pictured
below) or as neat quills or sticks. Cassia sticks can be distinguished from Ceylon cinnamon sticks in the following
manner: cinnamon sticks have many thin layers and can easily be made into powder using a coffee or spice grinder,
whereas cassia sticks are extremely hard, are usually made up of one thick layer, and can break an electric spice or
coffee grinder if one attempts to grind them without first breaking them into very small pieces.
Cassia buds, although rare, are also occasionally used as a spice. They resemble cloves in appearance and have a
mild, flowery cinnamon flavor. Cassia buds are primarily used in old-fashioned pickling recipes, marinades, and
teas.[5][6]
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Health benefits and risks

Dried cassia bark

Cassia (called ròu gùi; 肉桂 in Chinese) is used in traditional Chinese
medicine, where it is considered one of the 50 fundamental herbs.[7]

In 2006, a study reported no statistically significant additional benefit
when cinnamon cassia powder was given to type 2 diabetes patients
who were already being treated with metformin.[8] A systematic review
of research indicates that cinnamon may reduce fasting blood sugar,
but does not have an effect on hemoglobin A1C, a biological marker of
long-term diabetes.[9]

Chemist Richard Anderson says that his research has shown that most,
if not all, of cinnamon's antidiabetic effect is in its water-soluble
fraction, not the oil (the ground cinnamon spice itself should be
ingested for benefit, not the oil or a water extraction). In fact, some
cinnamon oil-entrained compounds could prove toxic in high
concentrations. Cassia's effects on enhancing insulin sensitivity appear
to be mediated by type-A polymeric polyphenols.[10][11] Despite these findings, cassia should not be used in place of
anti-diabetic drugs, unless blood glucose levels are closely monitored, and its use is combined with a strictly
controlled diet and exercise program.

Due to a toxic component called coumarin, European health agencies have warned against consuming high amounts
of cassia.[12]

Other possible toxins founds in the bark/powder are cinnamaldehyde and styrene.[13]

History

Cinnamomum cassia (top left) depicted by
Michał Boym (1655)

In classical times, four types of cinnamon were distinguished (and
often confused):
• Cassia (Hebrew קציעה qəṣi`â), the bark of Cinnamomum iners from

Arabia and Ethiopia, and literally means 'the peel of the plant' which
is scraped off the tree.[14]

• True Cinnamon (Hebrew קִנָּמוֹן qinnamon), the bark of
Cinnamomum zeylanicum from Sri Lanka

• Malabathrum or Malobathrum (from Sanskrit तमालपत्रम्,
tamālapattram, literally "dark-tree leaves"), Cinnamomum
malabathrum from the north of India

• Serichatum, Cinnamomum aromaticum from Seres, that is, China.
In Exodus 30:23-4, Moses is ordered to use both sweet cinnamon
(Kinnamon) and cassia together with myrrh, sweet calamus
(qənê-bosem, literally cane of fragrance), botanically named as Acorus
calamus to produce a holy oil to anoint the Ark of the Covenant. Cassia
is also part of the Ketoret which is used when referring to the
consecrated incense described in the Hebrew Bible and Talmud. It is
also referred to as the HaKetoret (the incense). It was offered on the specialized incense altar in the time when the
Tabernacle was located in the First and Second Jerusalem Temples. The ketoret was an important component of the
Temple service in Jerusalem. Psalm 45:8 mentions the garments of the king (or of Torah scholars) that smell of
myrrh, aloes and cassia.
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An early reference to the trade of cinnamon occurs around 100 BC in Chinese literature. After the explorer Zhang
Qian's return to China, the Han Dynasty pushed the Xiongnu back, and trade and cultural exchange flourished along
the Northern Silk Road. Goods moving by caravan to the west included gold, rubies, jade, textiles, coral, ivory and
art works. In the opposite direction moved bronze weapons, furs, ceramics and cinnamon bark.[15] The first Greek
reference to kasia is found in a poem by Sappho in the 7th century BC.
According to Herodotus, both cinnamon and cassia grow in Arabia, together with incense, myrrh, and ladanum, and
are guarded by winged serpents. The phoenix builds its nest from cinnamon and cassia. But Herodotus mentions
other writers that see the home of Dionysos, e.g., India, as the source of cassia. While Theophrastus gives a rather
good account of the plants, a curious method for harvesting (worms eat away the wood and leave the bark behind),
Dioscorides seems to confuse the plant with some kind of water-lily.
Pliny (nat. 12, 86-87) gives a fascinating account of the early spice trade across the Red Sea in "rafts without sails or
oars", obviously using the trade winds, that costs Rome 100 million sesterces each year. According to Pliny, a pound
(the Roman pound, 327 g) of cassia, cinnamon, or serichatum cost up to 300 denars, the wage of ten months' labour.
Diocletian's Edict on Maximum Prices[16] from 301 AD gives a price of 125 denars for a pound of cassia, while an
agricultural labourer earned 25 denars per day.
The Greeks used kásia or malabathron to flavour wine, together with absinth wormwood (Artemisia absinthia).
Pliny mentions cassia as a flavouring agent for wine as well[17] Malabathrum leaves (folia) were used in cooking and
for distilling an oil used in a caraway-sauce for oysters by the Roman gourmet Gaius Gavius Apicius.[18]

Malabathrum is among the spices that, according to Apicius, any good kitchen should contain.
Egyptian recipes for kyphi, an aromatic used for burning, included cinnamon and cassia from Hellenistic times
onwards. The gifts of Hellenistic rulers to temples sometimes included cassia and cinnamon as well as incense,
myrrh, and Indian incense (kostos), so we can conclude that the Greeks used it in this way too.
The famous Commagenum, an unguent produced in Commagene in present-day eastern Turkey, was made from
goose-fat and aromatised with cinnamon oil and spikenard (Nardostachys jatamansi). Malobrathum from Egypt
(Dioscorides I, 63) was based on cattle-fat and contained cinnamon as well; one pound cost 300 denars. The Roman
poet Martial (VI, 55) makes fun of Romans who drip unguents, smell of cassia and cinnamon taken from a bird's
nest, and look down on him who does not smell at all.
Cinnamon, as a warm and dry substance, was believed by doctors in ancient times to cure snakebites, freckles, the
common cold, and kidney troubles, among other ailments.
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Cinnamon

Cinnamon sticks or quills and ground cinnamon

Cinnamon (   /ˈsɪnəmən/ SIN-ə-mən) is a spice obtained from the
inner bark of several trees from the genus Cinnamomum that is used in
both sweet and savoury foods. Cinnamon trees are native to South East
Asia.

Nomenclature and taxonomy

The name cinnamon comes through the Greek kinnámōmon from
Phoenician.[1]

In India, where it is cultivated on the hills of Kerala, it is called "karuvapatta" or "dalchini" (Hindi). In Indonesia,
where it is cultivated in Java and Sumatra, it is called kayu manis ("sweet wood") and sometimes cassia vera, the
"real" cassia.[2] In Sri Lanka, in Sinhala, cinnamon is known as kurundu (කුරුඳු),[3] recorded in English in the 17th
century as Korunda.[4] In several European languages, the word for cinnamon comes from the Latin word cannella, a
diminutive of canna, "cane".
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History

Cinnamon (canella) output in 2005

Cinnamomum verum, from Koehler's
Medicinal-Plants (1887)

Cinnamon has been known from remote antiquity. It was imported to
Egypt as early as 2000 BC, but those who report that it had come from
China confuse it with cassia.[5]

The Hebrew Bible makes specific mention of the spice many times:
first when Moses is commanded to use both sweet cinnamon (Hebrew:
qinnāmôn) and cassia in the holy anointing oil;[6] in Proverbs ,קִנָּמוֹן
where the lover's bed is perfumed with myrrh, aloes, and cinnamon;[7]

and in Song of Solomon, a song describing the beauty of his beloved,
cinnamon scents her garments like the smell of Lebanon.[8] Cinnamon
was a component of the Ketoret which is used when referring to the
consecrated incense described in the Hebrew Bible and Talmud. It was
offered on the specialized incense altar in the time when the
Tabernacle was located in the First and Second Jerusalem Temples.
The ketoret was an important component of the Temple service in
Jerusalem.

It was so highly prized among ancient nations that it was regarded as a
gift fit for monarchs and even for a god: a fine inscription records the
gift of cinnamon and cassia to the temple of Apollo at Miletus.[9]

Though its source was kept mysterious in the Mediterranean world for
centuries by the middlemen who handled the spice trade, to protect
their monopoly as suppliers, cinnamon is native to Malabar Coast of
India, Sri Lanka, Burma and Bangladesh.[10] It is also alluded to by
Herodotus and other classical writers. It was too expensive to be
commonly used on funeral pyres in Rome, but the Emperor Nero is said to have burned a year's worth of the city's
supply at the funeral for his wife Poppaea Sabina in AD 65.[11]

Before the foundation of Cairo, Alexandria was the Mediterranean shipping port of cinnamon. Europeans who knew
the Latin writers who were quoting Herodotus knew that cinnamon came up the Red Sea to the trading ports of
Egypt, but whether from Ethiopia or not was less than clear. When the Sieur de Joinville accompanied his king to
Egypt on crusade in 1248, he reported what he had been told—and believed—that cinnamon was fished up in nets at
the source of the Nile out at the edge of the world. Through the Middle Ages, the source of cinnamon was a mystery
to the Western world. Marco Polo avoided precision on this score.[12] In Herodotus and other authors, Arabia was the
source of cinnamon: giant Cinnamon birds collected the cinnamon sticks from an unknown land where the cinnamon
trees grew and used them to construct their nests; the Arabs employed a trick to obtain the sticks. This story was
current as late as 1310 in Byzantium, although in the first century, Pliny the Elder had written that the traders had
made this up in order to charge more. The first mention of the spice growing in Sri Lanka was in Zakariya
al-Qazwini's Athar al-bilad wa-akhbar al-‘ibad ("Monument of Places and History of God's Bondsmen") in about
1270.[13] This was followed shortly thereafter by John of Montecorvino, in a letter of about 1292.[14]

Indonesian rafts transported cinnamon (known in Indonesia as kayu manis- literally "sweet wood") on a "cinnamon
route" directly from the Moluccas to East Africa, where local traders then carried it north to the Roman
market.[15][16][17] See also Rhapta.
Arab traders brought the spice via overland trade routes to Alexandria in Egypt, where it was bought by Venetian
traders from Italy who held a monopoly on the spice trade in Europe. The disruption of this trade by the rise of other
Mediterranean powers, such as the Mamluk Sultans and the Ottoman Empire, was one of many factors that led
Europeans to search more widely for other routes to Asia.
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Portuguese traders finally landed in Ceylon (Sri Lanka) at the beginning of the sixteenth century and restructured the
traditional production and management of cinnamon by the Sinhalese, who later held the monopoly for cinnamon in
Ceylon. The Portuguese established a fort on the island in 1518 and protected their own monopoly for over a
hundred years.
Dutch traders finally dislodged the Portuguese by allying with the inland Kingdom of Kandy. They established a
trading post in 1638, took control of the factories by 1640, and expelled all remaining Portuguese by 1658. "The
shores of the island are full of it", a Dutch captain reported, "and it is the best in all the Orient: when one is
downwind of the island, one can still smell cinnamon eight leagues out to sea." (Braudel 1984, p. 215)
The Dutch East India Company continued to overhaul the methods of harvesting in the wild and eventually began to
cultivate its own trees.
In 1767, Lord Brown of East India Company established Anjarakkandy Cinnamon Estate near Anjarakkandy in
Cannanore (now Kannur) district of Kerala, and this estate became Asia's largest cinnamon estate.
The British took control of the island from the Dutch in 1796. However, the importance of the monopoly of Ceylon
was already declining, as cultivation of the cinnamon tree spread to other areas, the more common cassia bark
became more acceptable to consumers, and coffee, tea, sugar, and chocolate began to outstrip the popularity of
traditional spices.

Cultivation

Leaves from a wild cinnamon tree

Cinnamon is harvested by growing the tree for two years then
coppicing it. The next year, about a dozen shoots will form from the
roots.

The branches harvested this way are processed by scraping off the
outer bark, then beating the branch evenly with a hammer to loosen the
inner bark. The inner bark is then prised out in long rolls. Only the thin
(0.5 mm (unknown operator: u'strong' in)) inner bark is used; the
outer, woody portion is discarded, leaving metre-long cinnamon strips
that curl into rolls ("quills") on drying. Once dry, the bark is cut into
5–10 cm (unknown operator: u'strong'unknown operator:
u'strong'unknown operator: u'strong' unknown operator:
u'strong') lengths for sale.

The bark must be processed immediately after harvesting while still wet. Once processed, the bark will dry
completely in four to six hours, provided that it is in a well-ventilated and relatively warm environment. A less than
ideal drying environment encourages the proliferation of pests in the bark, which may then require treatment by
fumigation. Bark treated this way is not considered to be of the same premium quality as untreated bark.
Cinnamon has been cultivated from time immemorial in Sri Lanka, and the tree is also grown commercially at
Kerala in southern India, Bangladesh, Java, Sumatra, the West Indies, Brazil, Vietnam, Madagascar, Zanzibar, and
Egypt. Sri Lanka cinnamon has a very thin, smooth bark with a light-yellowish brown color and a highly fragrant
aroma. In recent years in Sri Lanka, mechanical devices have been developed to ensure premium quality and worker
safety and health, following considerable research by the Universities in that country led by the University of
Ruhuna.
According to the International Herald Tribune, in 2006 Sri Lanka produced 90% of the world's cinnamon, followed
by China, India, and Vietnam.[18] According to the FAO, Indonesia produces 40% of the world's Cassia genus of
cinnamon.
The Sri Lankan grading system divides the cinnamon quills into four groups:
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• Alba, less than 6 mm (unknown operator: u'strong' in) in diameter
• Continental, less than 16 mm (unknown operator: u'strong' in) in diameter
• Mexican, less than 19 mm (unknown operator: u'strong' in) in diameter
• Hamburg, less than 32 mm (unknown operator: u'strong' in) in diameter
These groups are further divided into specific grades. For example, Mexican is divided into M00 000 special,
M000000, and M0000, depending on quill diameter and number of quills per kg.
Any pieces of bark less than 106 mm (unknown operator: u'strong' in) long are categorized as quillings.
Featherings are the inner bark of twigs and twisted shoots. Chips are trimmings of quills, outer and inner bark that
cannot be separated, or the bark of small twigs.

Species

Ceylon cinnamon (Cinnamomum verum) on the
left, and Indonesian Cinnamon (Cinnamomum

burmannii) quills

A number of species are often sold as cinnamon:[19]

• Cinnamomum verum ("True cinnamon", Sri Lanka cinnamon or
Ceylon cinnamon)

• C. burmannii (Korintje or Indonesian cinnamon)
• C. loureiroi (Saigon cinnamon or Vietnamese cinnamon)
• C. aromaticum (Cassia or Chinese cinnamon)
There are several different cultivars of Cinnamomum verum based on
the taste of bark:

• Type 1 Sinhala: Pani Kurundu (පැණි කුරුඳු), Pat Kurundu (පත් කුරුඳු)
or Mapat Kurundu (මාපත් කුරුඳු)

• Type 2 Sinhala: Naga Kurundu (නාග කුරුඳු)
• Type 3 Sinhala: Pani Miris Kurundu (පැණි මිරිස් කුරුඳු)
• Type 4 Sinhala: Weli Kurundu (වැලි කුරුඳු)
• Type 5 Sinhala: Sewala Kurundu (සෙවල කුරුඳු)
• Type 6 Sinhala: Kahata Kurundu (කහට කුරුඳු)
• Type 7 Sinhala: Pieris Kurundu (පීරිස් කුරුඳු)

Ceylon cinnamon, using only the thin inner bark, has a finer, less dense, and more crumbly texture, and is considered
to be less strong than cassia. Cassia has a much stronger (somewhat harsher) flavour than Ceylon cinnamon, is
generally a medium to light reddish brown, hard and woody in texture, and thicker (2–3 mm (unknown operator:
u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown operator: u'strong') thick), as all
of the layers of bark are used.[20]

Due to the presence of a moderately toxic component called coumarin, European health agencies have recently
warned against consuming large amounts of cassia.[21] This is contained in much lower dosages in Cinnamomum
burmannii due to its low essential oil content. Coumarin is known to cause liver and kidney damage in high
concentrations. Ceylon cinnamon has negligible amounts of coumarin.[22]

The barks, when whole, are easily distinguished, and their microscopic characteristics are also quite distinct. Ceylon
cinnamon sticks (or quills) have many thin layers and can easily be made into powder using a coffee or spice grinder,
whereas cassia sticks are much harder. Indonesian cinnamon is often sold in neat quills made up of one thick layer,
capable of damaging a spice or coffee grinder. Saigon cinnamon and Chinese cinnamon are always sold as broken
pieces of thick bark, as the bark is not supple enough to be rolled into quills. The powdered bark is harder to
distinguish, but if it is treated with tincture of iodine (a test for starch[23]), little effect is visible with pure Ceylon
cinnamon, but when Chinese cinnamon is present, a deep-blue tint is produced.[24][25]

Cinnamon is also sometimes confused with Malabathrum (Cinnamomum tamala).
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Flavor, aroma and taste
Its flavor is due to an aromatic essential oil that makes up 0.5% to 1% of its composition. This oil is prepared by
roughly pounding the bark, macerating it in seawater, and then quickly distilling the whole. It is of a golden-yellow
color, with the characteristic odor of cinnamon and a very hot aromatic taste. The pungent taste and scent come from
cinnamic aldehyde or cinnamaldehyde (about 60 % of the bark oil) and, by the absorption of oxygen as it ages, it
darkens in color and develops resinous compounds. Other chemical components of the essential oil include ethyl
cinnamate, eugenol (found mostly in the leaves), beta-caryophyllene, linalool, and methyl chavicol .

Uses

Cinnamon bark

Cinnamon bark is widely used as a spice. It is principally employed in
cookery as a condiment and flavoring material. It is used in the
preparation of chocolate, especially in Mexico, which is the main
importer of true cinnamon.[26] It is also used in many dessert recipes,
such as apple pie, donuts, and cinnamon buns as well as spicy candies,
tea, hot cocoa, and liqueurs. True cinnamon, rather than cassia, is more
suitable for use in sweet dishes. In the Middle East, it is often used in savory dishes of chicken and lamb. In the
United States, cinnamon and sugar are often used to flavor cereals, bread-based dishes, and fruits, especially apples;
a cinnamon-sugar mixture is even sold separately for such purposes. Cinnamon can also be used in pickling.
Cinnamon bark is one of the few spices that can be consumed directly. Cinnamon powder has long been an
important spice in Persian cuisine, used in a variety of thick soups, drinks, and sweets. It is often mixed with
rosewater or other spices to make a cinnamon-based curry powder for stews or just sprinkled on sweet treats (most
notably Shole-zard, Persian شله زرد). It is also used in sambar powder or BisiBelebath powder in Karnataka, which
gives it a rich aroma and tastes unique. It is also used in Turkish cuisine for both sweet and savory dishes.

Cinnamon has been proposed for use as an insect repellent, although it remains untested.[27] Cinnamon leaf oil has
been found to be very effective in killing mosquito larvae.[28] The compounds cinnamaldehyde, cinnamyl acetate,
eugenol, and anethole, that are contained in cinnamon leaf oil, were found to have the highest effectiveness against
mosquito larvae.[28]

Medicinal value

Research
In a 2000 study published in The Indian Journal of Medical Research [29], it was shown that of the 69 plant species
screened, 16 were effective against HIV-1 and 4 were against both HIV-1 and HIV-2. The most effective extracts
against HIV-1 and HIV-2 were respectively Cinnamomum cassia (bark) and Cardiospermum helicacabum (shoot +
fruit).[30]

An oil known as eugenol that comes from the leaves of the cinnamon bush has been shown to have antiviral
properties in vitro, specifically against both the HSV-1 and HSV-2 (Oral and Genital Herpes) viruses according to a
study published in the journal, Phytotherapy Research.[31]

A 2003 study at National Institutes of Health shows benefits of cinnamon in diet of type 2 diabetics. "Cinnamon
improves glucose and lipids of people with type 2 diabetes".[32]

A study conducted in 2007 and published in the Journal of Medicinal Chemistry suggests that specific plant
terpenoids contained within cinnamon have potent antiviral properties.[33]

Pharmacological experiments suggest that the cinnamon-derived dietary factor cinnamic aldehyde (cinnamaldehyde) 
activates the Nrf2-dependent antioxidant response in human epithelial colon cells and may therefore represent an

http://en.wikipedia.org/w/index.php?title=Essential_oil
http://en.wikipedia.org/w/index.php?title=Macerating
http://en.wikipedia.org/w/index.php?title=Distillation
http://en.wikipedia.org/w/index.php?title=Taste
http://en.wikipedia.org/w/index.php?title=Scent
http://en.wikipedia.org/w/index.php?title=Aldehyde
http://en.wikipedia.org/w/index.php?title=Cinnamaldehyde
http://en.wikipedia.org/w/index.php?title=Oxygen
http://en.wikipedia.org/w/index.php?title=Ethyl_cinnamate
http://en.wikipedia.org/w/index.php?title=Ethyl_cinnamate
http://en.wikipedia.org/w/index.php?title=Eugenol
http://en.wikipedia.org/w/index.php?title=Caryophyllene
http://en.wikipedia.org/w/index.php?title=Linalool
http://en.wikipedia.org/w/index.php?title=Methyl_chavicol
http://en.wikipedia.org/w/index.php?title=File%3ACinnamon1380ppx.jpg
http://en.wikipedia.org/w/index.php?title=Spice
http://en.wikipedia.org/w/index.php?title=Mexico
http://en.wikipedia.org/w/index.php?title=Dessert
http://en.wikipedia.org/w/index.php?title=Apple_pie
http://en.wikipedia.org/w/index.php?title=Donut
http://en.wikipedia.org/w/index.php?title=Cinnamon_bun
http://en.wikipedia.org/w/index.php?title=Candies
http://en.wikipedia.org/w/index.php?title=Hot_cocoa
http://en.wikipedia.org/w/index.php?title=Liqueur
http://en.wikipedia.org/w/index.php?title=Middle_East
http://en.wikipedia.org/w/index.php?title=Breakfast_cereal
http://en.wikipedia.org/w/index.php?title=Fruit
http://en.wikipedia.org/w/index.php?title=Apple
http://en.wikipedia.org/w/index.php?title=Cinnamon_sugar
http://en.wikipedia.org/w/index.php?title=Pickling
http://en.wikipedia.org/w/index.php?title=Persian_cuisine
http://en.wikipedia.org/w/index.php?title=Rosewater
http://en.wikipedia.org/w/index.php?title=Sambar_%28dish%29
http://en.wikipedia.org/w/index.php?title=Karnataka
http://en.wikipedia.org/w/index.php?title=Turkish_cuisine
http://en.wikipedia.org/w/index.php?title=Insect_repellent
http://en.wikipedia.org/w/index.php?title=Cinnamaldehyde
http://en.wikipedia.org/w/index.php?title=Cinnamyl_acetate
http://en.wikipedia.org/w/index.php?title=Eugenol
http://en.wikipedia.org/w/index.php?title=Anethole
http://www.icmr.nic.in/ijmr/ijmr.htm
http://en.wikipedia.org/w/index.php?title=Phytotherapy_Research
http://en.wikipedia.org/w/index.php?title=Cinnamon_improves_glucose_and_lipids_of_people_with_type_2_diabetes
http://en.wikipedia.org/w/index.php?title=Cinnamon_improves_glucose_and_lipids_of_people_with_type_2_diabetes
http://en.wikipedia.org/w/index.php?title=Journal_of_Medicinal_Chemistry
http://en.wikipedia.org/w/index.php?title=Diet_and_cancer
http://en.wikipedia.org/w/index.php?title=Cinnamic_aldehyde
http://en.wikipedia.org/w/index.php?title=Cinnamaldehyde
http://en.wikipedia.org/w/index.php?title=Nrf2
http://en.wikipedia.org/w/index.php?title=Antioxidant
http://en.wikipedia.org/w/index.php?title=Epithelial
http://en.wikipedia.org/w/index.php?title=Colon_%28anatomy%29


Cinnamon 278

experimental chemopreventive dietary factor targeting colorectal carcinogenesis.[34] Recent research documents
anti-melanoma activity of cinnamic aldehyde observed in cell culture and a mouse model of human melanoma.[35]

Cinnamon bark, a component of the traditional Japanese medicine Mao-to, has been shown in a 2008 study
published in the Journal of General Virology to have an antiviral therapeutic effect.[36]

A 2011 study isolated a substance (CEppt) in the cinnamon plant which inhibits development of Alzheimer's in
mice.[37] CEppt, an extract of cinnamon bark, seems to treat a mouse model of Alzheimer's disease.[38]

Nutritional information
100 gram of ground cinnamon contains the following nutritional information according to the USDA.[39]

•• Calories : 247 kcal
•• Fat: 1.2 g
•• Carbohydrates: 80.6 g ( of which - Fibers: 53.1 g, Sugars: 2g )
•• Protein: 4.0 g
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•• Wijesekera R O B, Ponnuchamy S, Jayewardene A L, "Cinnamon" (1975) monograph published by CISIR,
Colombo, Sri Lanka

This article incorporates text from a publication now in the public domain: Chisholm, Hugh, ed. (1911).
Encyclopædia Britannica (11th ed.). Cambridge University Press.

External links
• Antifungal Properties of Cinnamon Essential oil (http:/ / pages. unibas. ch/ mdpi/ ecsoc-3/ d0002/ d0002. html)
• BBC News - In pictures: Sri Lanka's spice of life (http:/ / news. bbc. co. uk/ 2/ shared/ spl/ hi/ picture_gallery/ 07/

south_asia_sri_lanka0s_spice_of_life/ html/ 1. stm)
• A variety of information on Sri Lankan Cinnamon (http:/ / www. lacanelle. com/ About Cinnamon. htm)
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http://www.lacanelle.com/About%20Cinnamon.htm
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Citric acid

Citric acid

Identifiers

CAS number 77-92-9 [1]  

PubChem 311 [2]

ChemSpider 305 [3]  

UNII XF417D3PSL [4]  

DrugBank DB04272 [5]

KEGG D00037 [6]  

ChEBI CHEBI:30769 [7]  

ChEMBL CHEMBL1261 [8]  

ATC code A09 AB04 [9]

Jmol-3D images Image 1 [10]

Properties

Molecular formula C6H8O7

Molar mass 192.124 g/mol (anhydrous)
210.14 g/mol (monohydrate)

Appearance crystalline white solid

Density 1.665 g/cm3(1.5g/cm3 for monohydrate)

Melting point 153 °C, 426 K, 307 °F

Boiling point 175 °C, 448 K, 347 °F (decomposes)

Solubility in water 73 g/100 ml (20 °C)

Acidity (pKa) pKa1 = 3.09
pKa2 = 4.75
pKa3 = 5.41 [11]

pKa3 = 6.39,[12]6.40 [13]

Hazards
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Main hazards skin and eye irritant

Related compounds

Related compounds sodium citrate, calcium citrate

   (verify) [14] (what is:   /  ?)
Except where noted otherwise, data are given for materials in their standard state (at 25 °C, 100 kPa)

Infobox references

Citric acid is a weak organic acid. It is a natural preservative/conservative and is also used to add an acidic, or sour,
taste to foods and soft drinks. In biochemistry, the conjugate base of citric acid, citrate, is important as an
intermediate in the citric acid cycle, and therefore occurs in the metabolism of virtually all living things.
Citric acid is a commodity chemical, and more than a million tonnes are produced every year by fermentation. It is
used mainly as an acidifier, as a flavoring, and as a chelating agent.

Properties

Citric acid crystal under polarized light, enlarged
200x

At room temperature, citric acid is a white crystalline powder. It can
exist either in an anhydrous (water-free) form or as a monohydrate.
The anhydrous form crystallizes from hot water, whereas the
monohydrate forms when citric acid is crystallized from cold water.
The monohydrate can be converted to the anhydrous form by heating
above 78 °C. Citric acid also dissolves in absolute (anhydrous) ethanol
(76 parts of citric acid per 100 parts of ethanol) at 15 °C.

In chemical structure, citric acid shares the properties of other
carboxylic acids. When heated above 175 °C, it decomposes through
the loss of carbon dioxide and water (see decarboxylation).

Citric acid is a slightly stronger acid than typical carboxylic acids
because the anion can be stabilized by intramolecular
hydrogen-bonding from other protic groups on citric acid.

Discovery and production

Lemons, oranges, limes, and other citrus fruits
possess high concentrations of citric acid

The discovery of citric acid has been credited to the 8th century
Persian alchemist Jabir Ibn Hayyan (Geber).[15] Medieval scholars in
Europe were aware of the acidic nature of lemon and lime juices; such
knowledge is recorded in the 13th century encyclopedia Speculum
Maius (The Great Mirror), compiled by Vincent of Beauvais. Citric
acid was first isolated in 1784 by the Swedish chemist Carl Wilhelm
Scheele, who crystallized it from lemon juice.[16][17] Industrial-scale
citric acid production began in 1890 based on the Italian citrus fruit
industry.

In 1893, C. Wehmer discovered Penicillium mold could produce citric
acid from sugar. However, microbial production of citric acid did not

become industrially important until World War I disrupted Italian citrus exports. In 1917, the American food chemist
James Currie discovered certain strains of the mold Aspergillus niger could be efficient citric acid producers, and
Pfizer began industrial-level production using this technique two years later, followed by Citrique Belge in 1929.
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In this production technique, which is still the major industrial route to citric acid used today, cultures of A. niger are
fed on a sucrose or glucose-containing medium to produce citric acid. The source of sugar is corn steep liquor,
molasses, hydrolyzed corn starch or other inexpensive sugary solutions.[18] After the mold is filtered out of the
resulting solution, citric acid is isolated by precipitating it with lime (calcium hydroxide) to yield calcium citrate salt,
from which citric acid is regenerated by treatment with sulfuric acid.

Other methods
Prior to the fermentative process, citric acid was isolated from citrus fruits. The juice was treated with lime (CaO) to
precipitate calcium citrate, which was isolated and converted back to the acid.[16]

In 2007, world wide annual production stood at approximately 1,600,000 tonnes.[19] More than 50% of this volume
was produced in China. More than 50% was used as acidulent in beverages, some 20% in other food applications,
20% for detergent applications and 10% for related applications other than food, such as cosmetics, pharmaceutics
and in the chemical industry.

Occurrence
Citric acid exists in greater than trace amounts in a variety of fruits and vegetables, most notably citrus fruits.
Lemons and limes have particularly high concentrations of the acid; it can constitute as much as 8% of the dry
weight of these fruits (about 47 g/L in the juices[20]). The concentrations of citric acid in citrus fruits range from
0.005 mol/L for oranges and grapefruits to 0.30 mol/L in lemons and limes. Within species, these values vary
depending on the cultivar and the circumstances in which the fruit was grown.

Biochemistry

Citric acid cycle
Citrate, the conjugate base of citric acid is one of a series of compounds involved in the physiological oxidation of
fats, proteins, and carbohydrates to carbon dioxide and water.
This series of chemical reactions is central to nearly all metabolic reactions, and is the source of two-thirds of the
food-derived energy in higher organisms. Hans Adolf Krebs received the 1953 Nobel Prize in Physiology or
Medicine for the discovery. The series of reactions is known by various names, including the "citric acid cycle", the
"Krebs cycle" or "Szent-Györgyi — Krebs cycle", and the "tricarboxylic acid (TCA) cycle". Click on genes, proteins
and metabolites below to link to respective articles. [21]
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Other biological roles
Citrate is a critical component of bone, helping to regulate the size of calcium crystals.[23]

Citrate is an inhibitor of phosphofructokinase, which helps regulate the rate of glycolysis (and subsequently the citric
acid cycle) in the cell.
•• citric acid is also used to remove fatty acids in blood vessels and to lower blood pressure.

Applications
The dominant use of citric acid is as a flavoring and preservative in food and beverages, especially soft drinks.[16]

Within the European Union it is denoted by E number E330. Citrate salts of various metals are used to deliver those
minerals in a biologically available form in many dietary supplements. The buffering properties of citrates are used
to control pH in household cleaners and pharmaceuticals. In the United States the purity requirements for citric acid
as a food additive are defined by the Food Chemical Codex, which is published by the United States Pharmacopoeia
(USP).

Foods, other
Citric acid can be added to e.g. ice cream as an emulsifying agent to keep fats from separating, to caramel to prevent
sucrose crystallization, or to recipes in place of fresh lemon juice. Citric acid is used with sodium bicarbonate in a
wide range of effervescent formulae, both for ingestion (e.g., powders and tablets) and for personal care (e.g., bath
salts, bath bombs, and cleaning of grease).
Citric acid sold in a dry powdered form is commonly sold in markets and groceries as "sour salt", due to its physical
resemblance to table salt. It has use in culinary applications where an acid is needed for either its chemical properties
or for its sour flavor, but a dry ingredient is needed and additional flavors are unwanted (e.g., instead of vinegar or
lemon juice).

Cleaning and chelating agent
Citric acid is an excellent chelating agent, binding metals. It is used to remove scale from boilers and evaporators.[16]

It can be used to soften water, which makes it useful in soaps and laundry detergents. By chelating the metals in hard
water, it lets these cleaners produce foam and work better without need for water softening. Citric acid is the active
ingredient in some bathroom and kitchen cleaning solutions. A solution with a 6% concentration of citric acid will
remove hard water stains from glass without scrubbing. In industry, it is used to dissolve rust from steel. Citric acid
can be used in shampoo to wash out wax and coloring from the hair.
Illustrative of its chelating abilities, citric acid was the first successful eluant used for total ion-exchange separation
of the lanthanides, during the Manhattan Project in the 1940s. In the 1950s, it was replaced by the far more efficient
EDTA. It can be used to slow setting of Portland cement. It can delay setting time substantially.

Cosmetics and pharmaceuticals
• Citric acid is commonly used as a buffer to increase the solubility of brown heroin. Single-use citric acid sachets

have been used as an inducement to get heroin users to exchange their dirty needles for clean needles in an
attempt to decrease the spread of AIDS and hepatitis.[24] Other acidifiers used for brown heroin are ascorbic acid,
acetic acid, and lactic acid; in their absence, a drug user will often substitute lemon juice or vinegar.

• Citric acid is used as one of the active ingredients in the production of antiviral tissues.[25]
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Dyeing
Citric acid can be used in food coloring to balance the pH level of a normally basic dye. It is used as an odorless
alternative to white vinegar for home dyeing with acid dyes.

Photography
• Citric acid can be used as a lower-odor stop bath as part of the process for developing photographic film.

Photographic developers are alkaline, so a mild acid is used to neutralize and stop their action quickly, but
commonly used acetic acid leaves a strong vinegar odor in the darkroom.

Compendial status
• British Pharmacopoeia [26]

• Japanese Pharmacopoeia [27]
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Clove

Scientific classification

Kingdom: Plantae
Phylum: Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Myrtales
Family: Myrtaceae
Genus: Syzygium

Species: S. aromaticum

Binomial name

Syzygium aromaticum
(L.) Merrill & Perry

Synonyms[1]

• Caryophyllus aromaticus L.
• Eugenia aromatica (L.) Baill.
• Eugenia caryophyllata Thunb.
• Eugenia caryophyllus (Spreng.) Bullock & S. G. Harrison

Cloves (Syzygium aromaticum) are the aromatic dried flower buds of a tree in the family Myrtaceae. Cloves are
native to the Maluku islands in Indonesia and used as a spice in cuisines all over the world. Cloves are harvested
primarily in Indonesia, India, Madagascar, Zanzibar, Pakistan, and Sri Lanka.
The clove tree is an evergreen that grows to a height ranging from 8–12 m, having large leaves and sanguine flowers
in numerous groups of terminal clusters. The flower buds are at first of a pale color and gradually become green,
after which they develop into a bright red, when they are ready for collecting. Cloves are harvested when 1.5–2 cm
long, and consist of a long calyx, terminating in four spreading sepals, and four unopened petals which form a small
ball in the center.
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Taxonomy and nomenclature
The scientific name of clove is Syzygium aromaticum. It belongs to the genus Syzygium, tribe Syzygieae, and
subfamily Myrtoideae of the family Myrtaceae. It is classified in the order of Myrtales, which belong to superorder
Rosids, under Eudicots of Dicotyledonae. Clove is an Angiospermic plant and belongs to division of Magnoliophyta
in the kingdom Plantae.[1]

The English name derives from Latin clavus 'nail' (also the origin of French clou and Spanish clavo, 'nail') as the
buds vaguely resemble small irregular nails in shape.
Cloves are also known under the following names in other languages:[1]

• Chinese: 丁 香 (pinyin: dīng xiāng)
• Czech: hřebíček
• Danish: nelliker
• Dutch: kruidnagel
• French: giroflier (for the tree), clou de girofle (for the spice)
• German: Gewürznelkenbaum
• Hindi: long, lavang
• Indonesian: cengkeh or cengkih
• Italian: Chiodi di garofano
• Kannada: lavanga (ಲವಂಗ)
• Magyar: szegfűszeg
• Malayalam: grampoo(ഗ്രാമ്പു )
• Marathi: lavang (लवंग)
• Pashto: lawang
• Portuguese: cravo-da-Índia, cravo-das-molucas, and cravo-de-doce
• Româneşte: cuişoare, cuisoare
• Spanish: árbol del clavo or clavero giroflé (for the tree), clavo de olor (for the spice)
• Sinhala: karabu nati (කරාබු නැටි)
• Tamil: kirambu (கிராம்பு), lavangam (இலவங்கம்)
• Telugu: lavangam (లవంగం)
• Türkçe: karanfil
• Urdu: laung, laong
• Vietnamese: đinh hương

Uses

Dried cloves

Cloves can be used in cooking either whole or in a ground form, but as
they are extremely strong, they are used sparingly.
Cloves have historically been used in Indian cuisine (both North Indian
and South Indian). In North Indian cuisine, it is used in almost all rich
or spicy dishes as an ingredient of a mix named garam masala, along
with other spices, although it is not an everyday ingredient for home
cuisine, nor is it used in summer very often. In the Maharashtra region
of India it is used sparingly for sweet or spicy dishes, but rarely in
everyday cuisine. In Ayurvedic medicine it is considered to have the
effect of increasing heat in system, hence the difference of usage by
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Clove output in 2005

region and season. In south Indian cuisine, it is used extensively in
biryani along with "cloves dish" (similar to pilaf, but with the addition
of other spices), and it is normally added whole to enhance the
presentation and flavor of the rice.

Dried cloves are also a key ingredient in Indian masala chai, spiced
tea, a special variation of tea popular in some regions, notably Gujarat.
In the US, it is often sold under the name of "chai" or "chai tea", as a
way of differentiating it from other types of teas sold in the US.

In Mexican cuisine, cloves are best known as clavos de olor, and often used together with cumin and cinnamon.[2]

In Vietnamese cuisine, cloves are often used to season the broth of Phở.
In American cooking, it is often used in sweet breads such as pumpkin or zucchini bread along with other sweet
spices like nutmeg and cinnamon.
Due to the Indonesian influence, the use of cloves is widespread in the Netherlands. Cloves are used in cheeses,
often in combination with cumin. Cloves are an essential ingredient for making Dutch speculaas. Furthermore,
cloves are used in traditional Dutch stews like hachee.

Non-culinary uses
The spice is used in a type of cigarette called kretek in Indonesia.[1] Kreteks have been smoked throughout Europe,
Asia and the United States. In 2009, clove cigarettes (as well as fruit and candy flavored cigarettes) were outlawed in
the US.[3] However, they are still sold in similar form, re-labeled as "filtered clove cigars".
Cloves are also an important incense material in Chinese and Japanese culture. And clove essence is commonly used
in the production of many perfumes.
During Christmas, it is a tradition in some European countries to make pomanders from cloves and oranges to hang
around the house. This spreads a nice scent throughout the house and serves as holiday decorations.
Cloves are often used as incense in the Jewish practice called Havdala.

Traditional medicinal uses
Cloves are used in Indian Ayurvedic medicine, Chinese medicine, and western herbalism and dentistry where the
essential oil is used as an anodyne (painkiller) for dental emergencies. Cloves are used as a carminative, to increase
hydrochloric acid in the stomach and to improve peristalsis. Cloves are also said to be a natural anthelmintic.[4] The
essential oil is used in aromatherapy when stimulation and warming are needed, especially for digestive problems.
Topical application over the stomach or abdomen are said to warm the digestive tract. Clove oil, applied to a cavity
in a decayed tooth, also relieves toothache.[5] It also helps to decrease infection in the teeth due to its antiseptic
properties.
In Chinese medicine cloves or ding xiang are considered acrid, warm and aromatic, entering the kidney, spleen and
stomach meridians, and are notable in their ability to warm the middle, direct stomach qi downward, to treat
hiccough and to fortify the kidney yang.[6] Because the herb is so warming it is contraindicated in any persons with
fire symptoms and according to classical sources should not be used for anything except cold from yang deficiency.
As such it is used in formulas for impotence or clear vaginal discharge from yang deficiency, for morning sickness
together with ginseng and patchouli, or for vomiting and diarrhea due to spleen and stomach coldness.[6] This would
translate to hypochlorhydria. Clove oil is used in various skin disorders like acne, pimples etc. It is also used in
severe burns, skin irritations and to reduce the sensitivity of skin.
Cloves may be used internally as a tea and topically as an oil for hypotonic muscles, including for multiple sclerosis. 
This is also found in Tibetan medicine.[7] Some recommend avoiding more than occasional use of cloves internally
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in the presence of pitta inflammation such as is found in acute flares of autoimmune diseases.[8]

In West Africa, the Yorubas use cloves infused in water as a treatment for stomach upsets, vomiting and diarrhea.
The infusion is called Ogun Jedi-jedi.

Medicinal uses
Western studies have supported the use of cloves and clove oil for dental pain. However, studies to determine its
effectiveness for fever reduction, as a mosquito repellent and to prevent premature ejaculation have been
inconclusive. Clove may reduce blood sugar levels.[9]

Tellimagrandin II is an ellagitannin found in S. aromaticum with anti-herpesvirus properties.[10]

The buds have anti-oxidant properties.[11]

Clove oil can be used to anesthetize fish, and prolonged exposure to higher doses (the recommended dose is
400mg/l) is considered a humane means of euthanasia.[12]

History
Until modern times, cloves grew only on a few islands in the Maluku Islands (historically called the Spice Islands),
including Bacan, Makian, Moti, Ternate, and Tidore.[13] Nevertheless, they found their way west to the Middle East
and Europe well before the 1st century AD. Archeologists found cloves within a ceramic vessel in Syria along with
evidence dating the find to within a few years of 1721 BC.[13]

In the 3rd century BC, a Chinese leader in the Han Dynasty required those who addressed them to chew cloves so as
to freshen their breath.[14] Cloves, along with nutmeg and pepper, were highly prized in Roman times, and Pliny the
Elder once famously complained that "there is no year in which India does not drain the Roman Empire of fifty
million sesterces".
Cloves were traded by Muslim sailors and merchants during the Middle Ages in the profitable Indian Ocean trade,
the Clove trade is also mentioned by Ibn Battuta and even famous One Thousand and One Nights characters such
Sinbad the Sailor is known to have bought and sold Cloves[15]. In the late 15th century, Portugal took over the Indian
Ocean trade, including cloves, due to the Treaty of Tordesillas with Spain and a separate treaty with the sultan of
Ternate. The Portuguese brought large quantities of cloves to Europe, mainly from the Maluku Islands. Clove was
then one of the most valuable spices, a kg costing around 7 g of gold.
The high value of cloves and other spices drove Spain to seek new routes to the Maluku Islands, which would not be
seen as trespassing on the Portuguese domain in the Indian Ocean. Ferdinand and Isabella of Spain sponsored the
unsuccessful voyages of Christopher Columbus, and their grandson Charles V sponsored the voyage of Ferdinand
Magellan. The fleet led by Magellan reached the Maluku Islands after his death, and the Spanish were successful in
briefly capturing this trade from the Portuguese. The trade later became dominated by the Dutch in the 17th century.
With great difficulty the French succeeded in introducing the clove tree into Mauritius in the year 1770.
Subsequently, their cultivation was introduced into Guiana, Brazil, most of the West Indies, and Zanzibar.
In Britain in the 17th and 18th centuries, cloves were worth at least their weight in gold, due to the high price of
importing them.
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Active compounds

The compound eugenol is responsible for most of
the characteristic aroma of cloves.

Eugenol comprises 72-90% of the essential oil extracted from cloves,
and is the compound most responsible for the cloves' aroma. Other
important essential oil constituents of clove oil include acetyl eugenol,
beta-caryophyllene and vanillin; crategolic acid; tannins, gallotannic
acid, methyl salicylate (painkiller); the flavonoids eugenin,
kaempferol, rhamnetin, and eugenitin; triterpenoids like oleanolic acid,
stigmasterol and campesterol; and several sesquiterpenes.[16]

Eugenol has pronounced antiseptic and anaesthetic properties. Of the
dried buds, 15 - 20 percent is essential oils, and the majority of this is eugenol. A kilogram (s) of dried buds yields
approximately 150 ml (1/4 of pint) of eugenol.[17]

Eugenol can be toxic in relatively small quantities—as low as 5 ml.[18]
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Clover

Clover

Trifolium repens (White Clover)

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Fabales
Family: Fabaceae
Subfamily: Faboideae
Tribe: Trifolieae
Genus: Trifolium

L.

Subgenera and Sections[1]

subg. Chronosemium
subg. Trifolium

sect. Glycyrrhizum
sect. Involucrarium
sect. Lupinaster
sect. Paramesus
sect. Trichocephalum
sect. Trifoliastrum
sect. Trifolium
sect. Vesicastrum

Synonyms

Amoria C. Presl[2]

Bobrovia A. P. Khokhr.[2]

Chrysaspis Desv.[2]

Lupinaster Fabr.[2]

Ursia Vassilcz.[2]

Xerosphaera Soják[2]
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Clover (Trifolium), or trefoil, is a genus of about 300 species of plants in the leguminous pea family Fabaceae. The
genus has a cosmopolitan distribution; the highest diversity is found in the temperate Northern Hemisphere, but
many species also occur in South America and Africa, including at high altitudes on mountains in the tropics. They
are small annual, biennial, or short-lived perennial herbaceous plants. The leaves are trifoliate (rarely 5- or 7-foliate),
with stipules adnate to the leaf-stalk, and heads or dense spikes of small red, purple, white, or yellow flowers; the
small, few-seeded pods are enclosed in the calyx. Other closely related genera often called clovers include Melilotus
(sweet clover) and Medicago (alfalfa or 'calvary clover'). The "shamrock" of popular iconography is sometimes
considered to be young clover. The scientific name derives from the Latin tres, "three", and folium, "leaf", so called
from the characteristic form of the leaf, which has three leaflets (trifoliate); hence the popular name trefoil. Clovers
are used as food plants by the larvae of some Lepidoptera (butterfly and moth) species; see list of Lepidoptera that
feed on clovers.

Cultivation
Several species are extensively cultivated as fodder plants. The most widely cultivated clovers are white clover
Trifolium repens and red clover Trifolium pratense. Clover, either sown alone or in mixture with ryegrass, has for a
long time formed a staple crop for soiling, for several reasons: it grows freely, shooting up again after repeated
mowings; it produces an abundant crop; it is palatable to and nutritious for livestock; it grows in a great range of
soils and climates; and it is appropriate for either pasturage or green composting.
In many areas, particularly on acidic soil, clover is short-lived because of a combination of insect pests, diseases and
nutrient balance; this is known as "clover sickness". When crop rotations are managed so that clover does not recur
at intervals shorter than eight years, it grows with much of its pristine vigor.
Clover sickness in more recent times may also be linked to pollinator decline; clovers are most efficiently pollinated
by bumblebees, which have declined as a result of agricultural intensification.[3] Honeybees can also pollinate clover,
and beekeepers are often in heavy demand from farmers with clover pastures. Farmers reap the benefits of increased
reseeding that occurs with increased bee activity, which means that future clover yields remain abundant. Beekeepers
benefit from the clover bloom, as clover is one of the main nectar sources for honeybees.
T. repens, white or Dutch clover, is a perennial abundant in meadows and good pastures. The flowers are white or
pinkish, becoming brown and deflexed as the corolla fades. T. hybridum, alsike or Swedish clover, is a perennial
which was introduced early in the 19th century and has now become naturalized in Britain. The flowers are white or
rosy, and resemble those of the last species. T. medium, meadow or zigzag clover, a perennial with straggling
flexuous stems and rose-purple flowers, is of little agricultural value.
Other South African species are: T. arvense, hare's-foot trefoil; found in fields and dry pastures, a soft hairy plant
with minute white or pale pink flowers and feathery sepals; T. fragiferum, orange clover, with hot-grounded,
globose, rose-purple heads and swollen calyxes; T. procumbens, hop trefoil, on dry pastures and roadsides, the heads
of pale yellow flowers suggesting miniature hops; and the somewhat similar T. minus, common in pastures and
roadsides, with smaller heads and small yellow flowers turning dark brown. It is a source of high protein.
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Symbolism and mythology

A four-leaf clover

A five-leaf clover

Shamrock, the traditional Irish symbol, which according to legend was coined
by Saint Patrick for the Holy Trinity, is commonly associated with clover,
though sometimes with Oxalis species, which are also trifoliate (i.e., they
have three leaves).

Clovers occasionally have leaves with four leaflets, instead of the usual three.
These four-leaf clovers, like other rarities, are considered lucky. Clovers can
also have five, six, or more leaves, but these are rarer. The record for most
leaves is 56, set in 10 May 2009.[4] This beat the 21-leaf clover,[5] a record set
in June 2008 by the same man, who had also held the prior record Guinness
World Record of 18.[6]

A common idiom is "to be (live) in clover", meaning to live a carefree life of
ease, comfort, or prosperity. This originally referred to the fact that clover is
fattening to cattle.[7]

The cloverleaf interchange is named for the resemblance to the leaves of a
(four-leafed) clover when viewed from the air.

Selected species

The genus Trifolium currently has 245 recognized species:[1]

• Trifolium acaule A. Rich. • Trifolium erubescens Fenzl • Trifolium physanthum Hook. & Arn.
• Trifolium affine C. Presl • Trifolium euxinum Zohary • Trifolium physodes Steven ex M. Bieb.
• Trifolium africanum Ser. • Trifolium eximium Stephan ex Ser. • Trifolium pichisermollii J. B. Gillett
• Trifolium aintabense Boiss. & Hausskn. • Trifolium fragiferum L. • Trifolium pignantii Brongn. & Bory
• Trifolium albopurpureum Torr. & A. Gray • Trifolium fucatum Lindl. • Trifolium pilczii Adamović
• Trifolium alexandrinum L. • Trifolium gemellum Pourr. ex Willd. • Trifolium pilulare Boiss.
• Trifolium alpestre L. • Trifolium gillettianum Jacq.-Fél. • Trifolium pinetorum Greene
• Trifolium alpinum L. • Trifolium glanduliferum Boiss. • Trifolium plebeium Boiss.
• Trifolium amabile Kunth • Trifolium globosum L. • Trifolium plumosum Douglas
• Trifolium ambiguum M. Bieb. • Trifolium glomeratum L. • Trifolium polymorphum Poir.
• Trifolium amoenum Greene, Showy Indian

Clover
• Trifolium gordejevii (Kom.) Z. Wei • Trifolium polyodon Greene

• Trifolium andersonii A. Gray • Trifolium gracilentum Torr. & A. Gray • Trifolium polyphyllum C. A. Mey.
• Trifolium andinum Nutt. • Trifolium grandiflorum Schreb. • Trifolium polystachyum Fresen.
• Trifolium andricum Lassen • Trifolium gymnocarpon Nutt. • Trifolium praetermissum Greuter et al.
• Trifolium angulatum Waldst. & Kit. • Trifolium haussknechtii Boiss. • Trifolium pratense L., Red clover
• Trifolium angustifolium L. • Trifolium haydenii Porter • Trifolium prophetarum M. Hossain
• Trifolium apertum Bobrov • Trifolium heldreichianum (Gibelli &

Belli) Hausskn.
• Trifolium pseudostriatum Baker f.

• Trifolium argutum Banks & Sol. • Trifolium hirtum All. • Trifolium purpureum Loisel.
• Trifolium arvense L., Hare's-foot clover • Trifolium howellii S. Watson • Trifolium purseglovei J. B. Gillett
• Trifolium attenuatum Greene • Trifolium hybridum L., Alsike Clover • Trifolium quartinianum A. Rich.
• Trifolium aureum Pollich, Large Hop

Trefoil
• Trifolium incarnatum L., Crimson

Clover
• Trifolium radicosum Boiss. & Hohen.

• Trifolium baccarinii Chiov. • Trifolium israeliticum Zohary & Katzn. • Trifolium reflexum L.
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• Trifolium badium Schreb. • Trifolium isthmocarpum Brot. • Trifolium repens L., Shamrock (white clover)
• Trifolium barbeyi Gibelli & Belli • Trifolium jokerstii Vincent & Rand.

Morgan
• Trifolium resupinatum L.

• Trifolium barbigerum Torr. • Trifolium juliani Batt. • Trifolium retusum L.
• Trifolium barnebyi (Isely) Dorn & Lichvar • Trifolium kingii S. Watson • Trifolium riograndense Burkart
• Trifolium batmanicum Katzn. • Trifolium lanceolatum (J. B. Gillett) J.

B. Gillett
• Trifolium roussaeanum Boiss.

• Trifolium beckwithii W. H. Brewer ex S.
Watson

• Trifolium lappaceum L. • Trifolium rubens L.

• Trifolium bejariense Moric. • Trifolium latifolium (Hook.) Greene • Trifolium rueppellianum Fresen.
• Trifolium berytheum Boiss. & Blanche • Trifolium latinum Sebast. • Trifolium salmoneum Mouterde
• Trifolium bifidum A. Gray • Trifolium leibergii A. Nelson & J. F.

Macbr.
• Trifolium saxatile All.

• Trifolium bilineatum Fresen. • Trifolium lemmonii S. Watson • Trifolium scabrum L.
• Trifolium billardierei Spreng. • Trifolium leucanthum M. Bieb. • Trifolium schimperi A. Rich.
• Trifolium bivonae Guss. • Trifolium ligusticum Balb. ex Loisel. • Trifolium scutatum Boiss.
• Trifolium blancheanum Boiss. • Trifolium longidentatum Nábelek • Trifolium sebastianii Savi
• Trifolium bocconei Savi • Trifolium longipes Nutt. • Trifolium semipilosum Fresen.
• Trifolium boissieri Guss. ex Soy.-Will. &

Godr.
• Trifolium lucanicum Gasp. ex Guss. • Trifolium setiferum Boiss.

• Trifolium bolanderi A. Gray • Trifolium lugardii Bullock • Trifolium simense Fresen.
• Trifolium brandegeei S. Watson • Trifolium lupinaster L. • Trifolium sintenisii Freyn
• Trifolium breweri S. Watson • Trifolium macilentum Greene • Trifolium siskiyouense J. M. Gillett
• Trifolium brutium Ten. • Trifolium macraei Hook. & Arn. • Trifolium somalense Taub.
• Trifolium buckwestiorum Isely • Trifolium macrocephalum (Pursh) Poir. • Trifolium spadiceum L.
• Trifolium bullatum Boiss. & Hausskn. • Trifolium masaiense J. B. Gillett • Trifolium spananthum Thulin
• Trifolium burchellianum Ser. • Trifolium mattirolianum Chiov. • Trifolium spumosum L.
• Trifolium calcaricum J. L. Collins &

Wieboldt
• Trifolium mazanderanicum Rech. f. • Trifolium squamosum L.

• Trifolium calocephalum Fresen. • Trifolium medium L. • Trifolium squarrosum L.
• Trifolium campestre Schreb., Hop Trefoil • Trifolium meduseum Blanche ex Boiss. • Trifolium stellatum L.
• Trifolium canescens Willd. • Trifolium meironense Zohary & Lerner • Trifolium steudneri Schweinf.
• Trifolium carolinianum Michx. • Trifolium michelianum Savi. • Trifolium stipulaceum Thunb.
• Trifolium caucasicum Tausch • Trifolium micranthum Viv. • Trifolium stoloniferum Muhl. ex A. Eaton,

Running Buffalo Clover
• Trifolium caudatum Boiss. • Trifolium microcephalum Pursh • Trifolium stolzii Harms
• Trifolium cernuum Brot. • Trifolium microdon Hook. & Arn. • Trifolium striatum L.
• Trifolium cheranganiense J. B. Gillett • Trifolium miegeanum Maire • Trifolium strictum L.
• Trifolium cherleri L. • Trifolium monanthum A. Gray • Trifolium subterraneum L., Subterranean clover
• Trifolium chilaloense Thulin • Trifolium montanum L. • Trifolium suffocatum L.
• Trifolium chilense Hook. & Arn. • Trifolium mucronatum Willd. ex

Spreng.
• Trifolium sylvaticum Gérard ex Loisel.

• Trifolium chlorotrichum Boiss. & Balansa • Trifolium multinerve A. Rich. • Trifolium tembense Fresen.
• Trifolium ciliolatum Benth. • Trifolium mutabile Port. • Trifolium thalii Vill.
• Trifolium cinctum DC. • Trifolium nanum Torr. • Trifolium thompsonii C. V. Morton
• Trifolium clusii Godr. & Gren. • Trifolium neurophyllum Greene • Trifolium tomentosum L.
• Trifolium clypeatum L. • Trifolium nigrescens Viv. • Trifolium triaristatum Bertero ex Colla
• Trifolium congestum Guss. • Trifolium noricum Wulfen • Trifolium trichocalyx A. Heller
• Trifolium constantinopolitanum Ser. • Trifolium obscurum Savi • Trifolium trichocephalum M. Bieb.
• Trifolium cryptopodium Steud. ex A. Rich. • Trifolium obtusiflorum Hook. & Arn. • Trifolium trichopterum Pančić
• Trifolium cyathiferum Lindl., Cup clover • Trifolium ochroleucum Huds. • Trifolium tumens Steven ex M. Bieb.
• Trifolium dalmaticum Vis. • Trifolium oliganthum Steud. • Trifolium ukingense Harms
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• Trifolium dasyphyllum Torr. & A. Gray • Trifolium ornithopodioides L. • Trifolium uniflorum L.
• Trifolium dasyurum C. Presl • Trifolium owyheense Gilkey • Trifolium usambarense Taub.
• Trifolium davisii M. Hossain • Trifolium pachycalyx Zohary • Trifolium variegatum Nutt.
• Trifolium decorum Chiov. • Trifolium palaestinum Boiss. • Trifolium vavilovii Eig
• Trifolium depauperatum Desv. • Trifolium pallescens Schreb. • Trifolium velebiticum Degen
• Trifolium dichotomum Hook. & Arn. • Trifolium pallidum Waldst. & Kit. • Trifolium velenovskyi Vandas
• Trifolium dichroanthoides Rech. f. • Trifolium pannonicum Jacq. • Trifolium vernum Phil.
• Trifolium dichroanthum Boiss. • Trifolium parnassi Boiss. & Spruner • Trifolium vesiculosum Savi
• Trifolium diffusum Ehrh. • Trifolium parryi A. Gray • Trifolium vestitum D. Heller & Zohary
• Trifolium dolopium Heldr. & Hausskn. ex

Gibelli & Belli
• Trifolium patens Schreb. • Trifolium virginicum Small

• Trifolium douglasii House • Trifolium patulum Tausch • Trifolium wentzelianum Harms
• Trifolium dubium Sibth., Lesser Hop Trefoil • Trifolium pauciflorum d'Urv. • Trifolium wettsteinii Dörfl. & Hayek
• Trifolium echinatum M. Bieb. • Trifolium petitianum A. Rich. • Trifolium wigginsii J. M. Gillett
• Trifolium elgonense J. B. Gillett • Trifolium philistaeum Zohary • Trifolium willdenovii Spreng., Tomcat clover
• Trifolium eriocephalum Nutt. • Trifolium phitosianum N. Böhling et al. • Trifolium wormskioldii Lehm., Cow clover
• Trifolium eriosphaerum Boiss. • Trifolium phleoides Pourr. ex Willd.

Gallery

Trifolium pignantii Trifolium repens in Kullu
District of Himachal Pradesh,

India.

Oneflower clover (Trifolium
uniflorum)

Trifolium alpinum, flower

Closeup of a white clover
(Trifolium repens).
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Cocoa bean

Cocoa beans in a cacao pod

Cocoa beans before roasting

Cocoa bean (also cacao bean,[1] often simply cocoa and cacao;
Mayan: kakaw; Nahuatl: cacaua) is the dried and fully fermented fatty
seed of Theobroma cacao, from which cocoa solids and cocoa butter
are extracted. They are the basis of chocolate, as well as many
Mesoamerican foods such as mole sauce and tejate.

A cocoa pod (fruit) has a rough leathery rind about 3 cm thick (this
varies with the origin and variety of pod). It is filled with sweet,
mucilaginous pulp (called 'baba de cacao' in South America) enclosing
30 to 50 large seeds that are fairly soft and white to a pale lavender
color. While seeds are usually white, they become violet or reddish
brown during the drying process. The exception is rare varieties of
white cacao, in which the seeds remain white.[2][3] Historically, white
cacao was cultivated by the Rama people of Nicaragua.

Etymology

The word "cocoa" is derivative of "cacao". "Cocoa" can often also
refer to the drink commonly known as hot chocolate;[4] to cocoa
powder, the dry powder made by grinding cocoa seeds and removing
the cocoa butter from the dark, bitter cocoa solids; or to a mixture of
cocoa powder and cocoa butter.[5][6]
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A roasted cocoa bean, the papery skin rubbed
loose.

History

The cacao tree is native to the Americas. It may have originated in the
foothills of the Andes in the Amazon and Orinoco basins of South
America, current day Venezuela, where today, examples of wild cacao
still can be found. However, it may have had a larger range in the past,
evidence for which may be obscured because of its cultivation in these
areas long before, as well as after, the Spanish arrived. It was first
cultivated by the Olmecs at least 1500 BC in Central America.[7]

The cocoa bean was a common currency throughout Mesoamerica
before the Spanish conquest.

Cacao trees will grow in a limited geographical zone, of approximately 20 degrees to the north and south of the
Equator. Nearly 70% of the world crop is grown in West Africa.
Cocoa was an important commodity in pre-Columbian Mesoamerica. A Spanish soldier who was part of the
conquest of Mexico by Hernán Cortés tells that when Moctezuma II, emperor of the Aztecs, dined, he took no other
beverage than chocolate, served in a golden goblet. Flavored with vanilla or other spices, his chocolate was whipped
into a froth that dissolved in the mouth. It is reported that no fewer than 50 portions each day may have been
consumed by Moctezuma II, and 2000 more by the nobles of his court.[8]

Chocolate was introduced to Europe by the Spaniards, and became a popular beverage by the mid 17th century.[9]

They also introduced the cacao tree into the West Indies and the Philippines.
The cacao plant was first given its botanical name by Swedish natural scientist Carl Linnaeus in his original
classification of the plant kingdom, who called it Theobroma ("food of the gods") cacao.

Production

World production

Top Cocoa Beans Producers
in 2011

(million metric tons)

  Côte d'Ivoire 1.222

  Indonesia 0.800

  Ghana 0.662

  Nigeria 0.370

  Cameroon 0.226

  Brazil 0.218

  Ecuador 0.121

  Togo 0.105

  Papua New Guinea 0.051

  Dominican Republic 0.051

World Total 4.082
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Source:
UN Food & Agriculture Organisation
(FAO)[10]

Cocoa bean output in 2005

About 3000000 tonnes (unknown operator: u'strong' long tons;
unknown operator: u'strong' short tons) of cocoa is produced each
year. The global production was

1556484 t (unknown operator: u'strong' long tons;
unknown operator: u'strong' short tons) in 1974,

1810611 t (unknown operator: u'strong' long tons;
unknown operator: u'strong' short tons) in 1984,

2672173 t (unknown operator: u'strong' long tons; unknown operator: u'strong' short tons) in 1994,
3607052 t (unknown operator: u'strong' long tons; unknown operator: u'strong' short tons) in 2004
(record).

The production increased by 131.7% in 30 years, representing a compound annual growth rate of 2.8%.
There are three main varieties of cacao: Forastero, Criollo, and Trinitario. The first is the most widely used,
comprising 95% of the world production of cocoa. Overall, the highest quality cocoa beans come from the Criollo
variety, which is considered a delicacy [11]. Criollo plantations have lower yields than those of Forastero, and also
tend to be less resistant to several diseases that attack the cocoa plant, hence very few countries still produce it. One
of the largest producers of Criollo beans is Venezuela (Chuao and Porcelana). Hacienda San José, located in
Paria/Venezuela, cultivates Criollo beans. The total area of this hacienda is 320 hectares, of which 185 hectares are
devoted to cacao, with a density of 1.000 plants per hectare. Trinitario is a hybrid between Criollo and Forastero
varieties. It is considered to be of much higher quality than the latter, but has higher yields and is more resistant to
disease than the former [12].
There are different metrics used for chocolate consumption. The Netherlands has the highest monetary amount of
cocoa bean imports (US$2.1 billion); it is also one of the main ports into Europe.[13] The United States has highest
amount of cocoa powder imports ($220 million); the US has a large amount of cocoa complementary products.[13]

The United Kingdom has the highest amount of retail chocolate ($1.3 billion) and is one of the biggest chocolate
consumption per capita markets.[13]

Cocoa and its products (including chocolate) are used worldwide. Per capita consumption is poorly understood, with
numerous countries claiming the highest: various reports state Switzerland, Belgium, and the UK have the highest
consumption, but it can be claimed that because there is no clear mechanism to determine how much of a country's
production is consumed by residents and how much by visitors, this is all speculative.
There were 3.54 million tonnes of cocoa beans produced in the 2008–2009 growing year[13] (which runs (October
through September[14]). Of this total, African nations produced 2.45 million tonnes (69%), Asia and Oceania
produced 0.61 million tonnes (17%) and the Americas produced 0.48 million tonnes (14%).[13] Two African nations,
Côte d'Ivoire and Ghana, produce more than half of the world's cocoa, with 1.23 and 0.73 million tonnes respectively
(35% and 21%, respectively).[13] The largest cocoa bean-producing countries in the world are as follows.
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Country Amount produced Percentage of world production

Côte d'Ivoire 1.23 million tons 34.7%

Ghana 730 thousand tons 20.6%

Indonesia 490 thousand tons 13.8%

Cameroon 210 thousand tons 5.9%

Nigeria 210 thousand tons 5.9%

Brazil 165 thousand tons 4.7%

Ecuador 130 thousand tons 3.7%

Malaysia 32 thousand tons 0.9%

Harvesting

Cocoa pods in various stages of ripening

Cocoa trees grow in hot, rainy tropical areas within 20° of latitude
from the equator.[13] Cocoa harvest is not restricted to one period per
year. Usually it occurs over several months and in many countries
cocoa can be harvested at any time of the year.[15] Pesticides are often
applied to the trees to combat capsid bugs and fungicides to fight black
pod disease.[16]

Immature cocoa pods have a variety of colors but most often are green,
red, or purple, and as they mature their color tends towards yellow or
orange, particularly in their creases.[15][17] Unlike most fruiting trees,
the cacao pod grows directly from the trunk or large branch of a tree
rather than from the end of a branch. This makes harvesting by hand
easier as most of the pods will not be up in the higher branches. The
pods on a tree do not ripen together; harvesting needs to be done
periodically through the year.[15] Harvesting occurs between 3–4 times
to weekly during the harvest season.[15] The ripe and near-ripe pods, as
judged by their color, are harvested from the trunk and branches of the
cocoa tree with a curved knife on a long pole. Care must be used when
cutting the stem of the pod to avoid injuring the junction of the stem
with the tree, as this is where future flowers and pods will emerge.[15][18] It is estimated one person can harvest 650
pods per day.[16][19]
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Harvest processing

Cacao drying square in front of church, Chuao,
Venezuela

The harvested pods are opened —typically with a machete— to expose
the beans.[16][15] The pulp and cocoa seeds are removed and the rind is
discarded. The pulp and seeds are then piled in heaps, placed in bins,
or laid out on grates for several days. During this time, the seeds and
pulp undergo "sweating", where the thick pulp liquefies as it ferments.
The fermented pulp trickles away, leaving cocoa seeds behind to be
collected. Sweating is important for the quality of the beans, which
originally have a strong bitter taste. If sweating is interrupted, the
resulting cocoa may be ruined; if underdone, the cocoa seed maintains
a flavor similar to raw potatoes and becomes susceptible to mildew.
Some cocoa producing countries distil alcoholic spirits using the
liquefied pulp.

A typical pod contains 20 to 50 beans[13] and about 400 dried beans are
required to make one pound (880 per kilogram) of chocolate.[13] Cocoa
pods weigh an average of 400 grams (unknown operator:
u'strong' lb) and each one yields 35 to 40 grams (unknown operator:
u'strong' to unknown operator: u'strong' oz) dried beans (this yield

is 40–44% of the total weight in the pod).[16] It is estimated one person can separate the beans from 2000 pods per
day.[16][19]

Woman drying cocoa

The wet beans are transported then to a facility so they can be
fermented and dried.[16] They are fermented for four to seven days and
must be mixed every two days.[16][19] They are dried for five to
fourteen days, depending on the climate conditions.[16][19] The
fermented beans are dried by spreading them out over a large surface
and constantly raking them. In large plantations, this is done on huge
trays under the sun or by using artificial heat. Small plantations may
dry their harvest on little trays or on cowhides. Finally, the beans are
trodden and shuffled about (often using bare human feet) and
sometimes, during this process, red clay mixed with water is sprinkled
over the beans to obtain a finer color, polish, and protection against
molds during shipment to factories in the United States, the Netherlands, United Kingdom, and other countries.
Drying in the sun is preferable to drying by artificial means, as no extraneous flavors such as smoke or oil are
introduced which might otherwise taint the flavor.

The beans should be dry for shipment (usually by sea). Traditionally exported in jute bags, over the last decade the
beans are increasingly shipped in 'Mega-Bulk' bulk parcels of several thousand tonnes at a time on ships, or in
smaller lots of around 25 tonnes in 20 foot containers. Shipping in bulk significantly reduces handling costs;
shipment in bags, however, either in a ship's hold or in containers, is still commonly found.
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A tiendas de chocolate mill in Oaxaca, where
customers can have roasted cocoa beans and

spices ground for chocolate, or roasted chilies
ground for mole.

Throughout Mesoamerica where they are native, cocoa beans are used
for a variety of foods. The harvested and fermented beans may be
ground to-order at tiendas de chocolate, or chocolate mills. At these
mills, the cocoa can be mixed with a variety of ingredients such as
cinnamon, chilies, almonds, vanilla and other spices to create drinking
chocolate.[20] The ground cocoa is also an important ingredient in
tejate and a number of savory foods, such as mole.

Chocolate production

Chocolate

To make 1 kg (2.2 pounds) of chocolate, about 300 to 600 beans are
processed, depending on the desired cocoa content. In a factory, the
beans are roasted. Next they are cracked and then de-shelled by a
"winnower". The resulting pieces of beans are called nibs. They are
usually sold in small packages at specialty stores and markets to be
used in cooking, snacking and chocolate dishes. Since nibs are directly
from the cocoa tree, they contain high amounts of theobromine. Most
nibs are ground, using various methods, into a thick creamy paste,
known as chocolate liquor or cocoa paste. This "liquor" is then further
processed into chocolate by mixing in (more) cocoa butter and sugar
(and sometimes vanilla and lecithin as an emulsifier), and then refined,
conched and tempered. Alternatively, it can be separated into cocoa
powder and cocoa butter using a hydraulic press or the Broma process.
This process produces around 50% cocoa butter and 50% cocoa powder. Standard cocoa powder has a fat content of
approximately 10–12 percent. Cocoa butter is used in chocolate bar manufacture, other confectionery, soaps, and
cosmetics.

Treating with alkali produces Dutch process cocoa powder, which is less acidic, darker and more mellow in flavor
than what is generally available in most of the world. Regular (non-alkalized) cocoa is acidic, so when cocoa is
treated with an alkaline ingredient, generally potassium carbonate, the pH increases. This process can be done at
various stages during manufacturing, including during nib treatment, liquor treatment or press cake treatment.
Another process that helps develop the flavor is roasting. Roasting can be done on the whole bean before shelling or
on the nib after shelling. The time and temperature of the roast affect the result: A "low roast" produces a more acid,
aromatic flavor, while a high roast gives a more intense, bitter flavor lacking complex flavor notes.[21]
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Health benefits of cocoa consumption
Chocolate and cocoa contain a high level of flavonoids, specifically epicatechin, which may have beneficial
cardiovascular effects on health.[22][23][24][25]

Prolonged intake of flavanol-rich cocoa has been linked to cardiovascular health benefits,[22][23][24] though it should
be noted that this refers to raw cocoa and to a lesser extent, dark chocolate, since flavonoids degrade during cooking
and alkalizing processes.[26] Studies have found short term benefits in LDL cholesterol levels from dark chocolate
consumption. The addition of whole milk to milk chocolate reduces the overall cocoa content per ounce while
increasing saturated fat levels, possibly negating some of cocoa's heart-healthy potential benefits. Although one
study[27] has concluded that milk impairs the absorption of polyphenolic flavonoids, e.g. (-)epicatechin, a
followup[28] failed to find the effect.
Hollenberg and colleagues of Harvard Medical School studied the effects of cocoa and flavanols on Panama's Kuna
Indian population, who are heavy consumers of cocoa. The researchers found that the Kuna Indians living on the
islands had significantly lower rates of heart disease and cancer compared to those on the mainland who do not drink
cocoa as on the islands. It is believed that the improved blood flow after consumption of flavanol-rich cocoa may
help to achieve health benefits in hearts and other organs. In particular, the benefits may extend to the brain and have
important implications for learning and memory.[29][30]

Foods rich in cocoa appear to reduce blood pressure but drinking green and black tea may not, according to an
analysis of previously published research in the April 9, 2007 issue of Archives of Internal Medicine,[23] one of the
JAMA/Archives journals.[31]

In June 2009, Mars Botanicals, a division of Mars Inc., the candymaker and food company, launched Cirku, a cocoa
extract high in flavanols.[32]

A 15-year study of elderly men[33] published in the Archives of Internal Medicine in 2006 found a 50 percent
reduction in cardiovascular mortality and a 47 percent reduction in all-cause mortality for the men regularly
consuming the most cocoa, compared to those consuming the least cocoa from all sources.

Animal consumption
Chocolate is a food product with appeal not only to the human population, but to many different animals as well.
However, chocolate and cocoa contain a high level of xanthines, specifically theobromine and to a much lesser
extent caffeine, that are detrimental to the health of many animals, including dogs and cats. While these compounds
have desirable effects in humans, they cannot be efficiently metabolized in many animals and can lead to cardiac and
nervous system problems, and if consumed in high quantities, even lead to death. However, since the beginning of
the 21st century, some cocoa derivatives with a low concentration of xanthines have been designed by specialized
industry to be suitable for pet consumption, enabling the pet food industry to offer animal-safe chocolate and cocoa
flavored products.[34][35] It results in products with a high concentration of fiber and proteins, while maintaining low
concentrations of sugar and other carbohydrates, thus enabling it to be used to create healthy functional cocoa pet
products.

Roundtable for a Sustainable Cocoa Economy (RSCE)
An initiative, called the Roundtable for a Sustainable Cocoa Economy (RSCE) [36], has developed from the growing
requirement to face the challenges posed by sustainability. It was launched in 2007 by the International Cocoa
Organization (ICCO) and is steered by an independent working group with representation of major stakeholders. The
mission of the Roundtable is to establish a participatory and transparent process towards economic, environmental
and social sustainability in the global cocoa economy. The 1st Roundtable in 2007 brought together more than 200
stakeholders representing 25 countries, including cocoa farmers, government officials from cocoa producing and
consuming countries, traders, chocolate manufacturers, donor organizations and national and international NGOs.
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Child labor
• According to a report by the International Labour Organization (ILO), in 2002, more than 109,000 children were

working on cocoa farms in Côte d'Ivoire (Ivory Coast), some of them in "the worst forms of child labour".[37] The
ILO later reported that 200,000 children were working in the cocoa industry in Côte d'Ivoire in 2005.[38]

• The first allegations that child slavery is used in cocoa production appeared in 1998. The 2005 ILO report failed
to fully characterize this problem, but estimated that up to 6% of the 200,000 children involved in cocoa
production could be victims of human trafficking or slavery.[38]

The Cocoa Protocol is an effort to end these practices. It has, however, been criticized by some groups including the
International Labor Rights Forum as an industry initiative which falls short.

Fairtrade
• There are Fairtrade cocoa producer groups in Belize, Bolivia, Cameroon, Costa Rica, Dominican Republic,

Ecuador, Ghana, Haiti, India, Côte d'Ivoire, Nicaragua, Panama, Peru, Sierra Leone and Sao Tome & Principe.
• As of 2005, less than 1% of the chocolate market was Fair Trade.[39]

• Seattle based Theo Chocolate became one of the first 100% fair trade and organic chocolate producers.[40]

• Cadbury, one of the world's largest chocolate companies, has begun certifying its Dairy Milk bars as Fair Trade;
according to Cadbury, in 2010 "around one quarter of ... global sales" of these bars will be Fair Trade .[41]

Environmental impact
The relative poverty of many cocoa farmers means that environmental consequences such as deforestation are given
little significance.
For decades, cocoa farmers have encroached on virgin forest, mostly after the felling of trees by logging companies.
This trend has decreased as many governments and communities are beginning to protect their remaining forested
zones.
In general, the use of chemical fertilizers and pesticides by cocoa farmers is limited. When cocoa bean prices are
high, farmers may invest in their crops, leading to higher yields which, in turn tends to result in lower market prices
and a renewed period of lower investment.

Cocoa trading
Cocoa beans, cocoa butter and cocoa powder are traded on two world exchanges: NYSE Euronext and
IntercontinentalExchange(ICE). The London market is based on West African cocoa and New York on cocoa
predominantly from Southeast Asia. Cocoa is the world's smallest soft commodity market.
The future price of cocoa butter and cocoa powder is determined by multiplying the bean price by a ratio. The
combined butter and powder ratio has tended to be around 3.5. If the combined ratio falls below 3.2 or so, production
ceases to be economically viable and some factories cease extraction of butter and powder and trade exclusively in
cocoa liquor.
Cocoa beans can be held in storage for several years in bags or in bulk, during which the ownership can change
several times, as the cocoa is traded much the same as metal or other commodities, to gain profit for the owner.
In July 2010, British hedge fund Armajaro, headed by speculator Anthony Ward, purchased 241,000 tonnes of cocoa
beans. The purchase was valued at £658 million and caused cocoa bean prices to rise to their highest level since
1977.[42]
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Coconut

Coconut Palm
Cocos nucifera

Coconut Palm (Cocos nucifera)

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Monocots[1]

(unranked): Commelinids
Order: Arecales
Family: Arecaceae
Subfamily: Arecoideae
Tribe: Cocoeae
Genus: Cocos

Species: C. nucifera'
Binomial name

Cocos nucifera
L.

The coconut palm, Cocos nucifera, is a member of the family Arecaceae (palm family). It is the only accepted
species in the genus Cocos.[2] The term coconut can refer to the entire coconut palm, the seed, or the fruit, which is
not a botanical nut. The spelling cocoanut is an old-fashioned form of the word.[3] The term is derived from 16th
century Portuguese and Spanish cocos, meaning "grinning face", from the three small holes on the coconut shell that
resemble human facial features.
Found across much of the tropic and subtropic area, the coconut is known for its great versatility as seen in the many 
domestic, commercial, and industrial uses of its different parts. Coconuts are part of the daily diet of many people. 
Its endosperm is initially in its nuclear phase suspended within the coconut water. As development continues, 
cellular layers of endosperm deposit along the walls of the coconut, becoming the edible coconut "flesh".[4] When
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dried, the coconut flesh is called copra. The oil and milk derived from it are commonly used in cooking and frying;
coconut oil is also widely used in soaps and cosmetics. The clear liquid coconut water within is a refreshing drink
and can be processed to create alcohol. The husks and leaves can be used as material to make a variety of products
for furnishing and decorating. It also has cultural and religious significance in many societies that use it.

Description

Tender coconuts of different stages

Plant

Cocos nucifera is a large palm, growing up to 30 meters
(unknown operator: u'strong' ft) tall, with pinnate
leaves 4–6 meters (unknown operator:
u'strong'unknown operator: u'strong'unknown
operator: u'strong' unknown operator: u'strong')
long, and pinnae 60–90 cm long; old leaves break away
cleanly, leaving the trunk smooth. Coconuts are generally
classified into two general types: tall and dwarf.[5] On
very fertile land a tall coconut palm tree can yield up to
75 fruits per year, but more often yields less than 30
mainly due to poor cultural practices.[6] In recent years,
improvements in cultivation practices and breeding has
produced coconut trees that can yield more.[7][8]

Fruit

Botanically the coconut fruit is a drupe, not a true nut.[9]

Like other fruits it has three layers: exocarp, mesocarp,
and endocarp. The exocarp and mesocarp make up the
husk of the coconut. Coconuts sold in the shops of
non-tropical countries often have had the exocarp
(outermost layer) removed. The mesocarp is composed of
fibers called coir which have many traditional and
commercial uses. The shell has three germination pores (stoma) or eyes that are clearly visible on its outside surface
once the husk is removed.

A full-sized coconut weighs about 1.44 kilograms (unknown operator: u'strong' lb). It takes around 6000
full-grown coconuts to produce a tonne of copra.[10]
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Layers of the coconut fruit
(1) Exocarp / Epicarp

(2) Mesocarp
(3) Endocarp

(4) Endosperm
(5) Embryo

Seed

Coconut seed interior

Within the shell is a single seed. When the seed germinates, the root
(radicle) of its embryo pushes out through one of the eyes of the shell.
The outermost layer of the seed, the testa, adheres to the inside of the
shell. In a mature coconut, a thick albuminous endosperm adheres to
the inside of the testa. This endosperm or meat is the white and fleshy
edible part of the coconut. Although coconut meat contains less fat
than many oilseeds and seeds such as almonds, it is noted for its high
amount of medium-chain saturated fat.[11] About 90% of the fat found
in coconut meat is saturated, a proportion exceeding that of foods such
as lard, butter, and tallow. There has been some debate as to whether or
not the saturated fat in coconuts is healthier than other forms of

saturated fat (see coconut oil). Like most nut meats, coconut meat contains less sugar and more protein than popular
fruits such as bananas, apples and oranges. It is relatively high in minerals such as iron, phosphorus and zinc.

The endosperm are initially in their nuclear phase of development within a hollow interior space as coconut water
and air (distinct from coconut milk). As development continues, they mature into their cellular stage and form a rind
of tissue known as coconut meat.[4] Immature coconuts are more likely to contain coconut water and less meat. They
are often sold with a small portion of the husk cut away to allow access to the coconut water. Young coconuts used
for coconut water are called tender coconuts. The water of a tender coconut is liquid endosperm. It is sweet (mild)
with an aerated feel when cut fresh. Depending on its size a tender contains 300 to 1,000 ml of coconut water.
The meat in a green young coconut is softer and more gelatinous than that in a mature coconut—so much so that it is
sometimes known as coconut jelly. When the coconut has ripened and the outer husk has turned brown, a few
months later, it will fall from the palm of its own accord. At that time the endosperm has thickened and hardened,
while the coconut water has become somewhat bitter.
When the coconut fruit is still green, the husk is very hard, but green coconuts only fall if they have been attacked by 
molds or other blights. By the time the coconut naturally falls, the husk has become brown, the coir has become drier 
and softer, and the coconut is less likely to cause damage when it drops, although there have been instances of
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coconuts falling from palms and injuring people, and claims of some fatalities. This was the subject of a paper
published in 1984 that won the Ig Nobel Prize in 2001. Falling coconut deaths are often used as a comparison to
shark attacks; the claim is often made that a person is more likely to be killed by a falling coconut than by a shark,
yet such evidence as there is would suggest that the number of deaths due to falling coconuts is small.[12][13]

Coconut, meat, raw

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1481 kJ (unknown operator: u'strong' kcal)

Carbohydrates 15.23 g

- Sugars 6.23 g

- Dietary fiber 9.0 g

Fat 33.49 g

- saturated 29.70 g

- monounsaturated 1.43 g

- polyunsaturated 0.37 g

Protein 3.3 g

Thiamine (vit. B1) 0.066 mg (6%)

Riboflavin (vit. B2) 0.02 mg (2%)

Niacin (vit. B3) 0.54 mg (4%)

Pantothenic acid (B5) 0.300 mg (6%)

Vitamin B6 0.054 mg (4%)

Folate (vit. B9) 26 μg (7%)

Vitamin C 3.3 mg (4%)

Calcium 14 mg (1%)

Iron 2.43 mg (19%)

Magnesium 32 mg (9%)

Phosphorus 113 mg (16%)

Potassium 356 mg (8%)

Zinc 1.1 mg (12%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

A small number of writings about coconuts mention the existence of the coconut pearl.[14] This is generally
considered a hoax. Professor Armstrong, of Palomar College, says "most eyewitness records of coconut pearls cited
in the literature are secondhand accounts that were not observed by the authors of these articles. There are a few
firsthand, published accounts of pearls observed inside coconuts, but these have been shown to be fraudulent."[15]

The shell composition is shown in the tables below.
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Coconut shell compound (dry basis)

Compound Percent

Cellulose 33.61

Lignin 36.51

Pentosans 29.27

Ash 0.61

Source: Jasper Guy Woodroof (1979). "Coconuts: Production, Processing,
Products".
2nd ed. AVI Publishing Co. Inc.

Coconut shell ash compound

Compound Percent

K2O 45.01

Na2O 15.42

CaO 6.26

MgO 1.32

Fe2O3 + Al2O3 1.39

P2O5 4.64

SO3 5.75

SiO2 4.64

Source: Jasper Guy Woodroof (1979). "Coconuts: Production, Processing,
Products".
2nd ed. AVI Publishing Co. Inc.

Roots
Unlike some other plants, the palm tree has neither tap root nor root hairs; but has a fibrous root system.[16]

Inflorescence
On the same inflorescence, the palm produces both the female and male flowers; thus the palm is monoecious.[16]

Other sources use the term polygamomonoecious.[17] The female flower is much larger than the male flower.
Flowering occurs continuously. Coconut palms are believed to be largely cross-pollinated, although some dwarf
varieties are self-pollinating.

Etymology

A dehusked coconut shell from Ivory Coast
showing the face-like markings at the base.

One of the earliest mentions of the coconut also dates back to the One
Thousand and One Nights story of Sinbad the Sailor, he is known to
have bought and sold coconuts during his Fifth Voyage.[18] Tenga was
the term used in the detailed description of coconut found in Itinerario
by Ludovico di Varthema published in 1510 and also in the later
Hortus Indicus Malabaricus.[19] Even earlier it was called nux indica, a
name used by Marco Polo in 1280 while in Sumatra, taken from the
Arabs who called it جوز هندي jawz hindī. Both names translate to
"Indian nut."[20] In the earliest description of the coconut palm known,
given by Cosmos of Alexandria in his Topographia Christiana written
about 545 A.D., there is a reference to the Argell Tree and its fruit, the
great nut of India.[19][21]

Historical evidence favors the European origin of the name "coconut", for there is nothing similar in any of the
languages of India, where the Portuguese first found the fruit; and indeed Barbosa, Barros, and Garcia, in mentioning
the Malayalam name tenga, and Canarese narle, expressly say 'we call these fruits quoquos', 'our people have given it
the name of coco', 'that which we call coco, and the Malabars temga'."

The OED states: "Portuguese and Spanish authors of the 16th c. agree in identifying the word with Portuguese and 
Spanish coco "grinning face, grin, grimace", also "bugbear, scarecrow", cognate with cocar "to grin, make a
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grimace"; the name being said to refer to the face-like appearance of the base of the shell, with its three holes.
According to Losada, the name came from Portuguese explorers, the sailors of Vasco da Gama in India, who first
brought them to Europe. The coconut shell reminded them of a ghost or witch in Portuguese folklore called coco
(also côca).[22][23] The first known recorded usage of the term is 1555.[24][25]

The specific name nucifera is Latin for nut-bearing.

Origin and distribution

Origin

The range of the natural habitat of the coconut
palm tree delineated by the red line (based on

information in Werth 1933,[26] slightly modified
by Niklas Jonsson)

The origin of the plant is the subject of debate.[27][28][29] Many
authorities suggest an Indo-Pacific origin either around Melanesia and
Malesia or the Indian Ocean, while others see the origin in
northwestern South America.[27][28][29] The oldest fossils known of the
modern coconut date from the Eocene period from around 37 to 55
million years ago and were found in Australia and India. However,
there are older palm fossils like some of nipa fruit that have been found
in the Americas.[29]

Dispersal

Genomic analysis of cultivated coconut (Coco nucifera L.) has shed
light on the movements of Austronesian peoples. By examining 10 microsatelite loci, researchers found that there are
2 genetically distinct subpopulations of coconut – one originating in the Indian Ocean, the Other in the Pacific
Ocean. However, there is evidence of admixture, the transfer of genetic material, between the two populations.
Given that coconuts are ideally suited for ocean dispersal, it seems possible that individuals from one population
could have floated to the other. However, the locations of the admixture events are limited to Madagascar and
coastal east Africa and exclude the Seychelles. This pattern coincides with the known trade routes of Austronesian
sailors. Additionally, there is a genetically distinct subpopulation of coconut on the western coast of South America
which has undergone a genetic bottleneck resulting from a founder effect, however its ancestral population is the
pacific coconut which suggests that Austronesian peoples may have sailed as far east as the Americas.[30]

Distribution
The coconut has spread across much of the tropics, probably aided in many cases by seafaring people. Coconut fruit
in the wild is light, buoyant and highly water resistant, and evolved to disperse significant distances via marine
currents.[31] It has been collected from the sea as far north as Norway.[32] In the Hawaiian Islands, the coconut is
regarded as a Polynesian introduction, first brought to the islands by early Polynesian voyagers from their homelands
in Oceania.[20] They have been found in the Caribbean and the Atlantic coasts of Africa and South America for less
than 500 years but there is evidence that their presence on the Pacific coast of South America predates Christopher
Columbus's arrival in the Americas.[28] They are now almost ubiquitous between 26°N and 26°S except for the
interiors of Africa and South America.
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Natural habitat

Coconut germinating on Black Sand Beach,
Island of Hawaii

The coconut palm thrives on sandy soils and is highly tolerant of
salinity. It prefers areas with abundant sunlight and regular rainfall
(150 cm to 250 cm annually), which makes colonizing shorelines of
the tropics relatively straightforward.[33] Coconuts also need high
humidity (70–80%+) for optimum growth, which is why they are
rarely seen in areas with low humidity, like the south eastern
Mediterranean or Andalusia, even where temperatures are high enough
(regularly above 24°C or 75.2°F).

Coconut palms require warm conditions for successful growth, and are
intolerant of cold weather. Optimum growth is with a mean annual
temperature of 27 °C (unknown operator: u'strong' °F), and growth
is reduced below 21 °C (unknown operator: u'strong' °F). Some
seasonal variation is tolerated, with good growth where mean summer
temperatures are between 28–37 °C (82–99 °F), and survival as long as
winter temperatures are above 4–12 °C (39–54 °F); they will survive
brief drops to 0 °C (unknown operator: u'strong' °F). Severe frost is
usually fatal, although they have been known to recover from
temperatures of −4 °C (unknown operator: u'strong' °F).[33] They may grow but not fruit properly in areas where
there is not sufficient warmth, like Bermuda.

The conditions required for coconut trees to grow without any care are:
• mean daily temperature above 12–13 °C (53.6–55.4 °F) every day of the year
•• 50 year low temperature above freezing
•• mean yearly rainfall above 1000 mm (39.37")
•• no or very little overhead canopy, since even small trees require a lot of sun
The main limiting factor is that most locations which satisfy the first three requirements do not satisfy the fourth,
except near the coast where the sandy soil and salt spray limit the growth of most other trees.

Diseases
Coconuts are susceptible to the phytoplasma disease lethal yellowing. One recently selected cultivar, the Maypan,
has been bred for resistance to this disease.

Pests
The coconut palm is damaged by the larvae of many lepidoptera (butterfly and moth) species which feed on it,
including Batrachedra spp: B. arenosella, B. atriloqua (feeds exclusively on Cocos nucifera), B. mathesoni (feeds
exclusively on Cocos nucifera), and B. nuciferae.
Brontispa longissima (the "coconut leaf beetle") feeds on young leaves and damages seedlings and mature coconut
palms. In 2007, the Philippines imposed a quarantine in Metro Manila and 26 provinces to stop the spread of the pest
and protect the $800 million Philippine coconut industry.[34]

The fruit may also be damaged by eriophyid coconut mites (Eriophyes guerreronis). This mite infests coconut
plantations, and is devastating: it can destroy up to 90% of coconut production. The immature nuts are infested and
desapped by larvae staying in the portion covered by the perianth of the immature nut; the nuts then drop off or
survive deformed. Spraying with wettable sulfur 0.4% or with neem-based pesticides can give some relief, but is
cumbersome and labor intensive.
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In Kerala the main coconut pests are the coconut mite, the rhinoceros beetle, the red palm weevil and the coconut
leaf caterpillar. Research on this topic has as of 2009 produced no results, and researchers from the Kerala
Agricultural University and the Central Plantation Crop Research Institute, Kasaragode are still searching for a cure.
The Krishi Vigyan Kendra, Kannur [35] under Kerala Agricultural University has developed an innovative extension
approach called compact area group approach (CAGA) to combat coconut mites.

Cultivation

Top ten coconut producers — 19 December 2009

Country Production (tonnes) Footnote

  Philippines 19,500,000 *

  Indonesia 15,319,500

  India 10,894,000

  Brazil 2,759,044

  Sri Lanka 2,200,000 F

  Thailand 1,721,640 F

  Mexico 1,246,400 F

  Vietnam 1,086,000 A

  Papua New Guinea 677,000 F

  Malaysia 555,120

  Tanzania 370,000 F

World 54,716,444 A

No symbol = official figure, P = official figure, F = FAO estimate,
* = Unofficial/Semi-official/mirror data, C = Calculated figure,
A = Aggregate (may include official, semi-official or estimates);
Source: Food And Agriculture Organization of the United Nations:
Economic And Social Department: The Statistical Division [13]

Coconut palms are grown in more than 80 countries of the world, with a total production of 61 million tonnes per
year.[36] Coconut trees are very hard to establish in dry climates, and cannot grow there without frequent irrigation;
in drought conditions, the new leaves do not open well, and older leaves may become desiccated; fruit also tends to
be shed.[33]

The extent of cultivation in the tropics is threatening a number of habitats such as mangroves; an example of such
damage to an ecoregion is in the Petenes mangroves of the Yucatan.[37]
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Harvesting
In some parts of the world (Thailand and Malaysia), trained pig-tailed macaques are used to harvest coconuts.
Training schools for pig-tailed macaques still exist both in southern Thailand, and in the Malaysian state of
Kelantan.[38] Competitions are held each year to find the fastest harvester.

Coconut and copra output in 2005

India

Coconuts being sold on a street in India.

Traditional areas of coconut cultivation in India are the states
of Kerala, Tamil Nadu, Karnataka, Goa, Andhra Pradesh
Konaseema, Orissa, West Bengal, Pondicherry, Maharashtra
and the islands of Lakshadweep and Andaman and Nicobar.
Four southern states put together account for almost 92% of
the total production in the country: Kerala (45.22%), Tamil
Nadu (26.56%), Karnataka (10.85%), and Andhra Pradesh
(8.93%).[39] Other states like Goa, Maharashtra, Orissa, West
Bengal, and those in the northeast like Tripura and Assam
account for the remaining 8.44%. Kerala, which has the
largest number of coconut trees, is famous for its
coconut-based products like coconut water, copra, coconut oil,
coconut cake (also called coconut meal, copra cake, or copra
meal), coconut toddy, coconut shell-based products, coconut wood-based products, coconut leaves, and coir pith.

The Southern Indian state of Kerala is named after the coconut tree. "Kera" = Coconut tree, "Alam" = Land: so
"Land of Coconut Trees" Various terms like Copra, Coir are derived from the native Malayalam language. In Kerala,
coconut tree is called as "Kalpa Vriksham" which essentially means all parts of a Coconut tree is useful some way or
other.

Maldives

The coconut is the national tree of the Maldives and is considered the most important plant in the country. A coconut
tree is also included in the country's national emblem or coat
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Coconut plucking from Kerala, India

Coconut trees in Komarapalayam,a place in Tamil nadu.

Green coconut fruit strands on the tree are featured on each
Maldivian rufiyaa banknote

of arms. Coconut trees are grown on all the islands. Before
modern construction methods were introduced to the
Maldives, coconut leaves were used as a roofing material for
many houses in the islands while coconut timber was used to
build houses and boats.

Middle East

The main coconut producing area in the Middle East is the
Dhofar region of Oman. However, they can be grown all
along the Persian Gulf coast, Arabian Sea and Red Sea coast
because these seas are tropical and provide enough humidity
(through sea water evaporation) for coconut trees to grow.
The young coconut plants need to be nursed and irrigated with
drip pipes until they are old enough (stem bulb development)
to be irrigated with brackish water or sea water alone, after
which they can be replanted on the beaches. In particular, the
area around Salalah maintains large coconut plantations
similar to those found across the Arabian Sea in Kerala. The
reasons why coconut are cultivated only in Yemen's Al
Mahrah and Hadramaut governorates and in the Sultanate of
Oman, but not in other suitable areas in the Arabian
Peninsula, may originate from the fact that Oman and
Hadramaut had long dhow trade relations with Burma,
Malaysia, Indonesia, East Africa and Zanzibar as well as
southern India and China. Omani people needed the coir rope
from the coconut fiber rope to stitch together their traditional
high sea going dhow vessels in which nails were never used.
The 'know how' of coconut cultivation and necessary soil
fixation and irrigation may have found its way into Omani and
Hadrami and Al-Mahra culture by people who returned from
those oversea areas.
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Coconut tree are among the most common sights
through out Kerala

Coconut trees line the beaches and corniches of Oman

The coconut cultivars grown in Oman are generally of the
drought-resistant Indian "West Coast tall" (WC Tall) variety.
Unlike the UAE, which grows mostly non-native dwarf or hybrid
coconut cultivars imported from Florida for ornamental purposes,
the slender tall Omani coconut cultivars are relatively well adapted
to the Middle East's hot dry seasons, but need longer to reach
maturity. The Middle East's hot, dry climate favors the
development of coconut mites, which cause immature nut
dropping and may cause brownish gray discoloration on the
coconut's outer green fiber.

The ancient coconut groves of Dhofar were mentioned by the medieval Moroccan traveller Ibn Battuta in his
writings, known as Al Rihla.[40] The annual rainy season known locally as Khareef or Monsoon makes coconut
cultivation easy on the Arabian east coast.

Coconut trees also are increasingly grown for decorative purposes along the coasts of the UAE and Saudi Arabia
with the help of irrigation. The UAE has, however, imposed strict laws on mature coconut tree imports from other
countries to reduce the spread of pests to other native palm trees, as the mixing of date and coconut trees poses a risk
of cross species palm pests, such as rhinoceros beetle and red palm weevil.[41] The artificial landscaping adopted in
Florida may have been the cause for lethal yellowing, a viral coconut palm disease that leads to the death of the tree.
It is spread by host insects, that thrive on heavy turf grasses. Therefore heavy turf grass environments (beach resorts
and golf courses) also pose a major threat to local coconut trees. Traditionally, dessert banana plants and local wild
beach flora such as Scaevola taccada and Ipomoea pes-caprae were used as humidity supplying green undergrowth
for coconut trees, mixed with sea almond and sea hibiscus. Due to growing sedentary life style and heavy handed
landscaping, there has been a decline in these traditional farming and soil fixing techniques.
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Sri Lanka

Coconuts in Negombo, Sri Lanka

An early mention of the planting of coconuts is found in the
Mahavamsa during the reign of Agrabodhi II around 589 A.D.[19]

Coconuts are common in the Sri Lankan diet and the main source of
dietary fat.[42] Sri Lanka is home to the Coconut Research Institute of
Sri Lanka.

United States of America

The only places in the U.S. where coconut palms can be grown and
reproduced outdoors without irrigation are Hawaii, south Florida and
the U.S. territories of Puerto Rico, Guam, American Samoa, Virgin
Islands and the Commonwealth of the Northern Mariana Islands. Coconut palms will grow from coastal Pinellas
County and St. Petersburg southwards on Florida's west coast, and Melbourne southwards on Florida's east coast.
The occasional coconut palm is seen north of these areas in favored microclimates in the Tampa and Clearwater
metro area and around Cape Canaveral, as well as the Orlando-Kissimmee-Daytona Beach metro area. They may
likewise be grown in favored microclimates in the Rio Grande Valley area of Deep South Texas near Brownsville
and on the upper northeast Texas Coast at Galveston Island. They may reach fruiting maturity, but are damaged or
killed by the occasional winter freezes in these areas. Most of the coconut palms, even full grown specimens, in
central Florida that were not adjacent to water were killed by the freeze event in January 2010. Even those on the
water were damaged, but are recovering. While coconut palms flourish in south Florida, unusually bitter cold snaps
can kill or injure coconut palms there as well. Only the Florida Keys and the coastlines provide safe havens from the
cold for growing coconut palms on the U.S. mainland. The farthest north in the United States a coconut palm has
been known to grow outdoors is in Newport Beach, California along the Pacific Coast Highway. For coconut palms
to survive in Southern California, they need sandy soil and minimal water in the winter to prevent root rot, and
would benefit from root heating coils.

Australia
Coconuts are commonly grown around the north coast of Australia. They can be grown in some warmer parts of
New South Wales.

Bermuda
Coconuts can be grown with care in Bermuda, but cooler temperatures in winter prevent most of them from
successfully producing fruit.

Cooler climates
In cooler climates (but not less than USDA Zone 9), a similar palm, the queen palm (Syagrus romanzoffiana), is used
in landscaping. Its fruits are very similar to the coconut, but much smaller. The queen palm was originally classified
in the genus Cocos along with the coconut, but was later reclassified in Syagrus. A recently discovered palm,
Beccariophoenix alfredii from Madagascar, is nearly identical to the coconut, more so than the queen palm and can
also be grown in slightly cooler climates than the coconut palm. Coconuts can only be grown in temperatures above
18°C (64°F), but need a daily temperature above 22°C (72°F) in order to produce fruit. Most of the cooler areas in
mid-Florida can produce coconuts, but with little or no fruit production
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Overview of uses
The coconut palm is grown throughout the tropics for decoration, as well as for its many culinary and non-culinary
uses; virtually every part of the coconut palm can be utilized by humans in some manner. Coconuts' versatility is
sometimes noted in its naming. In Sanskrit it is kalpa vriksha ("the tree which provides all the necessities of life"). In
the Malay language, it is pokok seribu guna ("the tree of a thousand uses"). In the Philippines, the coconut is
commonly called the "Tree of Life".[43] Nearly all parts of the palm are useful, and it has significant economic value.

Culinary use

Green coconuts

Coconut water is a refreshing drink

The various parts of the coconut have a number of culinary
uses. The nut provides oil for frying, cooking, and making
margarine. The white, fleshy part of the seed—the coconut
meat—is edible and used fresh or dried in cooking especially
in confections and desserts like macaroons. Desiccated
coconut can be used as an ingredient or to produce coconut
milk which is frequently added to curry dishes and other
savory viands. Coconut flour has also been developed for use
in baking and to combat malnutrition.[44] Coconut chips have
been sold in tourist regions like Hawaii and the Caribbean.
Coconut butter is often used to describe solidified coconut oil,
but has also been adopted as a name by certain specialty
products made out of coconut milk solids or puréed coconut
meat and oil.

Coconut water

Coconut water serves as a suspension for the endosperm of
the coconut during its nuclear phase of development. Later,
the endosperm mature and deposit into the coconut rind
during their cellular phase.[4] Coconut water contains sugar,
fiber, proteins, antioxidants, vitamins and minerals, and
provides an isotonic electrolyte balance. It is consumed as a
refreshing drink throughout the humid tropics and is gaining
popularity as an isotonic sports drink. Mature fruits have
significantly less liquid than young immature coconuts,
barring spoilage. Coconut water can be fermented to produce
coconut vinegar.
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Coconut milk

Purest coconut milk
('kakang gata"),
from 15 fresh

mature coconuts in
Philippines, First

Friday, 1-6'12

Coconut milk, not to be confused with coconut water, is obtained primarily by extracting juice
by pressing the grated coconut's white kernel or by passing hot water or milk through grated
coconut, which extracts the oil and aromatic compounds. It has a fat content around 17%.
When refrigerated and left to set, coconut cream will rise to the top and separate from the
milk. The milk can be used to produce virgin coconut oil by controlled heating and removal of
the oil fraction.

Toddy and nectar

The sap derived from incising the flower clusters of the coconut is drunk as neera also known
as toddy or tuba (Philippines), tuak (Indonesia and Malaysia) or karewe (fresh and not fermented, collected twice a
day, for breakfast and dinner) in Kiribati. When left to ferment on its own it becomes palm wine. Palm wine is
distilled to produce arrack. In the Philippines this alcoholic drink is called lambanog or "coconut vodka".[45]

The sap can be reduced by boiling to create a sweet syrup or candy such as te kamamai in Kiribati or dhiyaa hakuru
and Addu bondi in Maldives. It can be reduced further to yield coconut sugar also referred to as palm sugar or
jaggery. A young well-maintained tree can produce around 300 liters (unknown operator: u'strong' imp gal;
unknown operator: u'strong' US gal) of toddy per year while a forty year old tree may yield around 400 liters
(unknown operator: u'strong' imp gal; unknown operator: u'strong' US gal).[46]

Heart of palm and coconut sprout

Harvesting coconuts in the Philippines is done
by workers who climb the trees using notches

cut into the trunk.

Apical buds of adult plants are edible, and are known as "palm cabbage"
or heart of palm. They are considered a rare delicacy, as harvesting the
buds kills the palms. Hearts of palm are eaten in salads, sometimes called
"millionaire's salad". Newly germinated coconuts contain an edible fluff
of marshmallow-like consistency called coconut sprout, produced as the
endosperm nourishes the developing embryo.
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Philippines

Fresh mature grated coconut meat, coconut seed interior, coconut
healing oil, a dehusked coconut shell two "mata" (eyes) rarest

coconut and grated coconut meat (l-rt) from Philippines. 2, more or
less, two "mata" (eyes) coconuts appear from a 7,000 pieces 1

hectare coconut farm harvest.

In the Philippines, rice is wrapped in coconut leaves for
cooking and subsequent storage; these packets are
called puso. Coconut milk, known as gata, and grated
coconut flakes are used in the preparation of dishes like
laing, ginataan, bibingka, ube halaya, pitsi-pitsi,
palitaw, buko pie and more. Coconut jam is made by
mixing muscovado sugar with coconut milk. Coconut
sport fruits are also harvested. One such variety of
coconut is known as macapuno. Its meat is sweetened,
cut into strands and sold in glass jars as coconut strings
and sometimes labeled "gelatinous mutant coconut".

Coconut water can be fermented to make a different gelatinous product nata de coco also called coconut gel.

Vietnam
In Vietnam, coconut is grown mainly in Ben Tre Province, often called the "land of the coconut". It is used to make
coconut candy, caramel and jelly. Coconut juice and coconut milk are used, especially in Vietnam's Southern style of
cooking, including kho and chè.

India
In Kerala, the most common way of cooking vegetables is to add grated coconut and then steam them with spices
after frying in a little oil. People from Kerala also make chutney, which involves grinding the coconut with salt,
chillies, and whole spices. The uruttu chammanthi as the granulated chutney is known is eaten with rice or kanji (rice
gruel). It is also invariably the main side dish served with idli, vadai, and dosai. Coconut ground with spices is also
mixed in sambar and other various lunch dishes for extra taste. Dishes that are garnished with grated coconut are
generally referred to as poduthol in North Malabar and thoran in rest of Kerala. Puttu is a culinary delicacy of Kerala
and Tamil Nadu, in which layers of coconut alternate with layers of powdered rice, all of which fit into a bamboo
stalk. In recent times this has been replaced with steel or aluminium tubes, which is then steamed over a pot.
Coconut (Tamil: தேங்காய்) is regularly broken in the middle class families in Tamil Nadu for food. Coconut meat
can be eaten as a snack sweetened with jaggery or molasses.

Commercial, industrial, and household use

Coir

Toys from coconut leaves

Coir (the fiber from the husk of the coconut) is used in ropes, mats,
brushes, sacks, caulking for boats and as stuffing fiber for
mattresses.[47] It is used in horticulture in potting compost, especially
in orchid mix.

Coconut fronds

The stiff mid-ribs of coconut leaves are used for making brooms in
India, Indonesia (sapu lidi), Malaysia and the Philippines (walis
tingting). The green of the leaves (lamina) are stripped away leaving
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the vein (a wooden-like, thin, long strip) which are tied together to form a broom or brush. A long handle made from
some other wood may be inserted into the base of the bundle and used as a two-handed broom. The leaves also
provide material for baskets that can draw well water and for roofing thatch; they can be woven into mats, cooking
skewers, and kindling arrows as well. Two leaves (especially the younger, yellowish shoots) weaved into a tight
shell the size of the palm are filled with rice and cooked to make ketupat.[48] Dried coconut leaves can be burned to
ash, which can be harvested for lime. In India, particularly in Kerala, Karnataka and Tamil Nadu, the woven coconut
leaves are used as 'pandals' (temporary sheds) for the marriage functions.

Copra

A wall made from coconut husks

Extracting the fiber from the husk
(Sri Lanka)

Copra is the dried meat of the seed and after processing produces
coconut oil and coconut meal. Coconut oil, aside from being used in
cooking as an ingredient and for frying, is used in soaps and cosmetics.
In Vanuatu coconut palms for copra production are generally spaced 9
meters apart, allowing a tree density of 100–160 trees per hectare.

Husks and shells

The husk and shells can be used for fuel and are a source of charcoal.
Activated carbon manufactured from coconut shell is considered
superior to those obtained from other sources, mainly because of small
macropores structure which renders it more effective for the absorption
of gas and vapor and for the removal of color, oxidants, impurities and
odor of compounds.

A dried half coconut shell with husk can be used to buff floors. It is
known as a bunot in the Philippines and simply a "coconut brush" in
Jamaica. The fresh husk of a brown coconut may serve as a dish
sponge or body sponge. Tempurung as the shell is called in the Malay
language can be used as a soup bowl and—if fixed with a handle—a
ladle. In India, coconut shells are also used as bowls and in the
manufacture of various handicrafts, including buttons carved out of
dried coconut shell. Coconut buttons are often used for Hawaiian
Aloha shirts. In Thailand, the coconut husk is used as a potting
medium to produce healthy forest tree saplings. The process of husk
extraction from the coir bypasses the retting process, using a
custom-built coconut husk extractor designed by ASEAN-Canada Forest Tree Seed Centre (ACFTSC) in 1986.
Fresh husks contains more tannin than old husks. Tannin produces negative effects on sapling growth.[49] In parts of
South India, the shell and husk are burned for smoke to repel mosquitoes.

Half coconut shells are used in theatre Foley sound effects work, banged together to create the sound effect of a
horse's hoofbeats. Dried half coconut shells are used as the bodies of musical instruments, including the Chinese
yehu and banhu, along with the Vietnamese đàn gáo and Arabo-Turkic rebab. In the Philippines, dried half shells are
also used as a music instrument in a folk dance called maglalatik.
In World War II, coastwatcher scout Biuki Gasa was the first of two from the Solomon Islands to reach the
shipwrecked, wounded, and exhausted crew of Motor Torpedo Boat PT-109 commanded by future U.S. president
John F. Kennedy. Gasa suggested, for lack of paper, delivering by dugout canoe a message inscribed on a husked
coconut shell. This coconut was later kept on the president's desk, and is now in the John F. Kennedy Library.

http://en.wikipedia.org/w/index.php?title=Lime_%28mineral%29
http://en.wikipedia.org/w/index.php?title=File%3ACoconut_wall.jpg
http://en.wikipedia.org/w/index.php?title=File%3ASrilanka_coconut_fibre.jpg
http://en.wikipedia.org/w/index.php?title=Copra
http://en.wikipedia.org/w/index.php?title=Charcoal
http://en.wikipedia.org/w/index.php?title=Jamaica
http://en.wikipedia.org/w/index.php?title=Aloha_shirt
http://en.wikipedia.org/w/index.php?title=Tannin
http://en.wikipedia.org/w/index.php?title=Theatre
http://en.wikipedia.org/w/index.php?title=Foley_sound_effects
http://en.wikipedia.org/w/index.php?title=Yehu
http://en.wikipedia.org/w/index.php?title=Banhu
http://en.wikipedia.org/w/index.php?title=%C4%90%C3%A0n_g%C3%A1o
http://en.wikipedia.org/w/index.php?title=Rebab
http://en.wikipedia.org/w/index.php?title=Maglalatik
http://en.wikipedia.org/w/index.php?title=World_War_II
http://en.wikipedia.org/w/index.php?title=Coastwatchers
http://en.wikipedia.org/w/index.php?title=Biuki_Gasa
http://en.wikipedia.org/w/index.php?title=Solomon_Islands
http://en.wikipedia.org/w/index.php?title=Motor_Torpedo_Boat_PT-109
http://en.wikipedia.org/w/index.php?title=John_F._Kennedy
http://en.wikipedia.org/w/index.php?title=John_F._Kennedy_Library


Coconut 325

Coconut trunk

Coconut Palace, Manila, Philippines

Coconut used at the time of Kaveri River worship at
Tiruchirappalli, India

Coconut trunks are used for building small bridges; they are
preferred for their straightness, strength and salt resistance. In
Kerala (India), coconut trunks are used for house construction.
Coconut timber comes from the trunk, and is increasingly
being used as an ecologically sound substitute for endangered
hardwoods. It has applications in furniture and specialized
construction, as notably demonstrated in Manila's Coconut
Palace.

Hawaiians hollowed the trunk to form drums, containers, or
small canoes. The "branches" (leaf petioles) are strong and
flexible enough to make a switch. The use of coconut
branches in corporal punishment was revived in the Gilbertese
community on Choiseul in the Solomon Islands in 2005.[50]

Coconut roots

The roots are used as a dye, a mouthwash, and a medicine for
diarrhea[6] and dysentery. A frayed piece of root can also be
used as a toothbrush.

Role in culture and religion

In the Ilocos region of northern Philippines, the Ilocano
people fill two halved coconut shells with diket (cooked sweet
rice), and place liningta nga itlog (halved boiled egg) on top
of it. This ritual is known as niniyogan and is an offering made to the deceased and one's past ancestors. This
accompanies the palagip (prayer to the dead).

A coconut (Sanskrit: narikela) is an essential element of rituals in Hindu tradition. Often it is decorated with bright
metal foils and other symbols of auspiciousness. It is offered during worship to a Hindu god or goddess. Irrespective
of their religious affiliation, fishermen of India often offer it to the rivers and seas in the hopes of having bountiful
catches. Hindus often initiate the beginning of any new activity by breaking a coconut to ensure the blessings of the
gods and successful completion of the activity. The Hindu goddess of well-being and wealth, Lakshmi, is often
shown holding a coconut.[51] In the foothills of the temple town of Palani, before going to worship Murugan for the
Ganesha, coconuts are broken at a place marked for the purpose. Every day, thousands of coconuts are broken, and
some devotees break even 108 coconuts at a time as per the prayer. In tantric practices, coconuts are sometimes used
as substitutes for human skulls.
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Coconut flowers

In Hindu wedding ceremonies, a coconut is placed over the opening of a pot,
representing a womb. Coconut flowers are auspicious symbols and are fixtures at
Hindu and Buddhist weddings and other important occasions. In Kerala, coconut
flowers must be present during a marriage ceremony. The flowers are inserted
into a barrel of unhusked rice (paddy) and placed within sight of the wedding
ceremony. Similarly in Sri Lanka coconut flowers, standing in brass urns, are
placed in prominent positions.

The Zulu Social Aid and Pleasure Club of New Orleans traditionally throws hand
decorated coconuts—the most valuable of Mardi Gras souvenirs—to parade
revelers. The "Tramps" began the tradition ca. 1901. In 1987, a "coconut law"
was signed by Gov. Edwards exempting from insurance liability any decorated
coconut handed from a Zulu float.

The coconut is also used as a target and prize in the traditional British fairground
game "coconut shy". The player buys some small balls which he throws as hard

as he can at the coconuts which are balanced on sticks. The aim is to knock a coconut off the stand and win it.

Medicinal uses
Coconuts may help benign prostatic hyperplasia.[52] In rats, virgin coconut oil reduced total cholesterol,
triglycerides, phospholipids, LDL, and VLDL cholesterol levels and increased HDL cholesterol in serum and
tissues.[53] The hexane fraction of coconut peel may contain novel anticancer compounds.[54] Young coconut juice
has estrogen-like characteristics.[55] Inside a coconut is a cavity filled with coconut water, which is sterile until
opened. It mixes easily with blood, and was used during World War II in emergency transfusions.[56] It can also
serve as an emergency short-term intravenous hydration fluid.[57] This is possible because the coconut water has a
high level of sugar and other salts that makes it possible to be used in the bloodstream, much like the modern
lactated ringer solution or a dextrose/water solution as an IV. Coconut is also commonly used as a traditional remedy
in Pakistan to treat bites from rats. In Brazil coconut is known as coco-da-Bahia or coqueiro-da-India. The tea from
the husk fiber is widely used to treat several inflammatory disorders.[58]

Other uses

Making a rug from coconut fiber

The leftover fiber from coconut oil and coconut milk
production—coconut meal—is used as livestock feed. The dried calyx
of the coconut is used as fuel in wood fired stoves. Coconut water is
traditionally used as a growth supplement in plant tissue
culture/micropropagation.[59] The smell of coconuts comes from the
6-pentyloxan-2-one molecule, known as delta-decalactone in the food
and fragrance industry.[60]

Tool and shelter for animals

Researchers from the Melbourne Museum in Australia observed the
octopus species Amphioctopus marginatus' use of tools, specifically coconut shells, for defense and shelter. The
discovery of this behavior, observed in Bali and North Sulawesi in Indonesia between 1998 and 2008, was published
in the journal Current Biology in December 2009.[61][62][63] Amphioctopus marginatus is the first invertebrate known
to be able to use tools.[62][64]
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A coconut can be hollowed out and used as a home for a rodent or small birds. Halved, drained coconuts can also be
hung up as bird feeders, and after the flesh has gone, can be filled with fat in winter to attract tits.

Allergies

Food allergies
Coconut can be a food allergen. It is a top five food allergy in India where coconut is a common food source.[65] On
the other hand, food allergies to coconut are considered rare in Australia, the U.K., and U.S.[66] As a result,
commercial extracts of coconut are not currently available for skin prick testing in Australia or New Zealand.[67]

Despite a low prevalence of allergies to coconut in the U.S., the U.S. Food and Drug Administration (FDA) began
identifying coconut as a tree nut in October 2006.[66] Based on FDA guidance and federal U.S. law, coconut must be
disclosed as an ingredient.[68]

Topical allergies
Coconut-derived products can cause contact dermatitis. They can be present in cosmetics including some hair
shampoos, moisturizers, soaps, cleansers and hand washing liquids. Coconut-derived products known to cause
contact dermatitis include: coconut diethanolamide, cocamide sulphate, cocamide DEA, CDEA, Sodium Laureth
Sulfate, Sodium Lauroyl Sulfate, Ammonium Laureth Sulfate, Ammonium Lauryl Sulfate, Sodium Lauroyl
Sarcosinate, Sodium Cocoyl Sarcosinate, Potassium Coco Hydrolysed Collagan, TEA Triethanolamin Laureth
Sulfate, Caprylic/Capric Triglyceride, Also watch TEA compounds (Triethanolamine) Laureth Sulfate, Lauryl or
Cocoyl Sarcosime, Disodium Oleamide Sulfocuccina, Laureth Sulfasuccinate & Disodium Dioctyl
Sulfosuccinate.[67]
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Coconut oil

Traditional way of making coconut oil using a bullock-powered
mill in Seychelles

Coconut oil is an edible oil extracted from the kernel or
meat of matured coconuts harvested from the coconut
palm (Cocos nucifera). Throughout the tropical world, it
has provided the primary source of fat in the diets of
millions of people for generations. It has various
applications in food, medicine, and industry. Coconut oil
is very heat-stable, which makes it suited to methods of
cooking at high temperatures like frying. Because of its
stability, it is slow to oxidize and, thus, resistant to
rancidity, lasting up to two years due to high saturated fat
content.[1] As with dairy and meat products, the United
States Food and Drug Administration,[2], World Health
Organization,[3] International College of Nutrition,[4]

United States Department of Health and Human Services,[5] American Dietetic Association,[6] American Heart
Association,[7] British National Health Service,[8] and Dietitians of Canada[6] recommend limiting the consumption
of significant amounts of coconut oil due to its high levels of saturated fat.

Production
Coconut oil can be extracted through "dry" or "wet" processing. Dry processing requires the meat to be extracted
from the shell and dried using fire, sunlight, or kilns to create copra.[9] The copra is pressed or dissolved with
solvents, producing the coconut oil and a high-protein, high-fiber mash. The mash is of poor quality for human
consumption and is instead fed to ruminants; there is no process to extract protein from the mash. The preparation
and storage of copra often occurs in unhygienic conditions, yielding poor quality oil that requires refining. A portion
of the oil extracted from copra is lost to spoilage, to insects or rodents, and to the process of extraction. The all-wet
process uses raw coconut rather than dried copra, and the protein in the coconut creates an emulsion of oil and water.
The more problematic step is breaking up the emulsion to recover the oil. This used to be done by prolonged boiling,
but this produces a discolored oil and is not economical; modern techniques use centrifuges and pre-treatments
including cold, heat, acids, salts, enzymes, electrolysis, shock waves, or some combination of them. Despite
numerous variations and technologies, wet processing is less viable than dry processing due to a 10-15% lower yield,
even compared to the losses due to spoilage and pests with dry processing. Wet processes also require investment of
equipment and energy, incurring high capital and operating costs.[10]

Proper harvesting of the coconut (the age of a coconut can be 2 to 20 months when picked) makes a significant 
difference in the efficacy of the oil-making process. Centrifuging makes the best final product. Copra made from 
immature nuts is more difficult to work with and produces an inferior product with lower yields.[11] Conventional 
coconut oil uses hexane as a solvent to extract up to 10% more oil than just using rotary mills and expellers. The oil 
is then refined to remove certain free fatty acids, in order to reduce susceptibility to rancidification. Other processes 
to increase shelf life include using copra with a moisture content below 6%, keeping the moisture content of the oil 
below 0.2%, heating the oil to 130–150 °C (266–302 °F) and adding salt or citric acid.[12] Virgin coconut oil (VCO) 
can be produced from fresh coconut meat, milk or residue. Producing it from the fresh meat involves removing the 
shell and washing, then either wet-milling or drying the residue and using a screw press to extract the oil. VCO can 
also be extracted from fresh meat by grating and drying it to a moisture content of 10-12%, then using a manual 
press to extract the oil. Producing it from coconut milk involves grating the coconut and mixing it with water, then 
squeezing out the oil. The milk can also be fermented for 36-48 hours, the oil removed, and the cream heated to
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remove any remaining oil. A third option involves using a centrifuge to separate the oil from the other liquids.
Coconut oil can also be extracted from the dry residue left over from the production of coconut milk.[12]

A thousand mature coconuts weighing approximately 8640 kilograms (unknown operator: u'strong' lb) yields
around 170 kilograms (unknown operator: u'strong' lb) of copra from which around 70 litres (unknown operator:
u'strong' imp gal) of coconut oil can be extracted.[13]

RBD

Coconuts sundried in Kozhikode, Kerala for
making copra, which is used for making coconut

oil

Coconut oil expelled from copra at an oil mill in
Tripunithura, Kerala, India

RBD stands for "refined, bleached, and deodorized." RBD oil is
usually made from copra (dried coconut kernel).
The dried copra is placed in a hydraulic press with added heat and the
oil is extracted. This yields up practically all the oil present, amounting
to more than 60% of the dry weight of the coconut.[14]

This "crude" coconut oil is not suitable for consumption because it
contains contaminants and must be refined with further heating and
filtering.
Another method for extraction of a "high-quality" coconut oil involves
the enzymatic action of alpha-amylase, polygalacturonases, and
proteases on diluted coconut paste.[15]

Unlike virgin coconut oil, refined coconut oil has no coconut taste or
aroma. RBD oil is used for home cooking, commercial food
processing, and cosmetic, industrial, and pharmaceutical purposes.

Hydrogenation

RBD coconut oil can be processed further into partially or fully
hydrogenated oil to increase its melting point. Since virgin and RBD
coconut oils melt at 76 °F (24 °C), foods containing coconut oil tend to
melt in warm climates. A higher melting point is desirable in these
warm climates, so the oil is hydrogenated. The melting point of
hydrogenated coconut oil is 97–104 °F (36–40 °C).

In the process of hydrogenation, unsaturated fats (monounsaturated and
polyunsaturated fatty acids) are combined with hydrogen in a catalytic process to make them more saturated.
Coconut oil contains only 6% monounsaturated and 2% polyunsaturated fatty acids. In this process, some of these
are transformed into trans fatty acids.

If hydrogenation is taken to completion (i.e., the oil is "fully hydrogenated"), there are no trans fats remaining. There
are no natural cis-fats either. Only partial hydrogenation produces trans fats.

Fractionation
Fractionated coconut oil is a fraction of the whole oil, in which the different medium-chain fatty acids are separated
for specific uses. Lauric acid, a 12-carbon chain fatty acid, is often removed because of its high value for industrial
and medical purposes. Fractionated coconut oil may also be referred to as caprylic/capric triglyceride oil or
medium-chain triglyceride (MCT) oil because it is primarily the medium-chain caprylic (8 carbons) and capric (10
carbons) acids that make up the bulk of the oil. MCT oil is most frequently used for medical applications and special
diets.
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Figures
The United States Department of Agriculture has published estimated production figures for coconut oil as follows;
tabulated years are from October 1 through September 30:[16]

World Coconut Oil Production - Year 2005–06 2006–07 2007–08 2008–09 2009–10 2010–11

Production, Million Metric Tons 5.91 5.42 5.79 5.62 6.60 6.24

Coconut oil makes up around 2.5% of world vegetable oil production.

Standards
The World Health Organization's Codex Alimentarius guidelines on food, food production and food safety, published
by the Food and Agriculture Organization, includes standards for commercial partners who produce coconut oil for
human consumption.[17] The Asian and Pacific Coconut Community (APCC), whose 17 members produce about
90% of the coconut sold commercially,[18] has published its standards for virgin coconut oil (virgin coconut oil is
obtained by fresh, mature coconut kernel through means which do not "lead to alteration of the oil).[19]

Composition and comparison
The following table provides information about the composition of coconut oil and how it compares with other
vegetable oils.

Vegetable oils

Type Saturated
fatty

acids
[20]

Mono-
unsaturated

fatty
acids

[20]

Polyunsaturated fatty acids Oleic
acid
(ω-9)

Smoke point

Total
poly

[20]
linolenic

acid
(ω-3)

Linoleic
acid
(ω-6)

Not hydrogenated
[21]

Canola 7.365 63.276 28.142 10 22 62 400 °F (unknown operator:
u'strong' °C) [22]

Coconut 86.500 5.800 1.800 - 2 6 350 °F (unknown operator:
u'strong' °C) [23]

Corn 12.948 27.576 54.677 1 58 28 450 °F (unknown operator:
u'strong' °C) [22]

Cottonseed 25.900 17.800 51.900 1 54 19 420 °F (unknown operator:
u'strong' °C) [22]

Olive 13.808 72.961 10.523 1 10 71 374 °F (unknown operator:
u'strong' °C) [24]

Palm 49.300 37.000 9.300 - 10 40 455 °F (unknown operator:
u'strong' °C) [25]

Peanut 16.900 46.200 32.000 - 32 48 437 °F (unknown operator:
u'strong' °C) [22]

Safflower (high
oleic)

7.541 75.221 12.820 0.096 12.724 74.742 510 °F (unknown operator:
u'strong' °C) [22]

Soybean 15.650 22.783 57.740 7 54 24 460 °F (unknown operator:
u'strong' °C) [22]
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Sunflower
(<60%linoleic)

10.100 45.400 40.100 0.200 39.800 45.300 440 °F (unknown operator:
u'strong' °C) [22]

Fully hydrogenated

Cottonseed 93.600 1.529 .587 .287[20]

Palm 47.500 40.600 7.500

Soybean 21.100 73.700 .400 .096[20]

Values as weight percent (%) of total fat.

Health
The United States Food and Drug Administration,[2] World Health Organization,[3] International College of
Nutrition,[4] the United States Department of Health and Human Services,[5] American Dietetic Association,[6]

American Heart Association,[7] British National Health Service,[8] and Dietitians of Canada[6] recommend against
the consumption of significant amounts of coconut oil due to its high levels of saturated fat. Advocacy against
coconut and palm oils in the 1970s and 80s due to their perceived danger as a saturated fat caused companies to
instead substitute trans fats, unaware of their health-damaging effects.[26]

Coconut oil contains a large proportion of lauric acid, a saturated fat that raises blood cholesterol levels by increasing
the amount of high-density lipoprotein (HDL) cholesterol[27] that is also found in significant amounts in breast milk
and sebaceous gland secretions.[28] This may create a more favourable blood cholesterol profile, though it is unclear
if coconut oil may promote atherosclerosis through other pathways.[27] Because much of the saturated fat of coconut
oil is in the form of lauric acid, coconut oil may be a better alternative to partially hydrogenated vegetable oil when
solid fats are required.[29] In addition, virgin coconut oil is composed mainly of medium-chain triglycerides,[30]

which may not carry the same risks as other saturated fats.[29][31] Early studies on the health effects of coconut oil
used partially hydrogenated coconut oil, which creates trans fats, and not virgin coconut oil, which has a different
health risk profile.[32]

A repellent made from coconut oil can be used to prevent tungiasis-causing sand fleas from invading the body.[33]

Uses

Coconut oil

Fractionated coconut oil

Nutritional value per serving

Serving size 100g

Energy  3607 kJ (unknown operator: u'strong' kcal)
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Fat 100

- saturated 86.5

- monounsaturated 5.8

- polyunsaturated 1.8

Vitamin E 0.09 mg (1%)

Vitamin K 0.5 μg (0%)

Iron 0.04 mg (0%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Solidified "coconut butter" sold by a Norwegian
company

Solidified coconut oil in a jar

In food

Coconut oil is commonly used in cooking, especially for frying
and is a common flavor in many South Asian curries. In recent
years, virgin coconut oil has increasingly become popular in
natural food circles and with vegans. It was described in a New
York Times article as having a "haunting, nutty, vanilla flavor" that
also has a touch of sweetness that works well in baked goods,
pastries, and sautés.[34] Coconut oil is used by movie theatre
chains to pop popcorn, adding a large amount of saturated fat in
the process.[35] Coconut oil contains a large proportion of lauric
acid, which is converted to monolaurin in the body, a fat found
otherwise only in human breast milk.[36] It is also often used in
infant formula.[37] Other culinary uses include replacing solid fats
produced through hydrogenation in baked and confectionery
goods.[29]

Hydrogenated or partially hydrogenated coconut oil is often used
in non-dairy creamers, and snack foods including popcorn.
Hydrogenated coconut oil is also sold in Australia under the
brand-name Copha and is the main ingredient in Australian snacks
such as Chocolate crackles and White Christmas.

The smoke point of coconut oil is 138 °C (unknown operator:
u'strong' °F).[38]

Industry
Coconut oil has been tested for use as a feedstock for biodiesel to be used as a diesel engine fuel. In this manner, it
can be applied to power generators and transport using diesel engines. Since straight coconut oil has a high gelling
temperature (22–25 °C), a high viscosity, and a minimum combustion chamber temperature of 500 °C (unknown
operator: u'strong' °F) (to avoid polymerization of the fuel), coconut oil is typically transesterified to make
biodiesel. Use of B100 (100% biodiesel) is possible only in temperate climates, as the gel point is approximately 10
°C (50 °F). The oil must meet the Weihenstephan standard[39] for pure vegetable oil used as a fuel, otherwise
moderate to severe damage from carbonisation and clogging will occur in an unmodified engine.
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The Philippines, Vanuatu, Samoa, and several other tropical island countries are using coconut oil as an alternative
fuel source to run automobiles, trucks, and buses, and to power generators.[40] Coconut oil is currently used as a fuel
for transport in the Philippines.[41] Further research into the oil's potential as a fuel for electricity generation is being
carried out in the islands of the Pacific, though to date it appears it is not useful as a fuel source due to the cost of
labour and supply constraints.[42]

Coconut oil has been tested for use as an engine lubricant[43] and a transformer oil.[44]

Acids derived from coconut oil can be used as herbicides.[45]

Coconut oil (and derivatives, such as coconut fatty acid) are used as raw materials in the manufacture of surfactants
such as cocamidopropyl betaine, cocamide MEA and cocamide DEA.

Personal uses

Homemade coconut healing oil, made from pure
coconut milk (extracted from fresh mature grated

coconut meat) in Philippines.

Coconut oil is sold in cylindrical containers rather than
bottles due to its inability to be poured

Coconut oil can be used as a skin moisturizer, helping with dry
skin[46] and reduces protein loss when used in hair.[47]Coconut oil
might also be used as personal lubricant, although it can damage
latex condoms.

Before the advent of electrical lighting, coconut oil was the
primary oil used for illumination in India and was exported as
cochin oil.[48]

Coconut oil is an important base ingredient for the manufacture of
soap. Soap made with coconut oil tends to be hard, although it
retains more water than those made with other oils and therefore
increases manufacturer yields. It is more soluble in hard water and
salt water than other soaps allowing it to lather more easily.[49] A
basic coconut oil soap is clear when melted and a bright white
when hardened.[50]
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Coffee

Coffee

A cup of black coffee
Type Hot or cold

Country of origin Ethiopia

Introduced Approx. 15th century (beverage)

Color Dark brown, beige, black, light brown

Coffee is a brewed beverage with a dark, acidic flavor prepared from the roasted seeds of the coffee plant. The beans
are found in coffee cherries, which grow on trees cultivated in over 70 countries, primarily in equatorial Latin
America, Southeast Asia, South Asia and Africa. Green (unroasted) coffee is one of the most traded agricultural
commodities in the world.[1] Coffee can have a stimulating effect on humans due to its caffeine content. It is one of
the most-consumed beverages in the world.[2]

Coffee has played a crucial role in many societies. The energizing effect of the coffee bean plant is thought to have
been discovered in the northeast region of Ethiopia, and the cultivation of coffee first expanded in the Arab world.[3]

The earliest credible evidence of coffee drinking appears in the middle of the 15th century, in the Sufi shrines of
Yemen in southern Arabia.[3] From the Muslim world, coffee spread to India,[4] Italy, then to the rest of Europe, to
Indonesia, and to the Americas.[5] In East Africa and Yemen, it was used in religious ceremonies. As a result, the
Ethiopian Church banned its secular consumption, a ban in effect until the reign of Emperor Menelik II of
Ethiopia.[6] It was banned in Ottoman Turkey during the 17th century for political reasons,[7] and was associated
with rebellious political activities in Europe.
Coffee berries, which contain the coffee seeds or "beans", are produced by several species of small evergreen bush of
the genus Coffea. The two most commonly grown are the highly regarded Coffea arabica, and the "robusta" form of
the hardier Coffea canephora. The latter is resistant to the devastating coffee leaf rust (Hemileia vastatrix). Once
ripe, coffee berries are picked, processed, and dried. The seeds are then roasted to varying degrees, depending on the
desired flavor. They are then ground and brewed to create coffee. Coffee can be prepared and presented in a variety
of ways.
An important export commodity, coffee was the top agricultural export for twelve countries in 2004,[8] and it was the
world's seventh-largest legal agricultural export by value in 2005.[9] Some controversy is associated with coffee
cultivation and its impact on the environment. Many studies have examined the relationship between coffee
consumption and certain health conditions; whether the overall effects of coffee are ultimately positive or negative
has been widely disputed.[10] The method of brewing coffee has been found to be important to its health effects.[11]
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Etymology
The first reference to "coffee" in the English language is in the form chaoua and dates to 1598. In English and other
European languages, coffee derives from the Ottoman Turkish kahve, via the Italian caffè. The Turkish word in turn
was borrowed from the Arabic: قهوة, qahwah. Arab lexicographers maintain that qahwah originally referred to a type
of wine, and gave its etymology, in turn, to the verb قها qaha, signifying "to have no appetite",[12][13] since this
beverage was thought to dull one's hunger.
Several alternative etymologies exist that hold that the Arab form may disguise a loanword from an Ethiopian or
African source, suggesting Kaffa, the highland in southwestern Ethiopia as one, since the plant is indigenous to that
area.[13][14] However, the term used in that region for the berry and plant is bunn, the native name in Shoa being
būn.'[13]

Biology

Illustration of Coffea arabica plant
and seeds

Several species of shrub of the genus Coffea produce the berries from which
coffee is extracted. The two main species commercially cultivated are Coffea
canephora (predominantly a form known as 'robusta') and C. arabica.[15] C.
arabica, the most highly regarded species, is native to the southwestern highlands
of Ethiopia and the Boma Plateau in southeastern Sudan and possibly Mount
Marsabit in northern Kenya.[16] C. canephora is native to western and central
subsaharan Africa, from Guinea to the Uganda and southern Sudan.[17] Less
popular species are C. liberica, excelsa, stenophylla, mauritiana, and racemosa.

All coffee plants are classified in the large family Rubiaceae. They are evergreen
shrubs or small trees that may grow 5 m (15 ft) tall when unpruned. The leaves are
dark green and glossy, usually 10–15 cm (4–6 in) long and 6 cm (2.4 in) wide.
The flowers are axillary, and clusters of fragrant white flowers bloom
simultaneously and are followed by oval berries of about 1.5 cm (0.6 in).[18]

Green when immature, they ripen to yellow, then crimson, before turning black on
drying. Each berry usually contains two seeds, but 5–10% of the berries[19] have only one; these are called
peaberries.[20] Berries ripen in seven to nine months.

Coffea arabica is predominantly self-pollinating, and as a result the seedlings are generally uniform and vary little
from their parents. In contrast, Coffea canephora, C. excelsa, and C. liberica are self-incompatible and require
outcrossing. This means that useful forms and hybrids must be propagated vegetatively.[21] Cuttings, grafting, and
budding are the usual methods of vegetative propagation.[22] On the other hand, there is great scope for
experimentation in search of potential new strains.[21]
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Cultivation

Map showing areas of coffee cultivation:
r:Coffea canephora

m:Coffea canephora and Coffea arabica
a:Coffea arabica

Unripe coffee pods in Araku Valley, India

The traditional method of planting
coffee is to put 20 seeds in each hole at
the beginning of the rainy season; half
are eliminated naturally. A more
effective method of growing coffee,
used in Brazil, is to raise seedlings in
nurseries that are then planted outside
at six to twelve months. Coffee is often
intercropped with food crops, such as
corn, beans, or rice during the first few
years of cultivation.[18]

Of the two main species grown,
arabica coffee (from C. arabica) is
generally more highly regarded than
robusta coffee (from C. canephora);
robusta tends to be bitter and have less
flavor but better body than arabica. For
these reasons, about three-quarters of
coffee cultivated worldwide is C.
arabica.[15] Robusta strains also
contain about 40–50% more caffeine
than arabica.[23] For this reason, it is
used as an inexpensive substitute for
arabica in many commercial coffee
blends. Good quality robusta beans are
used in some espresso blends to provide a full-bodied taste, a better foam head (known as crema), and to lower the
ingredient cost.[24]

However, Coffea canephora is less susceptible to disease than C. arabica and can be cultivated in lower altitudes
and warmer climates where C. arabica will not thrive. The robusta strain was first collected in 1890 from the
Lomani River, a tributary of the Congo River, and was conveyed from Zaire to Brussels to Java around 1900. From
Java, further breeding resulted in the establishment of robusta plantations in many countries.[25] In particular, the
spread of the devastating coffee leaf rust (Hemileia vastatrix), to which C. arabica is vulnerable, hastened the uptake
of the resistant robusta. Coffee leaf rust is found in virtually all countries that produce coffee.[26]

Over 900 species of insect have been recorded as pests of coffee crops worldwide. Of these, over a third are beetles,
and over a quarter are bugs. Some 20 species of nematodes, 9 species of mites, several snails and slugs also attack
the crop. Birds and rodents sometimes eat coffee berries but their impact is minor compared to invertebrates.[27] In
general, arabica is the more sensitive species to invertebrate predation overall. Each part of the coffee plant is
assailed by different animals. Nematodes attack the roots, and borer beetles burrow into stems and woody
material,[28] the foliage is attacked by over 100 species of larvae (caterpillars) of butterflies and moths.[29]

Mass spraying of insecticides has often proven disastrous, as the predators of the pests are more sensitive than the
pests themselves.[30] Instead, integrated pest management has developed, using techniques such as targeted treatment
of pest outbreaks, and managing crop environment away from conditions favouring pests. Branches infested with
scale are often cut and left on the ground, which promotes scale parasites to not only attack the scale on the fallen
branches but in the plant as well.[31]
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World production

2007 Top twenty green coffee producers

Rank Country Tonnes
[32]

Bags (thousands)
[33]

1   Brazil 2,249,010 36,070

2   Vietnam 961,200 16,467

3   Colombia 697,377 12,504

4   Indonesia 676,475 7,751

5   Honduras[34] 355,000 5,200

6   Ethiopia[34] 325,800 4,906

7   India 288,000 4,150

8   Mexico 268,565 4,148

9   Guatemala[34] 252,000 4,100

10   Peru 225,992 2,953

11   Côte d'Ivoire 170,849 2,150

12   Uganda 168,000 3,250

13   Costa Rica 124,055 1,791

14   Philippines 97,877 431

15   El Salvador 95,456 1,626

16   Nicaragua 90,909 1,700

17
  Papua New Guinea[34] 75,400 968

18   Venezuela 70,311 897

19 [35] 62,000 604

20   Thailand 55,660 653

World[36] 7,742,675 117,319

In 2009 Brazil was the world leader in production of green coffee, followed by Vietnam, Indonesia and
Colombia.[37] Arabica coffee beans are cultivated in Latin America, eastern Africa, Arabia, or Asia. Robusta coffee
beans are grown in western and central Africa, throughout southeast Asia, and to some extent in Brazil.[15]

Beans from different countries or regions can usually be distinguished by differences in flavor, aroma, body, and
acidity.[38] These taste characteristics are dependent not only on the coffee's growing region, but also on genetic
subspecies (varietals) and processing.[39] Varietals are generally known by the region in which they are grown, such
as Colombian, Java and Kona.
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Ecological effects

A flowering Coffea arabica tree in a Brazilian
plantation

Originally, coffee farming was done in the shade of trees that provided
a habitat for many animals and insects.[40] Remnant forest trees were
used for this purpose, but many species have been planted as well.
These include leguminous trees of the genera Acacia, Albizia, Cassia,
Erythrina, Gliricidia, Inga, and Leucaena, as well as the
nitrogen-fixing non-legume sheoaks of the genus Casuarina, and the
silky oak Grevillea robusta.[41]

This method is commonly referred to as the traditional shaded method,
or "shade-grown". Starting in the 1970s, many farmers switched their
production method to sun cultivation, in which coffee is grown in rows
under full sun with little or no forest canopy. This causes berries to

ripen more rapidly and bushes to produce higher yields, but requires the clearing of trees and increased use of
fertilizer and pesticides, which damage the environment and cause health problems.[42]

Ultimately, unshaded coffee enhanced by fertilizer use yields the highest amounts of coffee, although unfertilized
shaded crops generally yield higher than unfertilized unshaded crops—namely the response to fertilizer is much
greater in full sun.[43] Although traditional coffee production causes berries to ripen more slowly and produce lower
yields, the quality of the coffee is allegedly superior.[44] In addition, the traditional shaded method provides living
space for many wildlife species. Proponents of shade cultivation say environmental problems such as deforestation,
pesticide pollution, habitat destruction, and soil and water degradation are the side effects of the practices employed
in sun cultivation.[40]

Coffee berries

The American Birding Association, Smithsonian Migratory Bird
Center,[45] National Arbor Day Foundation,[46] and the Rainforest
Alliance have led a campaign for "shade-grown" and organic coffees,
which can be sustainably harvested.[47] Shaded coffee cultivation
systems show greater biodiversity than full-sun systems, and those
more distant from continuous forest compare rather poorly to
undisturbed native forest in terms of habitat value for some bird
species.[48][49]

Another issue concerning coffee is its use of water. According to New
Scientist, using industrial farming practices, it takes about 140 liters
(unknown operator: u'strong' US gal) of water to grow the coffee beans needed to produce one cup of coffee, and
the coffee is often grown in countries where there is a water shortage, such as Ethiopia.[50]

By using sustainable agriculture methods, the amount of water usage can be dramatically reduced, while retaining
comparable yields. For comparison, the United States Geological Survey reports that one egg requires an input of
454 liters (unknown operator: u'strong' US gal) of water; one serving of milk requires an input of 246 liters
(unknown operator: u'strong' US gal) of water; one serving of rice requires an input of 132 liters (unknown
operator: u'strong' US gal) of water; and one glass of wine requires an input of 120 liters (unknown operator:
u'strong' US gal) of water.[51]

Coffee grounds may be used for composting or as a mulch. They are especially appreciated by worms and
acid-loving plants such as blueberries.[52] Some commercial coffee shops run initiatives to make better use of these
grounds, including Starbucks' "Grounds for your Garden" project,[53] and community sponsored initiatives such as
"Ground to Ground".[54]

Starbucks sustainability chief Jim Hanna has warned that Climate change may eliminate coffee production within a
few decades.[55]
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Production

Processing

Coffee sorting in Dutch East Indies (now
Indonesia).

Coffee berries and their seeds undergo several processes before they
become the familiar roasted coffee. Berries have been traditionally
selectively picked by hand; a labor intensive method, it involves the
selection of only the berries at the peak of ripeness. More commonly,
crops are strip picked, where all berries are harvested simultaneously
regardless of ripeness by person or machine. After picking, green
coffee is processed by one of two methods—the dry process method,
simpler and less labor intensive as the berries can be strip picked, and
the wet process method, which incorporates fermentation into the
process and yields a mild coffee.[56]

Then they are sorted by ripeness and color and the flesh of the berry is
removed, usually by machine, and the seeds—usually called beans—are fermented to remove the slimy layer of
mucilage still present on the bean. When the fermentation is finished, the beans are washed with large quantities of
fresh water to remove the fermentation residue, which generates massive amounts of coffee wastewater. Finally, the
seeds are dried.[57]

The best (but least used) method of drying coffee is using drying tables. In this method, the pulped and fermented
coffee is spread thinly on raised beds, which allows the air to pass on all sides of the coffee, and then the coffee is
mixed by hand. In this method the drying that takes place is more uniform, and fermentation is less likely. Most
African coffee is dried in this manner and certain coffee farms around the world are starting to use this traditional
method.[57]

Next, the coffee is sorted, and labeled as green coffee. Another way to let the coffee beans dry is to let them sit on a
concrete patio and rake over them in the sunlight. Some companies use cylinders to pump in heated air to dry the
coffee beans, though this is generally in places where the humidity is very high.[57]

Some coffee undergoes a peculiar process, such as kopi luwak. It is made from the beans of coffee berries which
have been eaten by the Asian Palm Civet and other related civets, passing through its digestive tract. This process
resulted in coffee beans with much less bitterness, widely noted as the most expensive coffee in the world with
prices reaching $160 per pound.[58]

Roasting

Roasted coffee beans

The next step in the process is the roasting of the green coffee. Coffee
is usually sold in a roasted state, and with rare exceptions all coffee is
roasted before it is consumed. It can be sold roasted by the supplier, or
it can be home roasted.[59] The roasting process influences the taste of
the beverage by changing the coffee bean both physically and
chemically. The bean decreases in weight as moisture is lost and
increases in volume, causing it to become less dense. The density of
the bean also influences the strength of the coffee and requirements for
packaging.

The actual roasting begins when the temperature inside the bean reaches approximately 200 °C (unknown operator:
u'strong' °F), though different varieties of beans differ in moisture and density and therefore roast at different
rates.[60] During roasting, caramelization occurs as intense heat breaks down starches in the bean, changing them to
simple sugars that begin to brown, changing the color of the bean.[61]

http://en.wikipedia.org/w/index.php?title=Dutch_East_Indies
http://en.wikipedia.org/w/index.php?title=Indonesia
http://en.wikipedia.org/w/index.php?title=File%3ACOLLECTIE_TROPENMUSEUM_Het_sorteren_van_koffie._TMnr_60031895.jpg
http://en.wikipedia.org/w/index.php?title=Fruiting
http://en.wikipedia.org/w/index.php?title=Mucilage
http://en.wikipedia.org/w/index.php?title=Fermentation_%28food%29
http://en.wikipedia.org/w/index.php?title=Fresh_water
http://en.wikipedia.org/w/index.php?title=Coffee_wastewater
http://en.wikipedia.org/w/index.php?title=Kopi_luwak
http://en.wikipedia.org/w/index.php?title=Asian_Palm_Civet
http://en.wikipedia.org/w/index.php?title=File%3ACoffee_Beans_Photographed_in_Macro.jpg
http://en.wikipedia.org/w/index.php?title=Coffee_roasting
http://en.wikipedia.org/w/index.php?title=Home_roasting_coffee
http://en.wikipedia.org/w/index.php?title=Caramelization
http://en.wikipedia.org/w/index.php?title=Starch
http://en.wikipedia.org/w/index.php?title=Simple_sugar


Coffee 345

Sucrose is rapidly lost during the roasting process and may disappear entirely in darker roasts. During roasting,
aromatic oils and acids weaken, changing the flavor; at 205 °C (unknown operator: u'strong' °F), other oils start to
develop.[60] One of these oils is caffeol, created at about 200 °C (unknown operator: u'strong' °F), which is largely
responsible for coffee's aroma and flavor.[62]

Grading the roasted beans

Depending on the color of the roasted beans as perceived by the human eye, they will be labeled as light, medium
light, medium, medium dark, dark, or very dark. A more accurate method of discerning the degree of roast involves
measuring the reflected light from roasted beans illuminated with a light source in the near infrared spectrum. This
elaborate light meter uses a process known as spectroscopy to return a number that consistently indicates the roasted
coffee's relative degree of roast or flavor development.

Roast characteristics

The degree of roast has an effect upon coffee flavor and body. Darker roasts are generally bolder because they have
less fiber content and a more sugary flavor. Lighter roasts have a more complex and therefore perceived stronger
flavor from aromatic oils and acids otherwise destroyed by longer roasting times.[63] A small amount of chaff is
produced during roasting from the skin left on the bean after processing.[64] Chaff is usually removed from the beans
by air movement, though a small amount is added to dark roast coffees to soak up oils on the beans.[60]

Decaffeination

Decaffeination may also be part of the processing that coffee seeds undergo. Seeds are decaffeinated when they are
still green. Many methods can remove caffeine from coffee, but all involve either soaking the green beans in hot
water (often called the "Swiss water" process)[65] or steaming them, then using a solvent to dissolve
caffeine-containing oils.[62] Decaffeination is often done by processing companies, and the extracted caffeine is
usually sold to the pharmaceutical industry.[62]

Storage

Once roasted, coffee beans must be stored properly to preserve the fresh taste of the bean. Ideally, the container must
be airtight and kept in a cool, dry and dark place. In order of importance: air, moisture, heat, and light are the
environmental factors[66] responsible for deteriorating flavor in coffee beans.
Folded-over bags, a common way consumers often purchase coffee, are generally not ideal for long-term storage
because they allow air to enter. A better package contains a one-way valve, which prevents air from entering.[66]

In 1931, a method of vacuum packed cans of coffee was introduced, in which the roasted coffee was packed,
ninety-nine percent of the air was removed and the coffee in the can could be stored indefinitely until the can was
opened. Today this method is in mass use for coffee in a large part of the world.[67]

http://en.wikipedia.org/w/index.php?title=Sucrose
http://en.wikipedia.org/w/index.php?title=Infrared
http://en.wikipedia.org/w/index.php?title=Spectroscopy
http://en.wikipedia.org/w/index.php?title=Coffee_roasting%23Degree_of_roast
http://en.wikipedia.org/w/index.php?title=Decaffeination
http://en.wikipedia.org/w/index.php?title=Solvent
http://en.wikipedia.org/w/index.php?title=Coffee_bean_storage


Coffee 346

Brewing

Espresso brewing, showing desirable dark
reddish-brown crema

Coffee beans must be ground and brewed to create a beverage. The
criteria for choosing a method include flavor and economy. Almost all
methods of preparing coffee require the beans to be ground and mixed
with hot water long enough to extract the flavor, but without
overextraction that draws out unnecessary bitter compounds. The spent
grounds are removed and the liquid is consumed. There are many
variations in the fineness of grind, the ways in which the water extracts
the flavor, additional flavorings (sugar, milk, spices), and spent ground
separation techniques. The ideal holding temperature is 79 to 85 °C
(174 to 185 °F) and the ideal serving temperature is 68 to 79 °C (154 to
174 °F) .

The roasted coffee beans may be ground at a roastery, in a grocery
store, or in the home. Most coffee is roasted and ground at a roastery
and sold in packaged form, though roasted coffee beans can be ground
at home immediately before consumption. It is also possible, though uncommon, to roast raw beans at home.

Coffee beans may be ground in several ways. A burr mill uses revolving elements to shear the bean; an electric
grinder smashes the beans with blunt blades moving at high speed; and a mortar and pestle crushes the beans. For
most brewing methods, a burr mill is deemed superior because the grind is more even and the grind size can be
adjusted.

An Ethiopian woman preparing
coffee at a traditional ceremony. She
roasts, crushes and brews the coffee

on the spot.

The type of grind is often named after the brewing method for which it is
generally used. Turkish grind is the finest grind, while coffee percolator or
French press are the coarsest grinds. The most common grinds are between the
extremes; a medium grind is used in most common home coffee-brewing
machines.[68]

Coffee may be brewed by several methods: boiled, steeped, or pressurized.
Brewing coffee by boiling was the earliest method, and Turkish coffee is an
example of this method.[69] It is prepared by grinding or pounding the beans to a
fine powder, then adding it to water and bringing it to the boil for no more than
an instant in a pot called a cezve or, in Greek, a bríki. This produces a strong
coffee with a layer of foam on the surface and sediment (which is not meant for
drinking) settling on the bottom of the cup.[69]

Coffee percolators and automatic coffeemakers brew coffee using gravity. In an
automatic coffeemaker hot water drips onto coffee grounds held in a coffee filter
made of paper, plastic, or perforated metal, allowing the water to seep through

the ground coffee while extracting its oils and essences. The liquid drips through the coffee and the filter into a
carafe or pot, and the spent grounds are retained in the filter.[70]

In a percolator, boiling water is forced into a chamber above a filter by steam pressure created by boiling. The water
then seeps through the grounds, and the process is repeated until terminated by removing from the heat, by an
internal timer,[70] or by a thermostat that turns off the heater when the entire pot reaches a certain temperature.
Coffee may be brewed by steeping in a device such as a French press (also known as a cafetière or coffee press).[71]

Ground coffee and hot water are combined in a cylindrical vessel and left to brew for a few minutes. A circular filter 
which fits tightly in the cylinder fixed to a plunger is then pushed down from the top to force the grounds to the 
bottom. Because the coffee grounds are in direct contact with the water, all the coffee oils remain in the beverage,
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making it stronger and leaving more sediment than in coffee made by an automatic coffee machine.[71] The coffee is
poured from the container; the filter retains the grounds at the bottom. 95% of the caffeine is released from the coffee
beans within the first minute of brewing.
The espresso method forces hot pressurized and vaporized water through ground coffee. As a result of brewing under
high pressure (ideally between 9–10 atm), the espresso beverage is more concentrated (as much as 10 to 15 times the
quantity of coffee to water as gravity-brewing methods can produce) and has a more complex physical and chemical
constitution.[72] A well-prepared espresso has a reddish-brown foam called crema that floats on the surface.[68] Other
pressurized water methods include the moka pot and vacuum coffee maker.
Coffee may also be brewed in cold water, resulting in a brew lower in acidity than most hot-brewing methods
produce, by steeping the coarsely ground beans in cold water for several hours, then filtering them.[73]

Serving

Presentation can be an integral part of coffeehouse service, as
illustrated by the common rosetta design layered into this latte.

Once brewed, coffee may be served in a variety of
ways. Drip-brewed, percolated, or
French-pressed/cafetière coffee may be served as white
coffee with a dairy product such as milk or cream, or
dairy substitute, or as black coffee with no such
addition. It may be sweetened with sugar or artificial
sweetener. When served cold, it is called iced coffee.

Espresso-based coffee has a wide variety of possible
presentations. In its most basic form, espresso is served
alone as a shot or with hot water added, known as Caffè
Americano. Reversely, long black is made by pouring
espresso in water, which retains the crema compared to
Caffè Americano.[74] Milk is added in various forms to
espresso: steamed milk makes a caffè latte,[75] equal
parts steamed milk and milk froth make a cappuccino,[74] and a dollop of hot foamed milk on top creates a caffè
macchiato.[76] The use of steamed milk to form patterns such as hearts or maple leaves is referred to as latte art.

Coffee can also be incorporated with alcohol in beverages—it is combined with whiskey in Irish coffee, and forms
the base of alcoholic coffee liqueurs such as Kahlúa, and Tia Maria.

Instant coffee
A number of products are sold for the convenience of consumers who do not want to prepare their own coffee.
Instant coffee is dried into soluble powder or freeze-dried into granules that can be quickly dissolved in hot water.[77]

Originally invented in 1907,[78] it rapidly gained in popularity in many countries in the post-war period, with
Nescafé being the most popular product.[79] Many consumers determined that the convenience in preparing a cup of
instant coffee more than made up for a perceived inferior taste.[80] Paralleling (and complementing) the rapid rise of
instant coffee was the coffee vending machine, invented in 1947 and multiplying rapidly through the 1950s.[81]

Canned coffee has been popular in Asian countries for many years, particularly in China, Japan, and South Korea.
Vending machines typically sell varieties of flavored canned coffee, much like brewed or percolated coffee,
available both hot and cold. Japanese convenience stores and groceries also have a wide availability of bottled coffee
drinks, which are typically lightly sweetened and pre-blended with milk. Bottled coffee drinks are also consumed in
the United States.[82]

Liquid coffee concentrates are sometimes used in large institutional situations where coffee needs to be produced for 
thousands of people at the same time. It is described as having a flavor about as good as low-grade robusta coffee,
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and costs about 10¢ a cup to produce. The machines can process up to 500 cups an hour, or 1,000 if the water is
preheated.[83]

Sale and distribution

Brazilian coffee sacks.

Coffee ingestion on average is about a third of that of
tap water in North America and Europe.[2] Behind
petroleum, coffee is the second most traded product in
the world. Worldwide, 6.7 million metric tons of coffee
were produced annually in 1998–2000, and the forecast
is a rise to seven million metric tons annually by
2010.[84] C

Brazil remains the largest coffee exporting nation, but
Vietnam tripled its exports between 1995 and 1999,
and became a major producer of robusta beans.[85]

Indonesia is the third-largest exporter and the largest
producer of washed arabica coffee.

Commodity

Coffee is bought and sold by roasters, investors and price speculators as a tradable commodity. Coffee futures
contracts for Grade 3 washed arabicas are traded on the New York Mercantile Exchange under ticker symbol KC,
with contract deliveries occurring every year in March, May, July, September, and December.[86]

Higher and lower grade arabica coffees are sold through other channels. Futures contracts for robusta coffee are
traded on the London Liffe exchange and, since 2007, on the New York ICE exchange. Coffee has been described by
many, including historian Mark Pendergrast, as the world's "second most legally traded commodity."[87] However,
this claim has been recently refuted by Pendergrast among others after further research.[88]

Fair trade

Small-sized bag of coffee beans.

The concept of fair trade labeling, which guarantees coffee growers a negotiated
preharvest price, began with the Max Havelaar Foundation's labeling program in
the Netherlands. In 2004, 24,222 metric tons (of 7,050,000 produced worldwide)
were fair trade; in 2005, 33,991 metric tons out of 6,685,000 were fair trade, an
increase from 0.34% to 0.51%.[89][90] A number of fair trade impact studies have
shown that fair trade coffee has a positive impact on the communities that grow
it. Coffee was incorporated into the fair-trade movement in 1988, when the Max
Havelaar mark was introduced in the Netherlands. The very first fair-trade coffee
was an effort to import a Guatemalan coffee into Europe as "Indio Solidarity
Coffee".[91]

Since the founding of organisations such as the European Fair Trade Association
(1987), the production and consumption of fair trade coffee has grown as some
local and national coffee chains started to offer fair trade alternatives.[92][93] For
example, in April 2000, after a year-long campaign by the human rights
organization Global Exchange, Starbucks decided to carry fair-trade coffee in its stores.[94] Since September 2009 all
Starbucks Espresso beverages in UK and Ireland are made with Fairtrade and Shared Planet certified coffee.[95]
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A 2005 study done in Belgium concluded that consumers' buying behavior is not consistent with their positive
attitude toward ethical products. On average 46% of European consumers claimed to be willing to pay substantially
more for ethical products, including fair-trade products such as coffee.[94] The study found that the majority of
respondents were unwilling to pay the actual price premium of 27% for fair trade coffee.[94]

Health and pharmacology
Scientific studies have examined the relationship between coffee consumption and an array of medical conditions.
Findings have been contradictory as to whether coffee has any specific health benefits, and results are similarly
conflicting regarding the potentially harmful effects of coffee consumption.[10] Variations in findings can be at least
partially resolved by considering the method of preparation. Coffee prepared using paper filters removes oily
components called diterpenes that are present in unfiltered coffee. Two types of diterpenes are present in coffee:
kahweol and cafestol, both of which have been associated with increased risk of coronary heart disease via elevation
of low-density lipoprotein (LDL) levels in blood.[96] Metal filters, on the other hand, do not remove the oily
components of coffee.[11]

In addition to differences in methods of preparation, conflicting data regarding serving size could partially explain
differences between beneficial/harmful effects of coffee consumption.

Overview of effects of moderate consumption of caffeine,[97] a main
active component of coffee

Coffee consumption has been shown to have minimal
or no impact, positive or negative, on cancer
development;[98] researchers involved in an ongoing
22-year study by the Harvard School of Public Health
state that "the overall balance of risks and benefits [of
coffee consumption] are on the side of benefits."[98] For
example, men who drank six or more cups of coffee per
day were found to have a 20% reduction in developing
prostate cancer.[99]

Other studies suggest coffee consumption reduces the
risk of being affected by Alzheimer's disease,
Parkinson's disease, heart disease, diabetes mellitus
type 2, cirrhosis of the liver,[100] and gout. A
longitudinal study in 2009 showed that those who
consumed a moderate amount of coffee or tea (3–5
cups per day) at midlife were less likely to develop
dementia and Alzheimer's disease in late-life compared
with those who drank little coffee or avoided it altogether.[101] It increases the risk of acid reflux and associated
diseases.[102]

Most of coffee's beneficial effects against type 2 diabetes are not due to its caffeine content, as the positive effects of
consumption are greater in those who drink decaffeinated coffee.[103] A study from the Republic of China offered an
answer as to why coffee may reduce the risk of type 2 diabetes. The authors reported that two major components of
coffee—caffeic acid and chlorogenic acid--significantly suppressed the formation of human islet amyloid
polypeptide (hlAPP) in their laboratory.[104]

The presence of antioxidants in coffee has been shown to prevent free radicals from causing cell damage.[105] A
recent study showed that roast coffee, high in lipophilic antioxidants and chlorogenic acid lactones, protected
primary neuronal cell cultures against hydrogen peroxide-induced cell death.[106]

In a healthy liver, caffeine is mostly broken down by the hepatic microsomal enzymatic system. The resulting 
metabolites are mostly paraxanthines—theobromine and theophylline—and a small amount of unchanged caffeine is
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excreted by urine. Therefore, the metabolism of caffeine depends on the state of this enzymatic system of the
liver.[107]

Elderly individuals with a depleted enzymatic system do not tolerate coffee with caffeine. They are recommended to
take decaffeinated coffee, and this only if their stomach is healthy, because both decaffeinated coffee and coffee with
caffeine cause heartburn. Moderate amounts of coffee (50–100 mg of caffeine or 5–10 g of coffee powder a day) are
well tolerated by most elderly people.[107]

Excessive amounts of coffee, can, in many individuals, cause very unpleasant, exceptionally even life-threatening
adverse effects.[107] The benefits of coffee on abnormal liver biochemistry, cirrhosis and hepatocellular carcinoma
have been reported, but there is a lack of satisfactory explanation. A possible opposite, if not antagonistic, role of
coffee and Mediterranean diet with regard to weight and insulin resistance is envisaged in the natural history of
non-alcoholic fatty liver disease.[108]

Coffee consumption can lead to iron deficiency anemia in mothers and infants.[109] Coffee also interferes with the
absorption of supplemental iron.[110] Interference with iron absorption is due to the polyphenols present in coffee.
Four major classes were identified: flavan-3-ols (monomers and procyanidins), hydroxycinnamic acids, flavonols
and anthocyanidins.[111] Although the inhibition of iron absorption can cause an iron deficiency, iron is considered a
carcinogen in relation to the liver. Polyphenols contained in coffee are therefore associated with decreasing the risk
of liver cancer development.[112]

American scientist Yaser Dorri has suggested that the smell of coffee can restore appetite and refresh olfactory
receptors. He suggests that people can regain their appetite after cooking by smelling coffee beans, and that this
method can also be used for research animals.[113]

Over 1,000 chemicals have been reported in roasted coffee; more than half of those tested (19/28) are rodent
carcinogens at maximum tolerated dose.[114] Coffee's negative health effects are often blamed on its caffeine content.
Instant coffee has a much greater amount of acrylamide than brewed coffee.[115] Research suggests that drinking
caffeinated coffee can cause a temporary increase in the stiffening of arterial walls.[116] Caffeinated coffee is not
recommended for everybody. It may aggravate pre-existing conditions such as gastroesophageal reflux disease,
migraines, arrhythmias, and cause sleep disturbances.[117]

Coffee is no longer thought to be a risk factor for coronary heart disease.[118] One study suggests that it may have a
mixed effect on short-term memory, by improving it when the information to be recalled is related to the current
train of thought but making it more difficult to recall unrelated information.[119] Caffeine has been associated with its
ability to act as an antidepressant. A review by de Paulis and Martin indicated a link between a decrease in suicide
rates and coffee consumption, and suggested that the action of caffeine in blocking the inhibitory effects of
adenosine on dopamine nerves in the brain reduced feelings of depression.[120]

A 1992 study concluded that about 10% of people with a moderate daily intake (235 mg per day) experienced
increased depression and anxiety when caffeine was withdrawn,[121] but a 2002 review of the literature criticised its
methodology and concluded that "[t]he effects of caffeine withdrawal are still controversial."[122] About 15% of the
U.S. general population report having stopped drinking coffee altogether, citing concern about health and unpleasant
side effects of caffeine.[123]

Caffeine and headaches
There is some controversy over whether the caffeine in coffee causes headaches or helps relieve headaches. In a 
2000 controlled study by the Diamond Headache Clinic in Chicago, Illinois, revealed that adults who took 
ibuprofen, an over-the-counter pain killer, combined with caffeine or one cup of coffee had increased effectiveness 
against tension headaches. The study did not recommend that the caffeine and ibuprofen combination was effective 
against migraine headaches. A Johns Hopkins controlled study has linked drinking coffee with addictive withdrawal 
headaches, even with those who drink coffee in moderation. A 2009 Norwegian University of Science and 
Technology controlled study claims that heavy coffee drinkers, four cups a day, are more likely to suffer occasional
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headaches than persons who have low coffee or caffeine consumption.[124]

Caffeine molecule

Caffeine content

The stimulant effect of coffee is due to its caffeine content. The
caffeine content of a cup of coffee varies depending mainly on the
brewing method, and also on the variety of bean.[125]

According to an article in the Journal of the American Dietetic
Association, coffee has the following caffeine content, depending on
how it is prepared:[126]

• brewed: 1 cup (7 oz, 207 ml) = 80–135 mg.
• drip: 1 cup (7 oz, 207 ml) = 115–175 mg.
• espresso: 1 shot (1.5–2 oz, 45–60 ml) = 100 mg

While the percent of caffeine content in coffee beans themselves diminishes with increased roast level, this does not
hold true for the same coffee brewed from different grinds and brewing methods using the same proportion of coffee
to water volume. The coffee sack (similar to the French press and other steeping methods) extracts more caffeine
from dark roasted beans, while the percolator and espresso methods extracts more caffeine from light roasted
beans.[127]

Light roast Medium roast Dark roast

Coffee sack - coarse grind .046 .045 .054

Percolator - coarse grind .068 .065 .060

Espresso - fine grind .069 .062 .061

History

Over the door of a Leipzig coffeeshop is a
sculptural representation of a man in Turkish
dress, receiving a cup of coffee from a boy

Ethiopian ancestors of today's Oromo people were believed to have
been the first to recognize the energizing effect of the coffee bean
plant,[3] though no direct evidence has been found indicating where in
Africa coffee grew or who among the natives might have used it as a
stimulant or even known about it, earlier than the 17th century.[3] The
story of Kaldi, the 9th-century Ethiopian goatherder who discovered
coffee, did not appear in writing until 1671 and is probably
apocryphal.[3]

Other accounts attribute the discovery of coffee to Sheik Omar.
According to the ancient chronicle (preserved in the Abd-Al-Kadir
manuscript), Omar, who was known for his ability to cure the sick
through prayer, was once exiled from Mocha to a desert cave near
Ousab. Starving, Omar chewed berries from nearby shrubbery, but found them to be bitter. He tried roasting the
beans to improve the flavor, but they became hard. He then tried boiling them to soften the bean, which resulted in a
fragrant brown liquid. Upon drinking the liquid Omar was revitalized and sustained for days. As stories of this
"miracle drug" reached Mocha, Omar was asked to return and was made a saint.[128] From Ethiopia, the beverage
was introduced into the Arab world through Egypt and Yemen.[129]

The earliest credible evidence of either coffee drinking or knowledge of the coffee tree appears in the middle of the 
fifteenth century, in the Sufi monasteries around Mokha in Yemen.[3] It was here in Arabia that coffee beans were
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first roasted and brewed, in a similar way to how it is now prepared. By the 16th century, it had reached the rest of
the Middle East, Persia, Turkey, and northern Africa. Coffee beans were first exported from Ethiopia to Yemen.
Yemeni traders brought coffee back to their homeland and began to cultivate the bean. The first coffee smuggled out
of the Middle East was by Sufi Baba Budan from Yemen to India in 1670. Before then, all exported coffee was
boiled or otherwise sterilised. Portraits of Baba Budan depict him as having smuggled seven coffee beans by
strapping them to his chest. The first plants grown from these smuggled seeds were planted in Mysore.[4] Coffee then
spread to Italy, and to the rest of Europe, to Indonesia, and to the Americas.[5]

In 1583, Leonhard Rauwolf, a German physician, gave this description of coffee after returning from a ten-year trip
to the Near East:

A beverage as black as ink, useful against numerous illnesses, particularly those of the stomach. Its consumers
take it in the morning, quite frankly, in a porcelain cup that is passed around and from which each one drinks a
cupful. It is composed of water and the fruit from a bush called bunnu.
—Léonard Rauwolf, Reise in die Morgenländer (in German)

Pouring coffee in the Arab village
Abu Ghosh, Israel

From the Muslim world, coffee spread to Italy. The thriving trade between
Venice and North Africa, Egypt, and the Middle East brought many goods,
including coffee, to the Venetian port. From Venice, it was introduced to the rest
of Europe. Coffee became more widely accepted after it was deemed a Christian
beverage by Pope Clement VIII in 1600, despite appeals to ban the "Muslim
drink." The first European coffee house opened in Italy in 1645.[5]

The Dutch East India Company was the first to import coffee on a large
scale.[130] The Dutch later grew the crop in Java and Ceylon.[62] The first exports
of Indonesian coffee from Java to the Netherlands occurred in 1711.[131]

Through the efforts of the British East India Company, coffee became popular in
England as well. Oxford's Queen's Lane Coffee House, established in 1654, is
still in existence today. Coffee was introduced in France in 1657, and in Austria
and Poland after the 1683 Battle of Vienna, when coffee was captured from
supplies of the defeated Turks.[132]

When coffee reached North America during the Colonial period, it was initially not as successful as it had been in
Europe as alcoholic beverages remained more popular. During the Revolutionary War, the demand for coffee
increased so much that dealers had to hoard their scarce supplies and raise prices dramatically; this was also due to
the reduced availability of tea from British merchants.[133]

Coffee can from the first half of the
20th century. From the Museo del

Objeto del Objeto collection

After the War of 1812, during which Britain temporarily cut off access to tea
imports, the Americans' taste for coffee grew, and high demand during the
American Civil War together with advances in brewing technology secured the
position of coffee as an everyday commodity in the United States.[134] Coffee
consumption declined in England, giving way to tea during the 18th century. The
latter beverage was simpler to make, and had become cheaper with the British
conquest of India and the tea industry there.[135] During the Age of Sail, seamen
aboard ships of the British Royal Navy made substitute coffee by dissolving
burnt bread in hot water.

The Frenchman Gabriel de Clieu brought a coffee plant to the French territory of
Martinique in the Caribbean, from which much of the world's cultivated arabica coffee is descended. Coffee thrived
in the climate and was conveyed across the Americas.[136] The territory of San Domingo (now Haiti) saw coffee

cultivated from 1734, and by 1788 it supplied half the world's coffee. The conditions that the slaves worked in on 
coffee plantations were a factor in the soon to follow Haitian Revolution. The coffee industry never fully recovered
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there.[137]

Meanwhile, coffee had been introduced to Brazil in 1727, although its cultivation did not gather momentum until
independence in 1822.[138] After this time, massive tracts of rainforest were cleared first from the vicinity of Rio and
later São Paulo for coffee plantations.[139] Cultivation was taken up by many countries in Central America in the
latter half of the 19th century, and almost all involved the large-scale displacement and exploitation of the
indigenous people. Harsh conditions led to many uprisings, coups and bloody suppression of peasants.[140] The
notable exception was Costa Rica, where lack of ready labor prevented the formation of large farms. Smaller farms
and more egalitarian conditions ameliorated unrest over the 19th and 20th centuries.[141]

Coffee has become a vital cash crop for many Third World countries. Over one hundred million people in
developing countries have become dependent on coffee as their primary source of income. It has become the primary
export and backbone for African countries like Uganda, Burundi, Rwanda, and Ethiopia,[142] as well as many Central
American countries.

Social and culture
Coffee is often consumed alongside (or instead of) breakfast by many at home. It is often served at the end of a meal,
normally with a dessert, and at times with an after-dinner mint especially when consumed at a restaurant or dinner
party.
Aggressively promoted by the Pan-American Coffee Bureau, the "coffee break" was first promoted in 1952. Hitherto
unknown in the workplace, its uptake was facilitated by the recent popularity of both instant coffee and vending
machines, and has become an institution of the American workplace.[81]

Coffeehouses

Coffeehouse in Palestine, c.1900.

Most widely known as coffeehouses or cafés,
establishments serving prepared coffee or other hot
beverages have existed for over five hundred years.
Various legends involving the introduction of coffee to
Constantinople at a "Kiva Han" in the late 15th century
circulate in culinary tradition, but with no
documentation.[143]

Coffeehouses in Mecca soon became a concern as
places for political gatherings to the imams who banned
them, and the drink, for Muslims between 1512 and
1524. In 1530 the first coffee house was opened in
Damascus,.[144] First coffee houses in Constantinople
was opened in 1555 by traders arriving from Damascus
and Aleppo. Soon after, coffee houses became part of
the Ottoman Culture, spreading rapidly to all regions of
the Ottoman Empire.

In the 17th century, coffee appeared for the first time in Europe outside the Ottoman Empire, and coffeehouses were
established and quickly became popular. The first coffeehouses in Western Europe appeared in Venice, a result of
the traffic between La Serenissima and the Ottomans; the very first one is recorded in 1645. The first coffeehouse in
England was set up in Oxford in 1650 by a Jewish man named Jacob in the building now known as "The Grand
Cafe". A plaque on the wall still commemorates this and the Cafe is now a trendy cocktail bar.[145] By 1675, there
were more than 3,000 coffeehouses in England.[146]
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In 1672 an Armenian named Pascal established a coffee stall in Paris that was ultimately unsuccessful and the city
had to wait until 1689 for its first coffeehouse when Procopio Cutò opened the Café Procope. This coffeehouse still
exists today and was a major meeting place of the French Enlightenment; Voltaire, Rousseau, and Denis Diderot
frequented it, and it is arguably the birthplace of the Encyclopédie, the first modern encyclopedia.[147] America had
its first coffeehouse in Boston, in 1676.[148] Coffee, tea and beer were often served together in establishments which
functioned both as coffeehouses and taverns; one such was the Green Dragon in Boston, where John Adams, James
Otis and Paul Revere planned rebellion.[135]

The modern espresso machine was born in Milan in 1945 by Achille Gaggia,[149] and from there spread across
coffeehouses and restaurants across Italy and the rest of Europe and North America in the early 1950s. An Italian
named Pino Riservato opened the first espresso bar, the Moka Bar, in Soho in 1952, and there were 400 such bars in
London alone by 1956. Cappucino was particularly popular among English drinkers.[150] Similarly in the United
States, the espresso craze spread. North Beach in San Francisco saw the opening of the Caffe Trieste in 1957, which
saw Beat Generation poets such as Allen Ginsberg and Bob Kaufman alongside bemused Italian immigrants.[150]

Similar such cafes existed in Greenwich Village and elsewhere.[150]

The first Peet's Coffee & Tea store opened in 1966 in Berkeley, California by Dutch native Alfred Peet. He chose to
focus on roasting batches with fresher, higher quality beans than was the norm at the time. He was a trainer and
supplier to the founders of Starbuck’s.[151]

The international coffeehouse chain Starbucks began as a modest business roasting and selling quality coffee beans
in 1971, by three college students Jerry Baldwin, Gordon Bowker and Zev Siegl. The first store opened on March 30,
1971 at the Pike Place Market in Seattle, followed by a second and third over the next two years.[152] Entrepreneur
Howard Schultz joined the company in 1982 as Director of Retail Operations and Marketing, and pushed to sell
premade espresso coffee. The others were reluctant, but Schultz opened Il Giornale in Seattle in April 1986.[153] He
bought the other owners out in March 1987 and pushed on with plans to expand—from 1987 to the end of 1991, the
chain (rebranded from Il Giornale to Starbucks) expanded to over 100 outlets.[154] The company has 16,600 stores in
over 40 countries worldwide.[155]
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Prohibition

A coffee bearer, from the Ottoman quarters in
Cairo, Egypt in the year 1857.

Coffee was initially used for spiritual reasons. At least 1,100 years ago,
traders brought coffee across the Red Sea into Arabia (modern-day
Yemen), where Muslim dervishes began cultivating the shrub in their
gardens. At first, the Arabians made wine from the pulp of the
fermented coffee berries. This beverage was known as qishr (kisher in
modern usage) and was used during religious ceremonies.[156]

Coffee drinking was prohibited by jurists and scholars (ulema) meeting
in Mecca in 1511 as haraam, but the subject of whether it was
intoxicating was hotly debated over the next 30 years until the ban was
finally overturned in the mid 16th century.[157] Use in religious rites
among the Sufi branch of Islam led to coffee's being put on trial in
Mecca: it was accused of being a heretical substance, and its
production and consumption were briefly repressed. It was later
prohibited in Ottoman Turkey under an edict by the Sultan Murad
IV.[7]

Coffee, regarded as a Muslim drink, was prohibited by Ethiopian
Orthodox Christians until as late as 1889; it is now considered a
national drink of Ethiopia for people of all faiths. Its early association
in Europe with rebellious political activities led to Charles II outlawing
coffeehouses from January 1676 (although the uproar created forced
the monarch to back down two days before the ban was due to come into force).[135] Frederick the Great banned it in
Germany in 1777 for nationalistic and economic reasons; concerned about the price of import, he sought to force the
public back to consuming beer.[158] Lacking coffee-producing colonies, Germany had to import all its coffee at a
great cost.[159]

A contemporary example of religious prohibition of coffee can be found in The Church of Jesus Christ of Latter-day
Saints.[160] The organization holds that it is both physically and spiritually unhealthy to consume coffee.[161] This
comes from the Mormon doctrine of health, given in 1833 by founder Joseph Smith in a revelation called the Word
of Wisdom. It does not identify coffee by name, but includes the statement that "hot drinks are not for the belly,"
which has been interpreted to forbid both coffee and tea.[161]

Quite a number of members of the Seventh-day Adventist Church also avoid caffeinated drinks. In its teachings, the
Church encourages members to avoid tea and coffee and other stimulants. Abstinence from coffee, tobacco and
alcohol by many Adventists has afforded a near unique opportunity for studies to be conducted within that
population group on the health effects of coffee drinking, free from confounding factors. One study was able to show
a weak but statistically significant association between coffee consumption and mortality from ischemic heart
disease, other cardiovascular disease, all cardiovascular diseases combined, and all causes of death.[162]

For a time, there had been controversy in the Jewish community over whether the coffee bean was a legume and
therefore prohibited for Passover. Upon petition from coffeemaker Maxwell House, the coffee bean was classified in
1923 as a berry rather than a bean by orthodox Jewish rabbi Hersch Kohn, and therefore kosher for Passover.[163]
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Folklore and culture
The Oromo people would customarily plant a coffee tree on the graves of powerful sorcerers. They believed that the
first coffee bush sprang up from the tears that the god of heaven shed over the corpse of a dead sorcerer.[164]

Johann Sebastian Bach was inspired to pen the Coffee Cantata, about dependence on the beverage.[165]

Coffee Day
In the United States, September 29 is celebrated as "National Coffee Day."[166]
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Coriander
"Chinese parsley" redirects here. This can also refer to the unrelated Heliotropium curassavicum.

Coriander

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Apiales
Family: Apiaceae
Genus: Coriandrum

Species: C. sativum

Binomial name

Coriandrum sativum
L.

Coriander (Coriandrum sativum), also called cilantro, or dhania is an annual herb in the family Apiaceae.
Coriander is native to southern Europe and North Africa to southwestern Asia. It is a soft, hairless plant growing to
50 centimetres (unknown operator: u'strong' in) tall. The leaves are variable in shape, broadly lobed at the base of
the plant, and slender and feathery higher on the flowering stems. The flowers are borne in small umbels, white or
very pale pink, asymmetrical, with the petals pointing away from the center of the umbel longer (5–6 mm) than those
pointing towards it (only 1–3 mm long). The fruit is a globular, dry schizocarp 3–5 mm diameter. While in the
English-speaking world (except for the U.S.) the leaves and seeds are known as coriander, in American culinary
usage the leaves are generally referred to by the Spanish word cilantro.
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Etymology
First attested in English late 14th century, the word coriander derives from the Old French coriandre, which comes
from Latin coriandrum,[1] in turn from Greek (koriannon).[2][3] The earliest attested form of the word is the
Mycenaean Greek ko-ri-ja-da-na[4] (written in Linear B syllabic script, reconstructed as koriadnon), similar to the
name of Minos' daughter Ariadne, and it is plain how this might later evolve to koriannon or koriandron.[5]

Uses
All parts of the plant are edible, but the fresh leaves and the dried seeds are the parts most commonly used in
cooking. Coriander is common in South Asian, Middle Eastern, Central Asian, Mediterranean, Indian, Tex-Mex,
Latin American, Portuguese, Chinese, African, and Scandinavian cuisine.

Coriander leaves, raw

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  95 kJ (unknown operator: u'strong' kcal)

Carbohydrates 4 g

- Dietary fiber 3 g

Fat 0.5 g

Protein 2 g

Vitamin A equiv. 337 μg (42%)

Vitamin C 27 mg (33%)

Percentages are relative to
US recommendations for adults.

Coriander leaves

Leaves

The leaves are variously referred to as coriander leaves, fresh
coriander, Chinese parsley, or cilantro (in America, from the Spanish
name for the plant).
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Fresh coriander leaves, also known as Chinese
parsley or cilantro

It should not be confused with culantro (Eryngium foetidum L.) which
is a close relative to coriander (Coriandrum sativum L.) but has a
distinctly different appearance, a much more potent volatile leaf oil[6]

and a stronger smell.

The leaves have a different taste from the seeds, with citrus overtones.
Many experience an unpleasant "soapy" taste or a rank smell and avoid
the leaves.[7] The flavours have also been compared to those of the
stink bug, and similar chemical groups are involved (aldehydes). There
appears to be a genetic component to the detection of "soapy" versus
"herby" tastes.[8] Belief that aversion is genetically determined may
arise from the known genetic variation in taste perception of the
synthetic chemical phenylthiocarbamide; however, no specific link has
been established between coriander and a bitter taste perception gene.

The fresh leaves are an ingredient in many South Asian foods (such as
chutneys and salads), in Chinese dishes, in Mexican cooking, particularly in salsa and guacamole and as a garnish,
and in salads in Russia and other CIS countries. Chopped coriander leaves are a garnish on Indian dishes such as dal.
As heat diminishes their flavor, coriander leaves are often used raw or added to the dish immediately before serving.
In Indian and Central Asian recipes, coriander leaves are used in large amounts and cooked until the flavor
diminishes.[9] The leaves spoil quickly when removed from the plant, and lose their aroma when dried or frozen.

Fruit

Dried coriander fruits

The dry fruits are known as coriander or coriandi seeds. In India they
are called dhania.[10][11] The word "coriander" in food preparation may
refer solely to these seeds (as a spice), rather than to the plant. The
seeds have a lemony citrus flavour when crushed, due to terpenes
linalool and pinene. It is described as warm, nutty, spicy, and
orange-flavored.

The variety C. s. vulgare or macrocarpum has a fruit diameter of
3–5 mm, while var. microcarpum fruits have a diameter of 1.5–3 mm.
Large-fruited types are grown mainly by tropical and subtropical
countries, e.g. Morocco, India and Australia, and contain a low volatile
oil content (0.1-0.4%). They are used extensively for grinding and blending purposes in the spice trade. Types with
smaller fruit are produced in temperate regions and usually have a volatile oil content of around 0.4-1.8%, and are
therefore highly valued as a raw material for the preparation of essential oil.[12]

It is commonly found both as whole dried seeds and in ground form. Seeds can be roasted or heated on a dry pan
briefly before grinding to enhance and alter the aroma. Ground coriander seed loses flavor quickly in storage and is
best ground fresh.
Coriander seed is a spice in garam masala and Indian curries, which often employ the ground fruits in generous
amounts together with cumin. It acts as a thickener. Roasted coriander seeds, called dhana dal, are eaten as a snack.
It is the main ingredient of the two south Indian dishes: sambhar and rasam. Coriander seeds are boiled with water
and drunk as indigenous medicine for colds.
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Flowers of Coriandrum sativum

Outside of Asia, coriander seed is used for pickling vegetables, and
making sausages in Germany and South Africa (see boerewors). In
Russia and Central Europe, coriander seed is an occasional ingredient
in rye bread as an alternative to caraway. Coriander seeds are used in
European cuisine today, though they were more important in former
centuries.

Coriander seeds are used in brewing certain styles of beer, particularly
some Belgian wheat beers.[13] The coriander seeds are used with
orange peel to add a citrus character.

Roots

Coriander roots

Coriander roots have a deeper, more intense flavor than the leaves.
They are used in a variety of Asian cuisines. They are commonly used
in Thai dishes, including soups and curry pastes.

History

Coriander grows wild over a wide area of the Near East and southern
Europe, prompting the comment, "It is hard to define exactly where
this plant is wild and where it only recently established itself."[14]

Fifteen desiccated mericarps were found in the Pre-Pottery Neolithic B
level of the Nahal Hemel Cave in Israel, which may be the oldest archeological find of coriander. About half a litre
of coriander mericarps were recovered from the tomb of Tutankhamen, and because this plant does not grow wild in
Egypt, Zohary and Hopf interpret this find as proof that coriander was cultivated by the ancient Egyptians.[14] The
Bible mentions coriander in Exodus 16:31: "And the house of Israel began to call its name manna: and it was round
like coriander seed, and its taste was like that of flat cakes made with honey."

Coriander seems to have been cultivated in Greece since at least the second millennium BC. One of the Linear B
tablets recovered from Pylos refers to the species as being cultivated for the manufacture of perfumes, and it appears
that it was used in two forms: as a spice for its seeds and as a herb for the flavor of its leaves.[5] This appears to be
confirmed by archaeological evidence from the same period: the large quantities of the species retrieved from an
Early Bronze Age layer at Sitagroi in Macedonia could point to cultivation of the species at that time.[15]

Coriander was brought to the British colonies in North America in 1670, and was one of the first spices cultivated by
early settlers.
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Similar plants
These herbs are used where they grow in much the same way as coriander is used.
• Eryngium foetidum has a similar taste and is known as culantro, and is found in Mexico, South America and the

Caribbean.[16]

• Persicaria odorata is commonly called Vietnamese coriander, or rau răm. The leaves have a similar odour and
flavour to coriander. It is a member of the Polygonaceae, or buckwheat family.[16]

• Papaloquelite is one common name for Porophyllum ruderale subsp. macrocephalum, a member of the
Compositae or Asteraceae, the sunflower family. This species is found growing wild from Texas to Argentina.[16]

Health effects and medicinal uses
Coriander, like many spices, contains antioxidants, which can delay or prevent the spoilage of food seasoned with
this spice. A study found both the leaves and seed to contain antioxidants, but the leaves were found to have a
stronger effect.[17]

Chemicals derived from coriander leaves were found to have antibacterial activity against Salmonella choleraesuis,
and this activity was found to be caused in part by these chemicals acting as nonionic surfactants.[18]

Coriander has been used as a folk medicine for the relief of anxiety and insomnia in Iran. Experiments in mice
support its use as an anxiolytic.[19] Coriander seeds are used in traditional Indian medicine as a diuretic by boiling
equal amounts of coriander seeds and cumin seeds, then cooling and consuming the resulting liquid.[20] In holistic
and traditional medicine, it is used as a carminative and as a digestive aid.[21][22]

Coriander has been documented as a traditional treatment for diabetes. A study on mice found coriander extract had
both insulin-releasing and insulin-like activity.[23]

Coriander seeds were found in a study on rats to have a significant hypolipidemic effect, resulting in lowering of
levels of total cholesterol and triglycerides, and increasing levels of high-density lipoprotein. This effect appeared to
be caused by increasing synthesis of bile by the liver and increasing the breakdown of cholesterol into other
compounds.[24]

Coriander can produce an allergic reaction in some people.[25][26]
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Corn starch
Corn starch, cornstarch, cornflour or maize starch is the starch of the corn (maize) grain obtained from the
endosperm of the corn kernel.

History
Thomas Kingsford is credited to have been the inventor of corn starch in the 1840s, while he was working as the
superintendent of a wheat starch factory in Jersey City, New Jersey. Until 1850, corn starch was used primarily for
starching laundry and industrial uses.[1]

Use
It is used as a thickening agent in soups and liquid-based foods, such as sauces, gravies and custard. It is sometimes
preferred over flour because it forms a translucent mixture, rather than an opaque one. As the starch is heated, the
molecular chains unravel, allowing them to collide with other starch chains to form a mesh, thickening the liquid
(Starch gelatinization). It is usually included as an anticaking agent in powdered sugar (10X or confectioner's sugar).
For this reason, recipes calling for powdered sugar often call for at least light cooking to remove the raw corn starch
taste. Baby powder often uses cornstarch.
When using corn starch, first mix it with cold water (or another liquid) until it forms a smooth paste, and then add it
to whatever is being thickened. If it is added directly into the cooking food it will form lumps that are then difficult
to mash out for a smooth mixture.[1] An easy way to make certain that all the lumps are gone from the corn
starch/water mixture is to put the two into a jar with a screw on lid and vigorously shake the sealed jar until the
lumps are gone. This also works with a flour/water mixture. This method also allows for better portion control when
slowly adding it to a soup, sauce, or gravy.
Corn starch, in certain scientific experiments, can be used as a Non-Newtonian fluid.
A common substitute is arrowroot, which replaces corn starch on a 1:1 ratio.[2]

Manufacture
The corn is steeped for 30 to 48 hours, which ferments it slightly. The germ is separated from the endosperm and
those two components are ground separately (still soaked). Next the starch is removed from each by washing. The
starch is separated from the corn steep liquor, the cereal germ, the fibers and the corn gluten mostly in hydrocyclones
and centrifuges, and then dried. (The residue from every stage is used in animal feed and to make corn oil or other
applications.) This process is called wet milling. Finally the starch may be modified for specific purposes.[3]

Names and varieties
• Called corn starch in the USA.
• Called cornflour in the United Kingdom, Ireland and Commonwealth countries, except in Canada, where it is also

known as corn starch. Not to be confused with cornmeal.
•• Called maize starch in Europe.
•• Often called maizena in the Netherlands, Belgium, France, Italy, Portugal, Norway, Denmark, Sweden,

Switzerland, Spain, South Africa, Latin America and Indonesia, after the brand.
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Cornmeal

Cornmeal

Cornmeal is a meal (coarse flour) ground from dried
maize or American corn. It is a common staple food,
and is ground to fine, medium, and coarse
consistencies, but not as fine as wheat flour.[1] In the
United States, very finely ground cornmeal is also
referred to as cornflour.[1] However, the word
cornflour denotes cornstarch in the United Kingdom.

Types

Steel ground yellow cornmeal, common mostly in the
United States, has the husk and germ of the maize
kernel almost completely removed. It is conserved
almost indefinitely if stored in an airtight container in a
cool, dry place.

Stone-ground cornmeal retains some of the hull and germ, lending a little more flavor and nutrition to recipes. It is
more perishable, but will store longer if refrigerated. However, it too can have a shelf life of many months if kept in
a reasonably cool place.

White cornmeal (mielie-meal) from white corn is more traditional in Africa. It is also popular in the Southern United
States for making cornbread.[2]

Blue cornmeal with a light blue or violet color, ground from whole blue corn, has a sweet flavor. The cornmeal is
dried corn kernels that have been ground into a fine or medium texture.

Blue corn has significant spiritual importance for Native Americans in the southwest. According to the Navajo
people, blue cornmeal is a traditional healing food that has strong ties to the Navajo culture.

http://everything2.com/title/Cornstarch
http://www.joyofbaking.com/IngredientSubstitution.html
http://www.starch.dk/isi/starch/tm18www-corn.htm
http://www.corn.org/
http://en.wikipedia.org/w/index.php?title=File%3ABreading.jpg
http://en.wikipedia.org/w/index.php?title=Flour
http://en.wikipedia.org/w/index.php?title=Maize
http://en.wikipedia.org/w/index.php?title=Staple_food
http://en.wikipedia.org/w/index.php?title=Cornstarch
http://en.wikipedia.org/w/index.php?title=United_States
http://en.wikipedia.org/w/index.php?title=Husk
http://en.wikipedia.org/w/index.php?title=Cereal_germ
http://en.wikipedia.org/w/index.php?title=Seed
http://en.wikipedia.org/w/index.php?title=Food_preservation
http://en.wikipedia.org/w/index.php?title=Flavor
http://en.wikipedia.org/w/index.php?title=Nutrition
http://en.wikipedia.org/w/index.php?title=Recipe
http://en.wikipedia.org/w/index.php?title=Refrigeration
http://en.wikipedia.org/w/index.php?title=Mielie-meal
http://en.wikipedia.org/w/index.php?title=Africa
http://en.wikipedia.org/w/index.php?title=Southern_United_States
http://en.wikipedia.org/w/index.php?title=Southern_United_States
http://en.wikipedia.org/w/index.php?title=Cornbread
http://en.wikipedia.org/w/index.php?title=Color
http://en.wikipedia.org/w/index.php?title=Blue_corn
http://en.wikipedia.org/w/index.php?title=Indigenous_peoples_of_the_Americas
http://en.wikipedia.org/w/index.php?title=Navajo_people
http://en.wikipedia.org/w/index.php?title=Navajo_people


Cornmeal 371

Grindstones inside Mingus Mill, in the Great Smoky Mountains of
North Carolina. Corn is placed in a hopper (top right) which slowly
feeds it into the grindstone (center). The grindstone grinds the corn

into cornmeal, and empties it into a bucket (lower left). The
grindstones are turned by the mill's water-powered turbine.

Regional usages

Africa

• Nshima or bwali - Zambia
• Nsima - Malawi
• Nomadi - Democratic Republic of the Congo
• Sadza - Zimbabwe
• Poudine maïs - Mauritius
• Sorr - Somalia
• Ugali - East Africa (sima and posho in Uganda)
• Mielie-meal or mealie pap - southern Africa

• Recipes that may use cornmeal as an additional ingredient are fufu (foufou) in Central and West Africa, and injera
in Ethiopia and Somalia, and lahoh in Eritrea.

Europe
• G'omi, tchvishtari, mchadi (Georgian: ღომი) - Georgia (g'omi is similar to polenta, tshvishtari - cheese

cornbread, mtchadi - cornbread)
• Kachamak (качамак) - Macedonia, Bulgaria and Serbia
• Mălai - Romania
• Farina di granturco - Italy (not the same as farina, which is made from wheat)
• Polenta - southern Europe, especially Italy
• Arapash or harapash - Albania (similar to the Romanian style but often combined with lamb organs, or/and feta

cheese
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South Asia
• Makki di roti - a traditional Punjabi bread often eaten with saag in India and Pakistan

East Asia

• Wo tou (窩 頭 nest head) - Shaped like a hollow cone, this cornbread looks like a bird's nest, for which it is
named. It is commonly eaten in northern China, and may contain dried jujubes and other flavoring agents.

• Tie Bing (貼 餅 sticking bread) - This product can either be fluffy like a mantou or more flatbread-like. It is
traditionally stuck around the outer rim of a large wok while meat or fish is being cooked. Generally, an
alkalizing agent such as baking soda is added to increase the nutrient value. It is also found in northern China.

• Corn congee (棒 子 麵 粥) - A porridge made from plain cornmeal, it is normally thinner than grits or polenta
and is often eaten with Chinese pickles.

Mesoamerica and South America
• Masa - nixtamalized corn used for making tortillas, arepas and tamales in Mexico, Central America, and South

America
• Fubá - Brazil
• Polenta - a typical dish in many South American countries, including Argentina, Brazil, Chile, Mexico, Paraguay,

Venezuela and Uruguay

Caribbean
• Cou-cou is part of the national dish of Barbados, "cou-cou and flying fish".
• Funchi is a cornmeal mush cooked and cooled into a stiff pudding, sometimes eaten with saltfish and/or

pepperpot, consumed on the island of Curaçao and part of the national dish of Antigua and Barbuda.

North America
• Made into bread, as in cornbread, spoonbread, jonnycakes, hushpuppies, or corn fritters
• As a porridge, such as cornmeal mush, which is often then sliced and grilled
• Cheese curl-type snack foods, such as Cheezies and Cheetos
• In corn chips such as Fritos, but not corn tortillas or tortilla chips, which are made from nixtamalized maize flour
• As breading for fried or baked foods, such as fried fish
• As a batter for a fried food, such as corndogs
• As a release agent to prevent breads and pizza from sticking to their pans when baking
•• As a breakfast cereal ingredient
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Couscous

Couscous garnished with vegetables and chickpeas

Nutrition facts

Serving size 1 cup (173 g)

Servings per container Information is per dry couscous as determined by Nutrient Data Laboratory, ARS, USDA.[1]

Amount per serving

Calories 176 Calories from fat 2

% Daily value*

Total fat 0.25 g 0%

   Saturated fat 0.05 g 0%

Trans fat 0 g

Cholesterol 0 mg 0%

Sodium 17 mg 1%

Potassium 79 mg 2%

Total carbohydrate 36 g 12%

   Dietary fiber 2 g 1%

   Sugars 0 g

Protein 6 g

Vitamin A 0%      Vitamin C 0%

Calcium 1%      Iron 2%

*Percent daily values are based on a 2,000‑calorie diet. Your daily values may be higher or lower depending on your calorie
needs.

Couscous (   /ˈkʊskʊs/ or /ˈkuːskuːs/) (Berber: Seksu) is a Berber pasta dish of semolina traditionally served with
a meat or vegetable stew spooned over it. Couscous is a staple food throughout Algeria, Morocco, Tunisia and west
of Libya.
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Etymology
The name is derived from Berber seksu[2] (meaning well rolled, well formed, rounded).[3]

Numerous different names and pronunciations for couscous exist around the world. Couscous is /ˈkʊskʊs/ or
/ˈkuːskuːs/ in the United Kingdom and only the latter in the United States. In Berber, it is known as Seksu or Kesksu
and in Arabic: كسكس pronounced Kuskus. It is known as Kesksu or Seksu in Morocco and Algeria]. Kuseksi in
Tunisia, Libya and Kuskusi Arabic: كسكسي in Egypt. Keskesu in Tuareg.[4]

History
One of the first written references is from an anonymous 13th-century Moroccan/Andalusian cookbook, Kitāb
al-tabǐkh fǐ al-Maghrib wa'l-Andalus (Arabic) "The cookbook of the Maghreb and Al-Andalus", with a recipe [5] for
couscous that was 'known all over the world'. To this day, couscous is known as 'the Moroccan national dish'.[6]

Couscous was known to the Nasrid royalty in Granada as well. And in the 13th century a Syrian historian from
Aleppo includes four references for couscous. These early mentions show that couscous spread rapidly, but generally
that couscous was common from Tripolitania to the west, while from Cyrenaica to the east the main cuisine was
Egyptian, with couscous as an occasional dish. Today, in Egypt and the Middle East, couscous is known, but in
Morocco, Algeria, Tunisia and Western Libya couscous is a staple. Couscous was taken from Syria to Turkey in the
16th century and is eaten in most of the southern provinces.
Couscous is a staple of Sicilian cuisine. In Rome Bartolomeo Scappi's culinary guide of 1570 describes a Moorish
dish, succussu; in Tuscany.[7]

One of the earliest references to couscous in Western Europe is in Brittany, in a letter dated 12 January 1699. But it
made an earlier appearance in Provence, where the traveler Jean Jacques Bouchard wrote of eating it in Toulon in
1630. Couscous was originally made from millet.[8] Historians have different opinions as to when wheat began to
replace the use of millet. The conversion seems to have occurred sometime in the 20th century, although many
regions continue to use the traditional millet. Couscous seems to have a North African origin. Archaeological
evidence dating back to the 10th century, consisting of kitchen utensils needed to prepare this dish, has been found in
this part of the world.
In some regions couscous is made from coarsely ground barley or pearl millet. In Brazil, the traditional couscous is
made from cornmeal.[9]

Preparation

Couscous with vegetables

The semolina is sprinkled with water and rolled
with the hands to form small pellets, sprinkled
with dry flour to keep them separate, and then
sieved. Any pellets which are too small to be
finished granules of couscous and fall through
the sieve will be again rolled and sprinkled with
dry semolina and rolled into pellets. This process
continues until all the semolina has been formed
into tiny granules of couscous. This process is
very labour-intensive. In the traditional method
of preparing couscous, groups of women would
come together and make large batches over
several days.[4] These would then be dried in the
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sun and used for several months. Couscous was traditionally made from the hard part of the durum, the part of the
grain that resisted the grinding of the relatively primitive millstone. In modern times, couscous production is largely
mechanized, and the product is sold in markets around the world.
In the Sahelian countries of West Africa, such as Mali and Senegal, pearl millet is pounded or milled to the size and
consistency necessary for the couscous.[10]

A couscoussier, a traditional steamer for
couscous.

Properly cooked couscous is light and fluffy, not gummy or gritty.
Traditionally, North Africans use a food steamer (called a كسكس kiskas in
Arabic or a couscoussière in French). The base is a tall metal pot shaped
rather like an oil jar in which the meat and vegetables are cooked as a stew.
On top of the base, a steamer sits where the couscous is cooked, absorbing the
flavours from the stew. The lid to the steamer has holes around its edge so
steam can escape. It is also possible to use a pot with a steamer insert. If the
holes are too big the steamer can be lined with damp cheesecloth. There is
little archaeological evidence of early diets including couscous, possibly
because the original couscoussière was probably made from organic materials
which could not survive extended exposure to the elements.

Instant couscous

The couscous that is sold in most Western supermarkets has been pre-steamed and dried, the package directions
usually instruct to add 1.5 measures of boiling water or stock and butter to each measure of couscous and to cover
tightly for 5 minutes. The couscous swells and within a few minutes it is ready to fluff with a fork and serve.
Pre-steamed couscous takes less time to prepare than regular couscous, most dried pasta, or dried grains (such as
rice).

Local variations

Couscous with raisin and onion topping

In Morocco, Algeria, and Tunisia, couscous is generally served with
vegetables (carrots, potatoes, turnips, etc.) cooked in a spicy or mild
broth or stew, and some meat (generally, chicken, lamb or mutton).

In Morocco and Algeria it is also served, sometimes at the end of a
meal or just by itself, as a delicacy called "seffa". The couscous is
usually steamed several times until it is very fluffy and pale in color. It
is then sprinkled with almonds, cinnamon and sugar. Traditionally, this
dessert will be served with milk perfumed with orange flower water, or
it can be served plain with buttermilk in a bowl as a cold light soup for
supper.

In Libya, it is mostly served with meat, specifically beef, lamb, or camel, in Tripoli and the western parts of Libya,
but not during official ceremonies or weddings. Another way to eat couscous is as a dessert; it is prepared with dates,
sesame, and pure honey, and locally referred to as "maghrood".

In Tunisia, it is made mostly spicy with harissa sauce, it is served with almost everything, including lamb, beef,
camel, and poultry. Fish couscous is Tunisian specialty, it can be also made with octopus in hot red spicy sauce.
Couscous in Tunisia is served on every occasion; it is also served sweetened as dessert called masfouf, mostly during
Ramadan.
In Egypt, couscous is eaten more as a dessert. It is prepared with butter, sugar, cinnamon, raisins, nuts and topped
with cream.
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Couscous is also very popular in France, where it is now considered a traditional dish, and has also become popular
in Spain, Portugal, Italy, and Greece. Indeed, many polls have indicated that it is often a favorite dish.[11] Although
introduced in France by the pieds noirs (people of European descent who used to live in Algeria), many couscous
restaurants are now owned by people originating from Algeria. In France, Spain, Italy, and Portugal, the word
"couscous" (cuscús in Spanish, Portuguese, and Italian) usually refers to couscous together with the stew. Packaged
sets containing a box of quick-preparation couscous and a can of vegetables and, generally, meat are sold in French,
Spanish, Italian, and Portuguese grocery stores and supermarkets. In France, it is generally served with harissa sauce,
and in Italy, it can be served with marinara sauce.
In North America, Australia, and the United Kingdom, couscous is available most commonly as either plain or
pre-flavoured, quick preparation boxes. In the United States, it is widely available, but largely confined to the ethnic
or health-food section of larger grocery stores.
There are recipes from Brazil and other Latin American countries that use boiled couscous molded into a timbale
with other ingredients. In Northeastern Brazil and among the diaspora of its population in other Brazilian regions,
cuzcuz (Portuguese pronunciation: [kusˈkus] locally, kuʃˈkujʃ in Rio de Janeiro, kujsˈkujs in São Paulo), a steamed cake of
couscous and corn flour (a mixture called fubá, pronounced Portuguese pronunciation: [fuˈba], said to be of African origin
from the slave trade), is a popular meal, served in many forms: With sugar and milk, with varied meats, with cheese
and eggs, and so on. In Mexico, there are two dishes called the couscous taco (taco de cuscús) and couscous burrito
(burrito de cuscús), which consists of the addition of couscous to a traditional taco or burrito respectively, similar in
fashion to a Moroccan pita.

Nutrition
Couscous is among the healthiest grain-based products. It has a glycemic load per gram 25% below that of pasta. It
has a superior vitamin profile to pasta, containing twice as much riboflavin, niacin, vitamin B6, and folate, and
containing four times as much thiamine and pantothenic acid.[12][13][14]

In terms of protein, couscous has 3.6 g for every 100 calories, equivalent to pasta, and well above the 2.6 g for every
100 calories of white rice. Furthermore, couscous contains a 1% fat-to-calorie ratio, compared to 3% for white rice,
5% for pasta, and 11.3% for rice pilaf.[15]

Similar products
• Attiéké, a variety of couscous that is a staple food in Côte d'Ivoire and is also known to surrounding areas of

West Africa, made from grated cassava.
• Wassa wassa, is another variety of couscous made in northern Togo made from yams.
• Berkoukesh are pasta bullets made by the same process, but are larger than the grains of couscous.
• Fregula, a pasta from Sardinia, consists of pellets that are larger than couscous and toasted.
• Kouskousaki (Κουσκουσάκι in Greek or Kuskus in Turkish), a pasta from Greece and Turkey, that is boiled and

served with cheese and walnuts.
• In Brazilian cuisine, the "cuscuz marroquino" is a version, usually eaten cold, of the "couscous". Brazilian cuscuz

is usually made out of corn meal, rather than semolina wheat. Another festive moulded couscous dish, containing
chicken, vegetables, spices, steamed in a mould and decorated with orange slices is called "Cuscuz de Galinha".

• In Lebanese cuisine and Palestinian cuisine, a similar but larger product is known as maftoul or moghrabieh.
• "Israeli couscous" (in Hebrew פתיתים 'flakes' ), also called "ptitim", is a larger, baked wheat product similar to the

Italian orzo.[16]
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Crushed red pepper

Crushed red pepper

Crushed red pepper is made from hot dried red
peppers and is not made of one type of chili, but
from various combinations of ancho, bell,
cayenne and other dried red peppers.[1]. Crushed
red pepper shakers have become as standard as
salt and pepper on tables at Italian restaurants
and especially pizza parlors in the United States.
Often there is a high ratio of seeds, which
intensifies the heat of this flavorful condiment.[2]

Crushed red pepper is used in pickling,
chowders, spaghetti sauce, pizza sauce, soups
and sausage. As chilis have become more
popular, the varieties of peppers used to make
crushed red pepper has also changed.[1]

References
[1] "Herbs & Spices: Chiles, Crushed Red Pepper" (http:/ / www. savoryspiceshop. com/ spices/ chilflks. html). . Retrieved 20 November 2010.
[2] "Red Pepper" (http:/ / www. gourmetsleuth. com/ equivalents_substitutions. asp?index=R& tid=2292). . Retrieved 20 November 2010.

Cumin

Cumin

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
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(unranked): Asterids
Order: Apiales
Family: Apiaceae
Genus: Cuminum

Species: C. cyminum

Binomial name

Cuminum cyminum
L.[1]

Cumin (   /ˈkjuːmɪn/ or UK /ˈkʌmɪn/, US /ˈkuːmɪn/; sometimes spelled cummin; Cuminum cyminum) is a
flowering plant in the family Apiaceae, native from the east Mediterranean to India. Its seeds (each one contained
within a fruit, which is dried) are used in the cuisines of many different cultures, in both whole and ground form.

Etymology
The English "cumin" derives from the Old English cymen (or Old French cumin), from Latin cuminum,[2] which is
the latinisation of the Greek κύμινον (kuminon),[3] cognate with Hebrew כמון (kammon) and Arabic كمون

(kammun).[4] Forms of this word are attested in several ancient Semitic languages, including kamūnu in Akkadian.[5]

The ultimate source is the Sumerian word gamun.[6] The earliest attested form of the word κύμινον (kuminon) is the
Mycenaean Greek ku-mi-no, written in Linear B syllabic script.[7]

Description
Cumin is the dried seed of the herb Cuminum cyminum, a member of the parsley family. The cumin plant grows to
30–50 cm (unknown operator: u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown
operator: u'strong') tall and is harvested by hand. It is an herbaceous annual plant, with a slender branched stem
20–30 cm tall. The leaves are 5–10 cm long, pinnate or bipinnate, thread-like leaflets. The flowers are small, white
or pink, and borne in umbels. The fruit is a lateral fusiform or ovoid achene 4–5 mm long, containing a single seed.
Cumin seeds resemble caraway seeds, being oblong in shape, longitudinally ridged, and yellow-brown in color, like
other members of the Umbelliferae family such as caraway, parsley and dill.

History

Cumin Seeds

Cumin has been in use since ancient times. Seeds excavated at the
Syrian site Tell ed-Der have been dated to the second millennium BC.
They have also been reported from several New Kingdom levels of
ancient Egyptian archaeological sites.[8]

Originally cultivated in Iran and Mediterranean region, cumin is
mentioned in the Bible in both the Old Testament (Isaiah 28:27) and
the New Testament (Matthew 23:23). It was also known in ancient
Greece and Rome. The Greeks kept cumin at the dining table in its
own container (much as pepper is frequently kept today), and this
practice continues in Morocco. Cumin fell out of favour in Europe,
except in Spain and Malta, during the Middle Ages. It was introduced to the Americas by Spanish and Portuguese
colonists. There are several different types of cumin but the most famous ones are black and green cumin which are
both used in Persian cuisine.
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It has since returned to favour in parts of Europe. Today, it is mostly grown in Iran, Uzbekistan, Tajikistan, Turkey,
Morocco, Egypt, India, Syria, Mexico, Chile, and China. The plant occurs as a rare casual in the British Isles, mainly
in southern England, but the frequency of its occurrence has declined greatly. According to the Botanical Society of
the British Isles' most recent Atlas, there has been only one confirmed record since 2000.

Cultivation

Cuminum cyminum Linn.

Cultivation of cumin requires a long, hot summer of 3–4
months, with daytime temperatures around 30 °C
(unknown operator: u'strong' °F); it is drought-tolerant,
and is mostly grown in Mediterranean climates. It is grown
from seed, sown in spring, and needs fertile, well-drained
soil.

Uses

Cumin is the second most popular spice in the world after
black pepper.[9] Cumin seeds are used as a spice for their
distinctive aroma, popular in Nepalese, Indian, Pakistani,
North African, Middle Eastern, Sri Lankan, Cuban,
northern Mexican cuisines, central Asian Uzbek cuisine,
and the western Chinese cuisines of Sichuan and Xinjiang.
Cumin can be found in some Dutch cheeses, such as
Leyden cheese, and in some traditional breads from France.
It is commonly used in traditional Brazilian cuisine. Cumin
can be an ingredient in chili powder (often Texan or
Mexican-style), and is found in achiote blends, adobos,
sofrito, garam masala, curry powder, and bahaarat.

Cumin can be used ground or as whole seeds. Cumin was
also used heavily in ancient Roman cuisine. It helps to add
an earthy and warming feeling to cooking, making it a staple in certain stews and soups, as well as curries and chili.

Nutritional value

Cumin seeds

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1567 kJ (unknown operator: u'strong' kcal)

Carbohydrates 44.24 g

- Sugars 2.25 g

- Dietary fiber 10.5 g

Fat 22.27 g

- saturated 1.535 g

Protein 17.81 g

Water 8.06 g
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Vitamin A equiv. 64 μg (8%)

Riboflavin (vit. B2) 0.327 mg (27%)

Niacin (vit. B3) 4.579 mg (31%)

Vitamin B6 0.435 mg (33%)

Folate (vit. B9) 10 μg (3%)

Vitamin B12 0 μg (0%)

Vitamin C 7.7 mg (9%)

Vitamin E 3.33 mg (22%)

Vitamin K 5.4 μg (5%)

Calcium 931 mg (93%)

Iron 66.36 mg (510%)

Magnesium 366 mg (103%)

Phosphorus 499 mg (71%)

Potassium 1788 mg (38%)

Sodium 168 mg (11%)

Zinc 4.8 mg (51%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Although cumin seeds contain a relatively large percentage of iron, extremely large quantities of cumin would need
to be consumed for it to serve as a significant dietary source (see nutrition data).
1tbsp of cumin spices contains the following nutritional information according to the USDA:[10]

•• Calories: 22
•• Fat(g): 1.34
•• Carbohydrates(g): 2.63
•• Fibers(g): 0.6
•• Protein: 0.25

Confusion with other spices

Black Cumin seeds

Cumin is sometimes confused with caraway (Carum carvi), another
umbelliferous spice. Cumin is however hotter to the taste, lighter in
color, and larger. Many European languages do not distinguish clearly
between the two though. Many Slavic and Finno-Ugric languages
referring to cumin as "Roman caraway". Examples include Czech:
kmín – caraway, římský kmín -cumin; Polish: kminek – caraway, kmin
rzymski – cumin; Hungarian: kömény – caraway, római kömény –
cumin. Finnish: kumina – caraway, roomankumina – cumin, although
sometimes also called juustokumina, cheese caraway. In Swedish and
Norwegian, caraway is called kummin while cumin is spiskummin,

from the word spise, to eat, while in German, Kümmel stands for caraway and Kreuzkümmel denotes cumin. In
Icelandic, caraway is kúmen, while cumin is kúmín. In Romanian, chimen is caraway, while chimion is cumin.

The distantly related Bunium persicum and the unrelated Nigella sativa are both sometimes called black cumin (q.v.).
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Aroma profile
Cumin's distinctive flavour and strong, warm aroma are due to its essential oil content. Its main constituent and
important aroma compound is cuminaldehyde (4-isopropylbenzaldehyde). Other important aroma compounds of
toasted cumin are the substituted pyrazines, 2-ethoxy-3-isopropylpyrazine, 2-methoxy-3-sec-butylpyrazine, and
2-methoxy-3-methylpyrazine. Other components include beta-Pinene and Gamma-terpinene.[11][12][13]
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Curry

A variety of vegetable curries from India.

Butter Chicken served in an Indian restaurant.

Red roast duck curry (hot and spicy) from
Thailand.

Curry (   /ˈkʌri/) (plural, Curries) is a generic term primarily
employed in Western culture to denote a wide variety of dishes
originating in Indian, Pakistani, Bangladeshi, Sri Lankan, Thai or other
Southeast Asian cuisines. Their common feature is the incorporation of
more or less complex combinations of spices and herbs, usually (but
not invariably) including fresh or dried hot capsicum peppers,
commonly called "chili" or "cayenne" peppers.

In the original traditional cuisines, the precise selection of spices for
each dish is a matter of national or regional cultural tradition, religious
practice, and, to some extent, family preference. Such dishes are called
by specific names that refer to their ingredients, spicing, and cooking
methods.[1]

Traditionally, spices are used both whole and ground; cooked or raw;
and they may be added at different times during the cooking process to
produce different results.
So-called "curry powder," denoting a commercially prepared mixture
of spices, is largely a Western notion, dating to the 18th century. Such
mixtures are commonly thought to have first been been prepared by
Indian merchants for sale to members of the British Colonial
government and army returning to England.

Dishes called "curry" may contain meat, poultry, fish, or shellfish,
either alone or in combination with vegetables. They may also be
entirely vegetarian, especially among those for whom there are
religious proscriptions against eating meat or seafood.
Curries may be either "wet" or "dry." Wet curries contain significant
amounts of sauce or gravy based on yoghurt, coconut milk, legume
purée (dal) , or stock. Dry curries are cooked with very little liquid
which is allowed to evaporate, leaving the other ingredients coated
with the spice mixture.

Etymology

The origins of the English word "curry" are unclear. Many etymologists believe it was adopted and anglicised from
the Tamil word kari (கறி) meaning 'sauce',[2] which is usually understood to mean vegetables and/or meat cooked
with spices with or without a gravy.[3]According to this theory, kari was first encountered in the mid-17th century by
members of the East India Company trading with Tamil merchants along the Coromandel Coast of southeast India,[4]

particularly at Fort St. George (later called Madras and re-named Chennai in 1996). Here, they became familiar with
"a spice blend used for making kari dishes ... called kari podi (powder) or curry powder."[4]
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Rice and Chenopodium album leaf curry with
onions and potatoes; a vegetarian curry dish.

It is possible that the word "curry" pre-dates direct English contact
with India. This is suggested by the title of a cookery book compiled
around 1390 at the court of King Richard II , The Forme of Cury.
"Cury" is thought to derive from the French cuire, "to cook."

Origins and dissemination

Dishes of highly spiced meat are thought to have originated in
pre-historic times among the inhabitants of the Indus Valley (now in
the Pakistani province of Sindh). Archaeological evidence dating to
2600 BCE from Mohenjo-daro suggests the use of mortar and pestle to
pound spices including mustard, fennel, cumin, and tamarind pods with
which they flavored food.[5] Such dishes are also recorded during the Vedic Period of Indian history, roughly 1700 to
500 BCE.

Spiced dishes in the Indian style were apparently carried eastward to Burma, Thailand, and China by Buddhist
monks in the 7th century CE, and carried southwards to Indonesia, The Philippines, and elsewhere by coastal traders
at about the same time.
The establishment of the Mughal Empire, beginning in the early 16th century, transformed much of older Indian
cuisine, especially in the north. The Mughals brought Persian ingredients and cooking methods as well as Islamic
food practices.
Another important influence was the establishment of the Portuguese trading center in Goa in 1510, resulting in the
first introduction of the "chili" pepper to India. (It had been discovered by Christopher Columbus on his first voyage
to the New World in 1492.)
From the mid-18th century, curry has been increasingly popular in England.
During the 19th century, curry was also carried to the Caribbean by Indian indentured workers in the British sugar
industry.
Since the mid-20th century, curries of many national styles have become popular far from their origins, and
increasingly become part of international fusion cuisine.

Curries of the Indian Subcontinent
From the culinary point of view, it is useful to consider the Indian subcontinent to be the entire historical region
encompassed prior to Independence and the Partition of India in August, 1947; that is, the modern countries of India,
Pakistan, Bangladesh, and Sri Lanka. It is usual to distinguish broadly between "northern" and "southern" styles of
Indian cuisine, recognizing that within those categories are innumerable sub-styles and variations.[6] The distinction
is commonly made with reference to the staple starch: wheat in the form of unleavened breads in the north; rice in
the south.[6]
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Curries of North India
North Indian cuisine includes Mughlai cuisine, the cuisine of Kashmir, Awadhi cuisine, the cuisine of Uttar Pradesh
and Bhojpuri cuisine.

Curries of Kashmir

Kashmiri Rogan josh.

Kashmiri cuisine is noteworthy for the co-existence and interaction of
two strong traditions: the (older) Hindu Pandit (Kashmiri Brahmin) and
the Kashmiri Muslim.[7] Although Kashmir is in the north, rice is the
staple starch owing to a conducive climate; Kashmir is also famous for
a wide variety of wheat breads unique to the region. Meat plays a
central role in Kashmiri cuisine, in sharp contrast to much of the rest of
the Indian subcontinent. Moreover, Kashmiri Pandits are
non-vegetarians (uniquely so among Brahmin Hindus of India). The
favored meats are lamb and goat; neither beef nor pork is cooked in
Kashmir out of mutual respect for Hindu and Muslim religious beliefs.

There are some traditional differences between the two cuisines. Pandits (like other Brahmins) do not eat onions,
garlic, leeks, or the Kashmiri onion called praan. Instead, they rely on the resin called asafoetida (hing) to impart a
mild onion flavor. Muslims, on the other hand, freely use members of the allium family in their cooking. Thus,
though a curry may have the same name in both traditions, it will be prepared in different ways.
Central to Kashmiri social life is the feast known as Wazwan, a formal ritualized meal with as many as 36 individual
courses prescribed by tradition. At least half of them will contain meat.[8]

In the West, the best-known of these dishes is Rogan josh, a wet curry of lamb with a brilliant red gravy whose color
is derived from a combination of Kashmiri chillis (kashmiri mirchi) and an extract derived from the red flowers of
the cockscomb plant (mawal).[9] Goshtaba, (large lamb meatballs cooked in yoghurt gravy) is another curry dish
from the Wazwan tradition occasionally found in Western restaurants.[10]

Curries of Gujarat

Owing to the influence of Jainism, the cuisine of Gujarat has been largely vegetarian since at least the 12th century
CE. Today, nearly two-thirds of its inhabitants consume a strictly vegetarian diet.[11] The typical Gujarati meal is
served on a thali containing roti (unleavened bread made from whole-wheat flour), dal (prepared from dried
legumes), chaval (rice), and shaak, (also known as sabzi) which is a type of "dry" vegetable dish.
Although "wet curries" play a smaller role in Gujarat than elsewhere, there are a number of vegetarian examples with
gravies based on buttermilk or coconut milk. The main ingredient may variously be brinjal (eggplant), potatoes, fresh
corn kernels, okra, tomatoes, etc. In addition, there are several common kofta ("meatball") dishes which, of course,
substitute vegetables for meat.[12] Undhiyu, a Gujarati specialty, is a spicy "wet" mixed-vegetable "casserole"
cooked in an earthenware pot, often eaten during the winter months.
Generally speaking, Gujarati dishes are little known to Westerners.
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Curries of Punjab

Curried rajmah with rice.

Punjabi curries are mainly based upon masalas. which is either a blend
of dried (and usually dry roasted) spices, or a paste made from a
combination of spices and a base of garlic, ginger, onions and
tomatoes. A popular cooking fat is pure desi ghee, and some dishes are
often enriched with liberal amounts of butter and cream. There are
certain dishes that are exclusive to Punjab, such as Maha Di Dal and
Saron Da Saag (Sarson Ka Saag).

Curries of South India

Curries of Andhra Pradesh

Andhra cuisine is spicy and has a unique flavour, although there are regional variations in Andhra Pradesh cuisine.
Telangana in the west of Andhra Pradesh has dishes like Ambali, jonna rotte/jowar bread, sajja rotte/bread from sajja
grains, and hyderabadi biryani. In this region, the curry is flavored with spices like clove, cinnamon, nutmeg, anise,
and bay leaf. The coastal Andhra Pradesh has more variety in their cuisine with a large variety of curries made from
vegetables and a few curries made from meat. In this region, the curry is flavored with coriander powder, cumin
seeds/powder, black pepper powder, red hot chili peppers/powder, asafoetida, ghee, fenugreek seeds, curry leaves
and turmeric. It can be customized to use the local spices. The curries are mainly eaten with rice.

Curries of Goa

Curries known as vindaloo have become well known in Great Britain, America, and elsewhere, where the name is
usually used simply to indicate a fiery dish of lamb or chicken frequently including potatoes. Such dishes are far
from the Goan originals.
The name "vindaloo" derives from the Portuguese vinha d'alhos, or "vinegar" and "garlic," the two definitive flavor
ingredients. The dish was originally made with pork, not taboo to the Christian Portuguese. The inclusion of potatoes
was a later Indian addition, thought to be the result of confusion with the Hindi word for potato, aloo (आलू).

Curries of Karnataka

Curry-based dishes from Karnataka, India.

The curries of Karnataka are typically vegetarian and with meat and
fish around mostly coastal areas. They use a wide variety of vegetables
and spices and coconut and jaggery are common tastes. There are dry
and sauce based curries. Some typical sauce based dishes include
Saaru, Gojju, Thovve, Huli, Majjige Huli; which is similar to the
"kadi" made in the north, Sagu or Kootu, which is eaten mixed with
hot rice.

Curries of Kerala

Malayali curries of Kerala typically contain shredded coconut paste or
coconut milk, curry leaves, and various spices. Mustard seeds are used
in almost every dish, along with onions, curry leaves, sliced red chilies
fried in hot oil. Most of the non-vegetarian dishes are heavily spiced.
Kerala is known for its traditional Sadya, a vegetarian meal served with boiled rice and a host of side-dishes, such as

Parippu (Green gram), Papadum, some ghee, Sambar, Rasam, Aviyal, Kaalan, Kichadi, pachadi, Injipuli, Koottukari, 
pickles (mango, lime), Thoran, one to four types of Payasam, Boli, Olan, Pulissery, moru (buttermilk), Upperi,
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Banana chips, etc. The sadya is customarily served on a banana leaf.

Curries of Tamil Nadu

Tamil cuisine's distinctive flavour and aroma is achieved by a blend and combination of spices including curry
leaves, tamarind, coriander, ginger, garlic, chili, pepper, poppy seeds, mustard seeds, cinnamon, cloves, cardamom,
cumin, fennel or anise seeds, fenugreek seeds, nutmeg, coconut, turmeric root or powder, and rosewater. Lentils,
vegetables and dairy products are essential accompaniments and are often served with rice. Traditionally vegetarian
foods dominate the menu with a range of non-vegetarian dishes including freshwater fish and seafood cooked with
traditional Tamil spices and seasoning. This holds good for all the four south Indian states.

Bengali, Bangladeshi and Oriya cuisines

Beef curry served with roasted onion in Dhaka,
Bangladesh

Bengali cuisine includes a plethora of curries. Seafood and fresh fish
are a great favourite with Bengalis, and a large number of curries have
been devised to accompany them. Mustard seeds and mustard oil are
added to many recipes, as are poppy seeds.

The Oriya people have similar eating habits and also prepare these
types of curries.

Maharashtrian cuisine

The curries of Maharashtra vary from mildly spicy to very spicy and
include vegetarian, mutton, chicken and fish. Coastal Maharashtrian -
Konkani - curries use coconut extensively along with spices. In
western Maharashtra, curries are very spicy and groundnut powder is often added to it. Vidarbha's cuisine is usually
spicier than that of the coastal and southern regions. The ingredients commonly used are besan, or chickpea flour,
and groundnut powder. As a result of the long Islamic Moghul rule in the region, the cuisine of Aurangabad has been
highly influenced by the North Indian method of cooking. Khandeshi food is very very spicy and most famous dish
is Shev Bhaji, wange (Brinjal) che bharit and many more like Udidachi dal, Bharleli wangi (Brinjal), none other than
Thecha (Mix of Garlic, Green chilies) bhakari and spicy mutton. Most of the people are farmers so their traditional
food is very simple.

Pakistani cuisine

Curry chicken from Pakistan

A favourite Pakistani curry is Karahi, which is either mutton or
chicken cooked in a cooking utensil called karahi, which is similar in
shape to a wok. Lahori Karahi incorporates garlic, ginger, fresh
chillies, tomatoes and select spices. Peshawari karahi is a simple dish
made with just meat, salt, tomatoes and coriander.
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Sindhi cuisine

A "Kaleji" meat curry cooked in Pakistani style

Sindhi cuisine refers to the cuisine of the Sindhi people. The daily food
in most Sindhi households consists of wheat-based flat-bread (phulka)
and rice accompanied by two dishes, one gravy and one dry.

Curries of Sri Lanka

In Sri Lankan cuisine, rice, which is usually consumed daily, can be
found at any special occasion; whilst spicy curries are favourite dishes
for dinner and lunch. 'Rice and curry' refers to a range of Sri Lankan
dishes.

Other South Asian cuisine

Afghan and Pashtun cuisine
The cuisine of the Pashtun people in northwestern Pakistan is somewhat similar to the cuisine of neighbouring
Afghanistan, which is largely based upon cereals like wheat, maize, barley and rice except with the addition of large
South Asian influence. Accompanying these staples are dairy products (yoghurt, whey), various nuts, native
vegetables, and fresh and dried fruits.

Northeast Indian and Nepalese cuisines
The curries of Northeast India are very different from those of other parts of India. This area's cuisine has been
influenced by its neighbours, namely Burma and Tibet. Well known Indian spices are used less. Yak is a popular
meat in this region of India.
Dahl baht, rice and lentil soup, is a staple dish of Nepal. Newa cuisine is a type of cuisine developed over centuries
by the Newars of Nepal.

Other Asian cuisines

Curries of China

Chinese curries (咖 哩, gā lǐ) typically consist of chicken, beef, fish, lamb, or other meats, green peppers, onions,
large chunks of potatoes, and a variety of other ingredients and spices in a mildly spicy yellow curry sauce, and
topped over steamed rice. White pepper, soy sauce, hot sauce, and/or hot chili oil may be applied to the sauce to
enhance the flavor of the curry.
The most common Chinese variety of curry sauce is usually sold in powder form. It seems to have descended from a
Singaporean and Malaysian variety, countries which also introduced the Satay sauce to the Chinese. The ethnic
Cantonese (dominant in Kuala Lumpur), this yellow, Chinese-Malaysian variety was naturally introduced to China
by the Cantonese, and features typically in Hong Kong cuisine. (Interestingly, the Malay Satay seems to have been
introduced to China with wider success by the ethnic Teochew, who make up the second largest group of Chinese of
Singapore and are the dominant group in Thailand.)
There are many different varieties of Chinese curry, depending on each restaurant. Unlike other Asian curries, which
usually have a thicker consistency, Chinese curry is often watery. "Galimian," (from Malaysian "curry mee" or
"curry noodles,") is also a popular Chinese curry dish.
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Curries of Japan

Japanese style Karē-Raisu (Curry rice)

Karē-Pan (Curry bread)

Japanese curry (カ レ ー karē) is one of the most popular dishes in
Japan, where people eat it an average of 125 times a year.[13] It is
usually eaten as karē raisu — curry, rice and often pickled vegetables,
served on the same plate and eaten with a spoon, a common lunchtime
canteen dish. It is less spicy and seasoned than Indian and Southeast
Asian curries, being more of thick Japanese stew than a curry.

Curry was introduced to Japan by the British in the Meiji era, after
Japan ended its policy of national self-isolation (Sakoku), and curry in
Japan was categorized as a Western dish. Its spread across the country
is commonly attributed to its use in the Japanese Army and Navy
which adopted it extensively as convenient field and naval canteen
cooking, allowing even conscripts from the remotest countryside to
experience the dish. The Japan Maritime Self-Defense Force
traditionally have curry every Friday for lunch and many ships have
their own unique recipes.

The standard Japanese curry contains onions, carrots, potatoes, and
sometimes celery, and a meat that is cooked in a large pot. Sometimes
grated apples or honey are added for additional sweetness and other
vegetables are sometimes used instead. For the meat, pork, beef and
chicken are the most popular, in order of decreasing popularity. In
northern and eastern Japan including Tokyo, pork is the most popular meat for curry. Beef is more common in
western Japan, including Osaka, and in Okinawa chicken is favoured.[14] Curry seasoning is commonly sold in the
form of a condensed brick which dissolves in the mixture of meat and vegetables.

Sometimes the curry-rice is topped with breaded pork cutlet (tonkatsu); this is called Katsu-karē ("cutlet curry").
Korokke (potato croquettes) are also a common topping.
Apart from with rice, karē udon (thick noodles in curry flavoured soup) and karē-pan ("curry bread" — deep fried
battered bread with curry in the middle) are also popular.
Curry was introduced to Korea by the Japanese during their occupation in the early 20th century, and is hence nearly
identical to the Japanese version. The common ingredients are rice, curry sauce, vegetables, kimchi, smoked pork,
and wasabi.

Southeast Asian cuisines
Southeast Asia, including countries like Cambodia, Laos, Thailand and also some Southeast Asian minority groups,
have their own versions of curry. Note that these countries have had many influences from Indian culture and
cuisine, owing to South Asian travellers centuries before.

Burmese cuisine

Burmese cuisine has a very different basis and understanding of curries. The principle ingredient of almost all
Burmese curries are fresh onion (which provides the gravy and main body of the curry), Indian spices and red
chillies. Usually, meat and fish are the main ingredients for popular curries.
Burmese curries can be generalised into two types - the hot spicy dishes which exhibit north Indian or Pakistani
influence, and the milder 'sweet' curries. Burmese curries almost overwhelmingly lack coconut milk, thus setting
them apart from most southeast Asian curries.
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Regular ingredients include fresh onion, garlic and chili paste. Spices regularly used are garam masala, dried chili
powder, cumin powder, tumeric and ngapi, a fermented paste made from either fish or prawns. Burmese curries are
quite oily, as the extra oil aided in helping the food last longer. A spaghetti equivalent called Nan gyi thohk exists, in
which wheat or rice noodles are eaten with thick chicken curry.

Indonesian cuisine

Rendang with rice.

In Indonesia, kari or kare, gulai, and opor are dishes based on curry.
They are often highly localised and reflect the meat and vegetables
available. They can therefore employ a variety of meats (chicken, beef,
water buffalo and goat as in the flavoursome "gulai kambing"), seafood
(prawn, crab, mussel, clam, squid, etc.), fish (tuna, mackerel, carp,
pangasius, catfish), or vegetables (young jackfruit, common beans,
cassava leaf) dishes in a spiced sauce. They use local ingredients such
as chili peppers, kaffir lime leaves, lemongrass, galangal, Indonesian
bay leaves (salam leaf), candlenuts, turmeric, turmeric leaves, asam
gelugur and asam kandis (sour mangosteens similar to tamarind),
shrimp paste (terasi), cumin, coriander seed and coconut milk. One
popular curry-like dish is rendang from West Sumatran cuisine.
Authentic rendang uses water buffalo slow-cooked in thick coconut
milk for a number of hours to tenderise, caramelize and give succulent
flavour penetrate into the meat. In Aceh, curries use daun salam koja or daun kari (translated as "curry leaves"). Opor
Ayam is another variation of curry, which tastes very similar to that of gulai. Opor usually whitish in color and does
not use cinnamon nor turmeric, while gulai does. Opor is also known to be part of a family meal around Lebaran,
while gulai can be commonly found in Padang restaurants.

Malaysian cuisine

Being at the crossroads of ancient trade routes has left a mark on the Malaysian cuisine. While the curry may have
initially found its way to Malaysian shores via the Indian population, it has since become a staple among the Malays
and Chinese too. Malaysian curries differ from state to state, even within similar ethnic groupings, as they are
influenced by the many factors, be it cultural, religious, agricultural or economical.
Malaysian curries typically use curry powders rich in turmeric, coconut milk, shallots, ginger, belacan (shrimp
paste), chili peppers, and garlic. Tamarind is also often used. Rendang is another form of curry consumed in
Malaysia, Singapore, and Indonesia; although it is drier and contains mostly meat and more coconut milk than a
conventional Malaysian curry. Rendang was mentioned in Malay literature Hikayat Amir Hamzah[15] (1550-an)[16]

is popular among Indonesians, Singaporeans and Malaysians. All sorts of things are curried in Malaysia, including
mutton, chicken, shrimp, cuttlefish, fish, aubergines, eggs, and vegetables.
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Philippine cuisine

In the Philippines, mostly a linear range of curry recipes could be seen. A typical curry dish would be usually of
either pork or chicken as the meat while cooked at a similar manner as to other local dishes such as adobo, kaldereta,
and mechado, patis (fish sauce), with potatoes, bay leaf, coconut milk, and sometimes lemongrass and carrots to
complement.

Curries of Thailand

In Thai cuisine, curries are meat, fish and/or vegetable dishes in a sauce based on a paste made from of chilies,
spices and herbs. They use local ingredients such as chili peppers, kaffir lime leaves, lemon grass, galangal and, in
central and southern Thai cuisine, also coconut milk. Northern and northeastern Thai curries generally do not contain
coconut milk. Due to the use of fresh herbs, spices, and other fresh ingredients, Thai curries tend to be more aromatic
than Indian curries. In the West, a few Thai curries are described by color; red curries use red chilies while green
curries use green chilies. Yellow curry - called Kaeng kari (by various spellings) in Thai, of which a literal
translation would be "curry soup" - is more similar to Indian curries, with the use of turmeric, cumin, and other dried
spices. A few dishes also utilise an Indian style curry powder (Thai: pong kari).
Thai curries:
•• Yellow curry
•• Massaman curry
•• Green curry
•• Red curry
•• Phanaeng curry
•• Khao soi
•• Kaeng hangle
•• Kaeng som

Curries of Vietnam

In Vietnam, curry is called cà ri. Vietnamese curry features coconut milk, potato, sweet potato, taro roots, chicken
garnished with cilantro and green onion and is more soup-like than Indian curry. Goat curry also exists but only at a
few specialized restaurants. The curry is usually eaten with a baguette, rice vermicelli or steamed rice. At home,
people usually only make chicken curry on each Death anniversary day of a family member. Vietnamese curry is
considered a Southern food.

Curries of Other Countries
Other countries have their own varieties of curry, well known examples include:
• South Africa: Cape Malay curries and Durban Curries
• Caribbean: Curry Goat
• Fiji, Samoa, and Tonga: Known generally as "kare" or "kale," the spice is a popular ingredient in curried lamb,

mutton, and chicken stew. Often prepared with coconut milk and accompanied by rice or taro.
• Ethiopia: Wat, a thick, heavily spiced stew
• Germany: Currywurst
• Central Africa: Groundnut stew, though not technically a curry, is a similar style
• Central Europe: Gulash A spicy stew or soup usually made with paprika, garlic, potatoes, beef or pork and dill.

Not served with rice.
Curry powder is used as an incidental ingredient in other cuisines, including for example a "curry sauce" (sauce au
curry, sometimes even au cari) variation of the classic French béchamel.
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British cuisine
In British cuisine, the word "curry" is primarily used to denote a sauce-based dish flavoured with curry powder or a
paste made from the powder and oils. However, the use of fresh spices such as ginger and garlic, and preparation of
an initial masala from freshly ground dried spices are sometimes used.
The first curry recipe in Britain appeared in The Art of Cookery made Plain and Easy by Hannah Glasse in 1747.[17]

The first edition of her book used only pepper and coriander seeds for seasoning of "currey". By the fourth edition of
the book, other relatively common ingredients of turmeric and ginger were used. The use of hot spices was not
mentioned, which reflected the limited use of chili in India — chili plants had only been introduced into India around
the late 15th century and at that time were only popular in southern India. Many curry recipes are contained in 19th
century cookbooks such as those of Charles Elmé Francatelli and Mrs Beeton. In Mrs Beeton's Book of Household
Management, a recipe for curry powder is given that contains coriander, turmeric, cinnamon, cayenne, mustard,
ginger, allspice and fenugreek; although she notes that it is more economical to purchase the powder at "any
respectable shop".[18] In 1810, the British Bengali entrepreneur Sake Dean Mahomed opened the first Indian curry
house in England: the Hindoostanee Coffee House in London.[19] According to legend, one 19th century attempt at
curry resulted in the invention of Worcestershire sauce.[20]

Curry grew increasingly popular in Britain as a result of importation from the British Raj and with immigration from
South Asia from the 1950s onwards.
Until the early 1970s, more than three quarters of Indian restaurants in Britain were identified as being owned and
run by people of Bengali origin. Most were run by migrants from East Pakistan, which became Bangladesh in 1971.
Bangladeshi restaurateurs overwhelmingly come from the northeastern division of Sylhet. Until 1998, as many as
85% of curry restaurants in the UK were British Bangladeshi restaurants,[21] but in 2003 this figure declined to just
over 65%.[22] Currently the dominance of Bangladeshi restaurants is generally declining in some parts of London
and the further north one travels. In Glasgow, there are more restaurants of Punjabi origin than any other.[23]

Regardless of the ethnic origin of a restaurant's ownership, the menu will often be influenced by the wider Indian
subcontinent (sometimes including Nepalese dishes), and sometimes cuisines from further afield (such as Persian
dishes). Some British variations on Indian food are now being exported from the UK to India.[24] British-style curry
restaurants are also popular in Canada, Australia and New Zealand.
Curry has become an integral part of British cuisine, so much so that, since the late 1990s, Chicken Tikka Masala has
been referred to as "a true British national dish".[25] It is now available on Intercity rail trains, as a flavour for crisps,
and even as a pizza topping.
Other British curry derivatives include "Coronation chicken", a cold dish invented to commemorate the coronation of
Queen Elizabeth II in 1953 - and curry sauce (or curry gravy), usually served warm with traditional British fast
food dishes such as chips. Curry sauce occasionally includes sultanas.

British curry house

Curry is eaten in almost all parts of the Indian subcontinent and outside, namely India, Bangladesh and Pakistan, it
has its varying degrees of style, taste and aroma, depending on local ingredients used.
Bengalis in the UK settled in big cities with industrial employment. In London, Bengalis settled in the East End. For
centuries, the East End has been the first port of call for many immigrants working in the docks and shipping from
east Bengal. Their regular stopover paved the way for food/curry outlets to be opened up catering for an all-male
workforce as family migration and settlement took place some decades later. Brick Lane in the East London
Borough of Tower Hamlets is famous for its many curry houses.
This cuisine is characterized by the use of a common base for all the sauces to which spices are added when 
individual dishes are prepared. The standard "feedstock" is usually a sautéed mixture of onion, garlic and fresh 
ginger, to which various spices are added, depending on the recipe, but which may include: cloves, cinnamon,
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cardamom, chilies, peppercorns, cumin and mustard seeds. Ground coriander seed is widely used as a thickening
agent, and turmeric is added for colour and its digestive qualities. Fresh or canned tomatoes and Bell Peppers are a
common addition.
Better quality restaurants will normally make up new sauces on a daily basis, using fresh ingredients wherever
possible and grinding their own spices. More modest establishments are more likely to resort to frozen or dried
ingredients and pre-packaged spice mixtures.
Although the names may be similar to traditional dishes, the recipes generally are not.
• Korma/kurma - mild, yellow in colour, with almond and coconut powder.
•• Curry - medium, brown, gravy-like sauce.
• Biryani - Spiced rice and meat cooked together and usually served with vegetable curry sauce.
• Dupiaza/dopiaza - medium curry the word means "double onion" referring to the boiled and fried onions used as

its primary ingredient.
• Pasanda - a mild curry sauce made with cream, coconut milk, and almonds or cashews.
• Roghan josh (from "roghan" (fat) and "josh" (energy/heat - which as in English may refer to either "spiciness" or

temperature)) - medium, with tomatoes and paprika.
•• Bhuna - medium, thick sauce, some vegetables.
• Dhansak - medium/hot, sweet and sour sauce with lentils (originally a Parsi dish). This dish often also contains

pineapple.
• Madras - fairly hot curry, red in colour and with heavy use of chili powder.
• Pathia - hot, generally similar to a madras with lemon juice and tomato purée.
• Jalfrezi - onion, green chili and a thick sauce.
• Sambar - medium heat, sour curry made with lentils and tamarind.
• Vindaloo - this is generally regarded as the classic "hot" restaurant curry, although a true vindaloo does not

specify any particular level of spiciness. The name has European origins, derived from the Portuguese term "vinha
d'alhos", a marinade containing wine ("vinho"), or sometimes vinegar, and garlic ("alho"), used to prevent the
pork from going off in hot weather.

• Phaal - extremely hot dish using ground chilies, ginger and fennel.
•• Naga curry - relatively new extremely hot dish with unique savoury taste made with the highly aromatic Naga

Morich or Bhut Jolokia chili pepper.
The tandoor was introduced into Britain in the 1960s and tandoori and tikka chicken became popular dishes.
Other dishes may be featured with varying strengths, with those of north Indian origin, such as butter chicken,
tending to be mild, and recipes from the south of India tending to be hotter.

Balti curries

A Balti chicken curry

Baltis are a style of curry thought to have been developed in
Birmingham, England[26] which have spread to other western countries
and are traditionally cooked and served in the same, typically cast iron
pot. It is believed that their origin lies in the Pakistani region of
Baltistan, from where they were brought and pioneered by South Asian
migrants to the UK.
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Curry house cuisine at home

The popularity of curry houses in Britain has encouraged a number of publications aiming to show how the curry
house cuisine, as opposed to authentic Indian cuisine, can be recreated at home. A notable publication is Kris
Dhillon's book The Curry Secret, which was first published in 1989 but has been reprinted as recently as 2008.[27]

Dhillon reports having had experience working in her own Indian-style restaurant before publishing the book.[28] In
contrast, Bruce Edwards published a short series of articles in 1990 based mostly on deduction and experiments in
trying to recreate his experiences as a restaurant customer. The series consisted of three articles published in the
Curry Club Magazine.[29] Edwards published a follow-up series in the same magazine three years later, using
information he had since learned from a behind-the-scenes look at an Indian take-away restaurant.[30] Edwards'
articles are still used as a reference by members of the online forum "Curry Recipes Online", where he has also
informally published a few brief further follow-ups.[31]

West Indies
In the West Indies, curry is a very popular dish. The Indian indentured servants that were brought over from India by
different European powers, brought this dish, as well as their culture, to the West Indies. In Jamaica and Trinidad,
curried goat is prominently featured. Curry can be found at both inexpensive and upscale Caribbean restaurants, and
ingredients can range from chicken or vegetables to shellfish such as shrimp and scallops. Examples of curries in the
West Indies include:
• Jamaica: Especially curried chicken, goat, fish and shrimp
• Trinidad and Tobago: Most notably curried chicken, goat, shrimp, and curry aloo
• Guyana: Chicken Curry, Goat Curry, Duck Curry, Shrimp Curry, Beef Curry (eaten by Muslims), Aloo Curry

(Potato), Fish (different varieties) Curry, etc.

Curry powder
Curry powder is a spice mixture of widely varying composition developed by the British during the days of the Raj
as a means of approximating the taste of Indian cuisine at home. Masala refers to spices, and this is the name given
to the thick and pasty sauce based on a combination of spices with ghee (clarified butter), butter, palm oil or coconut
milk. Most commercial curry powders available in Britain, the U.S. and Canada, rely heavily on ground turmeric, in
turn producing a very yellow sauce. Lesser ingredients in these Western yellow curry powders are often coriander,
cumin, fenugreek, mustard, chili, black pepper and salt. By contrast, curry powders and pastes produced and
consumed in India are extremely diverse; some red, some yellow, some brown; some with five spices and some with
as many as 20 or more. Besides the previously mentioned spices, other commonly found spices in different curry
powders in India are allspice, white pepper, ground mustard, ground ginger, cinnamon, roasted cumin, cloves,
nutmeg, mace, green cardamom seeds or black cardamom pods, bay leaves and coriander seeds.

Health benefits
Some studies have shown that ingredients in curry may help to prevent certain diseases, including colon cancer and
Alzheimer's disease.[32][33] A number of studies have claimed that the reaction of pain receptors to the hotter
ingredients in curries leads to the body's release of endorphins, curry is claimed to be one of the most powerful
aphrodisiacs.[34] With the complex sensory reaction to the variety of spices and flavours, a natural high is achieved
that causes subsequent cravings, often followed by a desire to move on to hotter curries. Some refer to this as
addiction, but other researchers contest the use of the word "addiction" in this instance.[35]
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Curry Tree

Curry Tree

Scientific classification

Kingdom: Plantae
Division: Angiosperms
(unranked): Rosids
Class: Eudicots
Order: Sapindales
Family: Rutaceae
Genus: Murraya

Species: M. koenigii

Binomial name

Murraya koenigii
(L.) Sprengel[1]

The curry tree (Assamese: নৰসিংহ, Sinhala: කරපිංචා, Tamil:கறிவேப்பிலை(curry), Kannada:ಕರಿಬೇವು,

Telugu:కరివేపాకు, Malayalam: കറിവേപ്പില, Oriya: ଭୃସଙ୍ଗ ପତ୍ର, Hindi: करीपत्ता, कड़ीपत्ता, मीठा नीम, मीठा नीम पत्ता,
Marathi: कढीलिंब, Gujarati: મીઠો લીમડો, કરીપત્તા, કડીપત્તા) (Murraya koenigii; syn. Bergera koenigii, Chalcas koenigii) is a
tropical to sub-tropical tree in the family Rutaceae, which is native to India.
Its leaves are used in almost all dishes in Tamil Nadu and Kerala. Often used in curries, the leaves are generally go
by the name "curry leaves", though they are also called "sweet neem leaves". The name itself in Tamil is pronounced
'kariveppilai' and in Malayalam 'kariveppila', literally 'kari' means for 'curry', 'veppu' for neem and 'ilai'/'ila' for 'leaf'.
In Kannada the name means "black neem", since the appearance of the leaves is similar to the unrelated bitter neem
tree. Similarly in Gujarati it is known as 'limdo' or 'meetho leemdo' and in Hindi as 'meetha neem', meaning "sweet
neem". Again in Hindi and Gujarati it is also called as 'karipatta' where 'patta' means 'leaf'.
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Description

The small flowers are white and fragrant.

Ripe and unripe fruits

Jayanti in Buxa Tiger Reserve in Jalpaiguri district of
West Bengal, India.

It is a small tree, growing 4–6 m tall, with a trunk up to 40 cm
diameter. The leaves are pinnate, with 11-21 leaflets, each leaflet
2–4 cm long and 1–2 cm broad. They are highly aromatic. The
flowers are small, white, and fragrant. The small black shiny
berries are edible, but their seeds are poisonous.

The species name commemorates the botanist Johann König.

Uses

The leaves are highly valued as seasoning in southern and
west-coast Indian cooking, and Sri Lankan cooking, especially in
curries, usually fried along with the chopped onion in the first
stage of the preparation. They are also used to make thoran, vada,
rasam and kadhi. In their fresh form, they have a short shelf life,
and they don't keep well in the refrigerator. They are also available
dried, though the aroma is largely inferior.

The leaves of Murraya koenigii are also used as a herb in
Ayurvedic medicine. They are much valued as an anti-diabetic,[2]

antioxidant,[3] antimicrobial, anti-inflammatory, hepatoprotective,
anti-hypercholesterolemic etc. They also contain iron.

Although most commonly used in curries, leaves from the curry
tree can be used in many other dishes to add flavor. In Cambodia,
Khmer toast the leaves in open flame or roasted it to a crunch and
crushed it into a soured soup dish called Maju Krueng.

Propagation

Seeds must be ripe and fresh to plant; dried or shriveled fruits are
not viable. You can plant the whole fruit, but it's best to remove
the pulp before planting in potting mix that is kept moist but not
wet.
Stem cuttings can be also used for propagation.

Anticancer compounds

Recently Syam et al. 2011 reported that girinimbine, a carbazole alkaloid isolated from this plant, inhibited the
growth and induced apoptosis in human hepatocellular carcinoma, HepG2 cells
[4]www.mdpi.com/1420-3049/16/8/7155/ [5].
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Cymbopogon

Lemon Grass

Lemon grass plant

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Monocots
(unranked): Commelinids
Order: Poales
Family: Poaceae
Subfamily: Panicoideae
Tribe: Andropogoneae
Subtribe: Andropogoninae
Genus: Cymbopogon

Spreng.
Species

About 55, see text

Cymbopogon (lemongrass) is a genus of about 55 species of grasses, (of which the type species is Cymbopogon
citratus) native to warm temperate and tropical regions of the Old World and Oceania. It is a tall perennial grass.
Common names include lemon grass, lemongrass, barbed wire grass, silky heads, citronella grass,cha de
Dartigalongue, fever grass, tanglad, hierba Luisa or gavati chaha amongst many others.
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Uses
Lemongrass is native to India and tropical Asia. It is widely used as a herb in Asian cuisine. It has a subtle citrus
flavor and can be dried and powdered, or used fresh.
Lemongrass is commonly used in teas, soups, and curries. It is also suitable for poultry, fish, beef, and seafood. It is
often used as a tea in African countries such as Togo and the Democratic Republic of the Congo and Latin American
countries such as Mexico.
Lemongrass oil is used as a pesticide and a preservative. Research shows that lemongrass oil has anti-fungal
properties.[1]

Cymbopogon citratus from the Philippines, where
it is locally known as tanglad.

Citronella grass (Cymbopogon nardus and Cymbopogon winterianus)
is similar to the species above but grows to about 2 meters (about 6.5
feet) and has red base stems. These species are used for the production
of citronella oil, which is used in soaps, as an insect repellent in insect
sprays and candles, and also in aromatherapy, which is famous in
Bintan Island, Indonesia. The principal chemical constituents of
citronella, geraniol and citronellol, are antiseptics, hence their use in
household disinfectants and soaps. Besides oil production, citronella
grass is also used for culinary purposes, in tea and as a flavoring.

Lemon Grass Oil, used as a pesticide and preservative, is put on the ancient palm-leaf manuscripts found in India as
a preservative. It is used at the Oriental Research Institute Mysore, the French Institute of Pondicherry, the
Association for the Preservation of the Saint Thomas Christian Heritage in Kerala and many other manuscript
collections in India. The lemon grass oil also injects natural fluidity into the brittle palm leaves and the hydrophobic
nature of the oil keeps the manuscripts dry so that the text is not lost to decay due to humidity.

East-Indian Lemon Grass (Cymbopogon flexuosus), also called Cochin Grass or Malabar Grass (Malayalam:
ഇഞ്ചിപ്പുല്ല്(inchippullu), is native to Cambodia, India, Sri Lanka, Burma,and Thailand while the West-Indian
lemon grass (Cymbopogon citratus), also known as serai in Malay, is assumed to have its origins in Malaysia.
Indonesian people used to called it serai too or sereh. While both can be used interchangeably, C. citratus is more
suited for cooking. In India C. citratus is used both as a medical herb and in perfumes. Cymbopogon citratus is
consumed as a tea for anxiety in Brazilian folk medicine,[2] but a study in humans found no effect.[3] The tea caused
a recurrence of contact dermatitis in one case.[4]

Lemon grass is also known as Gavati Chaha (गवती चहा) in the Marathi language (Gavat=grass; Chaha=tea), and is
used as an addition to tea, and in preparations like 'kadha,' which is a traditional herbal 'soup' used against coughs,
colds, etc. It has medicinal properties and is used extensively in Ayurvedic medicine. It is supposed to help with
relieving cough and nasal congestion.
In Kerala, lemon grass is steeped as an herbal tea called "Chukku Kaapi", literally "dried ginger coffee".
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Images

Lemon grass at a market Prepared Lemongrass

Partial species list
• Cymbopogon ambiguus Australian lemon-scented grass (native of Australia)
• Cymbopogon bombycinus Silky Oilgrass (native of Australia)
• Cymbopogon citratus Lemon Grass (Chinese: 香 茅 草; pinyin: xiāng máo căo)
• Cymbopogon citriodora West Indian lemon grass
• Cymbopogon flexuosus East Indian lemon grass
• Cymbopogon martinii Palmarosa
• Cymbopogon nardus Citronella Grass (In Thai language ตะไคร้หอม [dTa-Khrai-Hawm]
• Cymbopogon obtectus Silky-heads (native of Australia)
• Cymbopogon procerus (native of Australia)
• Cymbopogon proximus found in Egypt
• Cymbopogon refractus Barbed wire grass (native of Australia)
• Cymbopogon schoenanthus or camel hay or camel grass, southern Asia and northern Africa
• Cymbopogon winterianus Citronella Grass

Notes
[1] Shadab, Q., Hanif, M. & Chaudhary, F.M. (1992) Antifungal activity by lemongrass essential oils. Pak. J. Sci. Ind. Res. 35, 246-249.
[2] Blanco MM, Costa CA, Freire AO, Santos JG, Costa M (March 2009). "Neurobehavioral effect of essential oil of Cymbopogon citratus in

mice". Phytomedicine 16 (2–3): 265–70. doi:10.1016/j.phymed.2007.04.007. PMID 17561386.
[3] Leite JR, Seabra Mde L, Maluf E, et al. (July 1986). "Pharmacology of lemongrass (Cymbopogon citratus Stapf). III. Assessment of eventual

toxic, hypnotic and anxiolytic effects on humans". J Ethnopharmacol 17 (1): 75–83. doi:10.1016/0378-8741(86)90074-7. PMID 2429120.
[4] Bleasel N, Tate B, Rademaker M (August 2002). "Allergic contact dermatitis following exposure to essential oils". Australas. J. Dermatol. 43

(3): 211–3. doi:10.1046/j.1440-0960.2002.00598.x. PMID 12121401.
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Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Apiales
Family: Apiaceae
Genus: Anethum

L.
Species: A. graveolens

Binomial name

Anethum graveolens
L.

Dill (Anethum graveolens) is a perennial herb. It is the sole species of the genus Anethum, though classified by some
botanists in a related genus as Peucedanum graveolens (L.) C.B.Clarke.
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Growth
40–60 cm (unknown operator: u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown
operator: u'strong'), with slender stems and alternate, finely divided, softly delicate leaves 10–20 cm (unknown
operator: u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown operator: u'strong')
long. The ultimate leaf divisions are 1–2 mm (unknown operator: u'strong'unknown operator:
u'strong'unknown operator: u'strong' unknown operator: u'strong') broad, slightly broader than the similar
leaves of fennel, which are threadlike, less than 1 mm (unknown operator: u'strong' in) broad, but harder in
texture. The flowers are white to yellow, in small umbels 2–9 cm (unknown operator: u'strong'unknown
operator: u'strong'unknown operator: u'strong' unknown operator: u'strong') diameter. The seeds are 4–5 mm
(unknown operator: u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown operator:
u'strong') long and 1 mm (unknown operator: u'strong' in) thick, and straight to slightly curved with a
longitudinally ridged surface.

Origins and history

Dried dill umbel

Dill originated within an area around the Mediterranean and the South of
Russia.[1][2] Zohary and Hopf remark that "wild and weedy types of dill are
widespread in the Mediterranean basin and in West Asia. Although several twigs
of dill were found in the tomb of Amenhotep II, they report that the earliest
archeological evidence for its cultivation comes from late Neolithic lake shore
settlements in Switzerland.[3] Traces have been found in Roman ruins in Great
Britain.

In Semitic languages it is known by the name of Shubit. The Talmud requires that
tithes shall be paid on the seeds, leaves, and stem of dill.

Nomenclature and taxonomy
The name dill comes from Old English dile, thought to have originated from a Norse or Anglo-Saxon word dylle
meaning to soothe or lull , the plant having the carminative property of relieving gas. In Romania it is called Mărar
and is used for preparing Borscht or Pickles.

Uses

Dill weed, fresh

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  180 kJ (unknown operator: u'strong' kcal)

Carbohydrates 7 g

- Dietary fiber 2.1 g

Fat 1.1 g

Protein 3.5 g

Vitamin A 7717 (154%) IU

Thiamine (vit. B1) 0.1 mg (9%)
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Riboflavin (vit. B2) 0.3 mg (25%)

Niacin (vit. B3) 1.6 mg (11%)

Pantothenic acid (B5) 0.4 mg (8%)

Vitamin B6 0.2 mg (15%)

Folate (vit. B9) 150 μg (38%)

Vitamin B12 0 μg (0%)

Vitamin C 85 mg (102%)

Calcium 208 mg (21%)

Iron 6.6 mg (51%)

Magnesium 55 mg (15%)

Manganese 1.3 mg (62%)

Phosphorus 66 mg (9%)

Potassium 738 mg (16%)

Sodium 61 mg (4%)

Zinc 0.9 mg (9%)

Copper 0.14 mg (7%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Fresh and dried dill leaves (sometimes called "dill weed" to distinguish it from dill seed) are used as herbs, mainly in
Finland, Sweden, the Baltic, in Russia, and in central Asia.
Like caraway, its fernlike leaves are aromatic and are used to flavor many foods, such as gravlax (cured salmon),
borscht and other soups, and pickles (where the dill flower is sometimes used). Dill is best when used fresh, as it
loses its flavor rapidly if dried; however, freeze-dried dill leaves preserve their flavor relatively well for a few
months.
Dill seed is used as a spice, with a flavor somewhat similar to caraway but also resembling that of fresh or dried dill
weed. Dill seeds were traditionally used to soothe the stomach after meals.[4] Dill oil can be extracted from the
leaves, stems and seeds of the plant.
In Arabic, dill seed is called ain jaradeh (means cricket eye) used as a spice in cold dishes like fattoush and pickles.
In Arab coutries of the Persian Gulf, dill is called "shibint" and is used mostly in fish dishes; dill is also used in
Iranian "Aash" recipes, and is called "sheved" (also "shevid") in Persian. Very rarely it is used in chicken dishes.
In Lao cuisine and parts of northern Thailand, dill is known in English as Laotian coriander[5] and Lao cilantro
(Lao: ຜັກຊີ, Thai: ผักชีลาว). In the Lao language, it is called Phak See, and in Thai, it is known as Phak Chee
Lao.[6] In Lao cuisine, the herb is typically used in mok pa (steamed fish in banana leaf) and several coconut
milk-based curries that contain fish or prawns.
In Romania dill is used on a national scale as an ingredient for soups and other dishes; it is often mixed with salted
cheese and used as a filling for the langos. Another popular dish with dill as a base ingredient is the dill sauce.
In Vietnam, the use of dill in cooking is regional, specifically northern Vietnamese cuisine.
In Iran, dill is known as "Shevid" and is sometimes used with rice and called "Shevid-Polo".
In India, dill is known as "SHEPU" or "SHAPU" in Marathi, 'Savaa' in Hindi or 'Soa' not related to Soy, in Punjabi. 
In Telugu it is called soya and soya-kura (for herb greens). It is also called 'sapsige soppu' (ಸಪ್ಸಿಗೆ ಸೊಪ್ಪು) in
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Kannada. In Tamil it is known as Sada kuppi(சதகுப்பி). In Malayalam, it is ചതകുപ്പ(Chathakuppa)or
ശതകുപ്പ(Sathakuppa). In Sanskrit, this herb is called Shatapushpa. In Gujrati it is known as hariz. In India, dill is
prepared in the manner of yellow Moong dal as a main-course dish. It is considered to have very good anti-gas
properties, and hence it is used as mukhwas, or an after-meal digestive. It is also traditionally given to mothers
immediately after childbirth.
In Manipur, India Dill locally known as "Pakhon" is an essential ingredient of Chagem Pomba – a traditional
Manipuri dish with fermented soya bean, and rice.
In Serbia, dill is known as "Mirodjija" and used in addition to soups and dishes, also in potato salads and French
fries.
In Canada, dill is a favourite herb to accompany poached salmon.
In Santa Maria, Azores, dill (Endro) is the most important ingredient of the traditional Holy Ghost soup (Sopas do
Espírito Santo). Dill is found practically anywhere in Santa Maria, and curiously rare in the other Azorean Islands.
In Anglo-Saxon England, as prescribed in Leechdoms, Wortcunning, and Starcraft of Early England (also called
Læceboc) (many of whose recipes were borrowed from Greek medicinal texts), dill was used in many medicines,
including medicines against jaundice, headache, boils, lack of appetite, stomach problems, nausea, liver problems,
and much more.

Cultivation
Successful cultivation requires warm to hot summers with high sunshine levels; even partial shade will reduce the
yield substantially. It also prefers rich, well drained soil. The seeds are viable for 3–10 years..
The seed is harvested by cutting the flower heads off the stalks when the seed is beginning to ripen. The seed heads
are placed upside down in a paper bag and left in a warm dry place for a week. The seeds then separate from the
stems easily for storage in an airtight container.

Companion Planting

Dill plants

When used as a companion planting, dill draws in many
beneficial insects as the umbrella flower heads go to seed.
Fittingly, it makes a good companion plant for cucumbers. It is a
poor companion for carrots and tomatoes.[7]

Aroma profile

• Apiole and Dillapiole[8][9]

• Carvone[10][11]

• Myristicin[11][12]

• Umbelliferone[11]
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Toxicology
• Antibacterial activity against Staphylococcus aureus[10]

• Antimicrobial activity against Saccharomyces cerevisiae[13][14]
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External links
•• Indian Spices names
• Plants for a Future: Anethum graveolens (http:/ / www. pfaf. org/ user/ Plant. aspx?LatinName=Anethum

graveolens)
• 'A Modern Herbal' (Grieves, 1931) (http:/ / botanical. com/ botanical/ mgmh/ d/ dill--13. html)
• Jepson Manual Treatment (http:/ / ucjeps. berkeley. edu/ cgi-bin/ get_JM_treatment. pl?329,335,336)
• USDA Plants Profile (http:/ / plants. usda. gov/ java/ profile?symbol=ANGR2)
• GRIN Species Profile (http:/ / www. ars-grin. gov/ cgi-bin/ npgs/ html/ taxon. pl?3412)
• The Self-Sufficient Gardener Episode 17 My Favorite Herbs - Dill (http:/ / theselfsufficientgardener. com/ 2010/

08/ 14/ episode-17-my-favorite-herbs-dill/ )
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Dysphania ambrosioides

Epazote

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Core eudicots
Order: Caryophyllales
Family: Amaranthaceae
Subfamily: Chenopodioideae
Tribe: Dysphanieae
Genus: Dysphania

Species: D. ambrosioides

Binomial name

Dysphania ambrosioides
(L.) Mosyakin & Clemants

Synonyms

Chenopodium ambrosioides

Epazote, wormseed, Jesuit's tea, Mexican tea, Paico or Herba Sancti Mariæ (Dysphania ambrosioides, formerly
Chenopodium ambrosioides) is an herb native to Central America, South America, and southern Mexico.

http://en.wikipedia.org/w/index.php?title=File%3AEpazote.jpg
http://en.wikipedia.org/w/index.php?title=Biological_classification
http://en.wikipedia.org/w/index.php?title=Plant
http://en.wikipedia.org/w/index.php?title=Angiosperms
http://en.wikipedia.org/w/index.php?title=Eudicots
http://en.wikipedia.org/w/index.php?title=Core_eudicots
http://en.wikipedia.org/w/index.php?title=Caryophyllales
http://en.wikipedia.org/w/index.php?title=Amaranthaceae
http://en.wikipedia.org/w/index.php?title=Chenopodioideae
http://en.wikipedia.org/w/index.php?title=Dysphania_%28plant%29
http://en.wikipedia.org/w/index.php?title=Binomial_nomenclature
http://en.wikipedia.org/w/index.php?title=Carolus_Linnaeus
http://en.wikipedia.org/w/index.php?title=Synonym_%28taxonomy%29
http://en.wikipedia.org/w/index.php?title=Central_America
http://en.wikipedia.org/w/index.php?title=South_America
http://en.wikipedia.org/w/index.php?title=Mexico


Dysphania ambrosioides 410

Growth
It is an annual or short-lived perennial plant, growing to 1.2 m tall, irregularly branched, with oblong-lanceolate
leaves up to 12 cm long. The flowers are small and green, produced in a branched panicle at the apex of the stem.
As well as in its native areas, it is grown in warm temperate to subtropical areas of Europe and the United States
(Missouri, New England, Eastern United States),[1] sometimes becoming an invasive weed.

Etymology
The common Spanish name, epazote (sometimes spelled and pronounced ipasote or ypasote), is derived from
Nahuatl: epazōtl (pronounced [eˈpasoːtɬ]).

Usage

Culinary uses
Epazote is used as a leaf vegetable and herb for its pungent flavor. Raw, it has a resinous, medicinal pungency,
similar to anise, fennel, or even tarragon, but stronger. Epazote's fragrance is strong but difficult to describe. It has
been compared to citrus, petroleum, turpentine, savory, mint and camphor.
Although it is traditionally used with black beans for flavor and its carminative properties, it is also sometimes used
to flavor other traditional Mexican dishes as well: it can be used to season quesadillas and sopes (especially those
containing huitlacoche), soups, mole de olla, tamales with cheese and chile, chilaquiles, eggs and potatoes and
enchiladas.

Medicinal uses
Epazote is commonly believed to prevent flatulence caused by eating beans and is therefore used to season them. It
is also used in the treatment of amenorrhea,[2] dysmenorrhea, malaria, chorea, hysteria, catarrh, and asthma.[3]

Oil of chenopodium is derived from this plant. It is antihelminthic, that is, it kills intestinal worms, and was once
listed for this use in the US Pharmacopeia. It is also cited as an antispasmodic and abortifacient.
Epazote essential oil contains ascaridole (up to 70%), limonene, p-cymene, and smaller amounts of numerous other
monoterpenes and monoterpene derivatives (α-pinene, myrcene, terpinene, thymol, camphor and trans-isocarveol).
Ascaridole (1,4-peroxido-p-menth-2-ene) is rather an uncommon constituent of spices; another plant owing much of
its character to this monoterpene peroxide is boldo. Ascaridole is toxic and has a pungent, not very pleasant flavor; in
pure form, it is an explosive sensitive to shock. Allegedly, ascaridole content is lower in epazote from Mexico than
in epazote grown in Europe or Asia.
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Agricultural use
An extract of epazote is the active ingredient of the pesticide Requiem. [4]

References
[1] A Modern Herbal, Mrs. M. Grieve, FRHS. pg. 854.
[2] The Green Pharmacy, James A. Duke, Ph.D. pgs. 51-53.
[3] Ibid. M. Grieve. pgs. 855-856.
[4] About REQUIEM Insecticide http:/ / www. requieminsecticide. com/ about. html

External links
• Gernot Katzer's Spice Pages (http:/ / www. uni-graz. at/ ~katzer/ engl/ Chen_amb. html)
• Treating Livestock with Medicinal Plants: Beneficial or Toxic? Chenopodium ambrosioides (http:/ / www. abc.

cornell. edu/ plants/ medicinal/ epazote. html)
• Tropical Plant database: Chenopodium ambrosioides (http:/ / www. rain-tree. com/ epazote. htm)
• Flora of North America (http:/ / www. efloras. org/ florataxon. aspx?flora_id=1& taxon_id=242414750)
• Chenopodium ambrosioides anthelminticum (L.) A. Gray (http:/ / www. hort. purdue. edu/ newcrop/ herbhunters/

wormseed. html)
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Earl Grey

Charles Grey, 2nd Earl Grey

Earl Grey is a title in the Peerage of the United
Kingdom. It was created in 1806 for General Charles
Grey, 1st Baron Grey. He had already been created
Baron Grey, of Howick in the County of
Northumberland, in 1801, and was made Viscount
Howick, in the County of Northumberland, at the same
time as he was given the earldom. A member of the
prominent Grey family of Northumberland, he was the
third son of Sir Henry Grey, 1st Baronet, of Howick
(see below). Lord Grey was succeeded by his eldest
son, Charles, 2nd Earl Grey. He was a prominent Whig
politician and served as Prime Minister of the United
Kingdom from 1830 to 1834, which tenure saw the
passing of the Great Reform Act of 1832. In 1808 he
also succeeded his uncle as third Baronet, of Howick.

History

The second earl was succeeded by his second but eldest
surviving son, Henry, 3rd Earl Grey. He was also a
Whig politician and served under Lord John Russell as
Secretary of State for War and the Colonies from 1846
to 1852. On his death the titles passed to his nephew,
Albert, 4th Earl Grey. He was the son of General the Hon. Charles Grey, third son of the second Earl. Lord Grey was
Governor General of Canada between 1904 and 1911. His son, Charles, 5th Earl, was a Major in the Army. He died
without male issue and was succeeded by his second cousin once removed, Richard, 6th Earl, and present holder of
the titles. He is the great-great-grandson of Admiral the Hon. George Grey, fourth son of the second Earl.

The Grey Baronetcy, of Howick in the County of Northumberland, was created in the Baronetage of Great Britain
in 1746 for Henry Grey, High Sheriff of Northumberland in 1738. A member of an old Northumberland family, he
was eighth in descent from Sir Thomas Grey, of Heton, elder brother of John Grey, 1st Earl of Tankerville (see the
Earl of Tankerville, 1418 creation) and fifth in descent from Sir Edward Grey, of Howick, uncle of William Grey,
1st Baron Grey of Warke. In 1720 he married Hannah, daughter of Thomas Wood of Fallodon near Alnwick in
Northumberland. Grey was succeeded by his eldest son, the second Baronet. He represented Northumberland in the
House of Commons. He died unmarried and was succeeded by his nephew, the second Earl Grey. For further history
of the baronetcy, see above.
Several other members of this branch of the Grey family have gained distinction. The Hon. George Grey 
(1767–1828), second son of the first Earl Grey, was created a Baronet, of Fallodon in the County of 
Northumberland, in 1814 (see Grey Baronets) and was the father of Sir George Grey, 2nd Baronet, and the 
great-grandfather of Edward Grey, 1st Viscount Grey of Fallodon. The Right Reverend the Hon. Edward Grey
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(1782–1837), fifth son of the first Earl, was Bishop of Hereford from 1832 to 1837. His fourth son Sir William Grey
(1818–1878) served as Governor of Bengal from 1866 to 1871 and as Governor of Jamaica from 1874 to 1877. His
daughter Sybil Frances Grey (d. 1945) was the mother of Prime Minister Anthony Eden, 1st Earl of Avon. Sir Paul
Francis Grey, British Ambassador to Czechoslovakia from 1957 to 1960 and to Switzerland from 1960 to 1964, was
the grandson of Francis Douglas Grey, a son from the second marriage of the Right Reverend the Hon. Edward
Grey, Bishop of Hereford. The aforementioned the Hon. Charles Grey, third son of the second Earl, was a General in
the Army. The aforementioned the Hon. George Grey (1809–1891), fourth son of the second Earl, was an Admiral in
the Royal Navy.
Earl Grey tea is named after the second Earl Grey. The Grey Cup, the championship trophy for the Canadian
Football League, is named after the fourth Earl.
The family seats were Howick Hall and Fallodon Hall in Northumberland.
A column topped with a statue of Charles Grey, 2nd Earl Grey, (referred to locally as Grey's Monument) has a
prominent location in the North East's second city of Newcastle-Upon-Tyne.

Grey's Monument in Newcastle

Earls Grey (1806)

• Charles Grey, 1st Earl Grey (1729–1807)
• Charles Grey, 2nd Earl Grey (1764–1845)
• Henry George Grey, 3rd Earl Grey (1802–1894)
• Albert Henry George Grey, 4th Earl Grey

(1851–1917)
• Charles Robert Grey, 5th Earl Grey (1879–1963)
• Richard Fleming George Charles Grey, 6th Earl Grey

(b. 1939)

The heir presumptive is the present holder's younger
brother, the Hon. Phillip Kent Grey.

Grey Baronets, of Howick (1746)

• Sir Henry Grey, 1st Baronet (1691–1749)
• Sir Henry Grey, 2nd Baronet (1722–1808)
• Charles Grey, 2nd Earl Grey (1764–1845)
see above for further holders
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Echinacea

Echinacea purpurea 'Maxima'

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Asterales
Family: Asteraceae
Subfamily: Asteroideae
Tribe: Heliantheae
Genus: Echinacea

Moench, 1794
Species

See text
Synonyms

Brauneria Necker ex T.C.Porter & Britton
Helichroa Raf.
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The spiny center of the head showing the paleae,
from which the name derives

Echinacea (   /ˌɛkɪˈneɪʃⁱə/)[1] is a genus of herbaceous flowering
plants in the daisy family, Asteraceae. The nine species it contains are
commonly called purple coneflowers. They are endemic to eastern
and central North America, where they are found growing in moist to
dry prairies and open wooded areas. They have large, showy heads of
composite flowers, blooming from early to late summer. The generic
name is derived from the Greek word ἐχῖνος (echino), meaning "sea
urchin," due to the spiny central disk. Some species are used in herbal
medicines and some are cultivated in gardens for their showy flowers.
A few species are of conservation concern.

Description
Echinacea species are herbaceous, drought-tolerant perennial plants growing up to 140 cm in height. They grow
from taproots, except E. purpurea, which grows from a short caudex with fibrous roots. They have erect stems that
in most species are unbranched. Both the basal and cauline leaves are arranged alternately. The leaves are normally
hairy with a rough texture, having uniseriate trichomes (1-4 rings of cells) but sometimes they lack hairs. The basal
leaves and the lower stem leaves have petioles, and as the leaves progress up the stem the petioles often decrease in
length. The leaf blades in different species may have one, three or five nerves. Some species have linear to lanceolate
shaped leaves, and others have elliptic- to ovate-shaped leaves; often the leaves decrease in size as they progress up
the stems. Leaf bases gradually increase in width away from the petioles or the bases are rounded to heart shaped.
Most species have leaf margins that are entire, but sometimes they are dentate or serrate. The flowers are collected
together into single rounded heads that terminate long peduncles. The inflorescences have crateriform to hemispheric
shaped involucres which are 12–40 mm wide. The phyllaries, or bracts below the flower head, are persistent and
number 15–50. The phyllaries are produced in a 2–4 series. The receptacles are hemispheric to conic in shape. The
paleae have orange to reddish purple ends, and are longer than the disc corollas. The paleae bases partially
surrounding the cypselae, and are keeled with the apices abruptly constricted to awn-like tips. The ray florets number
8–21 and the corollas are dark purple to pale pink, white, or yellow. The tubes of the corolla are hairless or sparsely
hairy, and the laminae are spreading, reflexed, or drooping in habit and linear to elliptic or obovate in shape. The
abaxial faces of the laminae are glabrous or moderately hairy. The flower heads have typically 200-300 fertile,
bisexual disc florets but some have more. The corollas are pinkish, greenish, reddish-purple or yellow and have tubes
shorter than the throats. The pollen is normally yellow in most species, but usually white in E. pallida. The three or
four-angled fruits, called cypselae, are tan or bicolored with a dark brown band distally. The pappi is persistent and
variously crown-shaped with 0 to 4 or more prominent teeth. x = 11.[2]

Like all Asteraceae, the flowering structure is a composite inflorescence, with purple (rarely yellow or white) florets
arranged in a prominent, somewhat cone-shaped head – "cone-shaped" because the petals of the outer ray florets
tend to point downward (are reflexed) once the flower head opens, thus forming a cone. Plants are generally long
lived, with distinctive flowers. The common name "cone flower" comes from the characteristic center “cone” at the
center of the flower. The generic name Echinacea is rooted in the Greek word ἐχῖνος (echinos), meaning sea
urchin,[3] it references the spiky appearance and feel of the flower heads. Echinacea plants also reseed in the fall.
New flowers will grow where seeds have fallen from the prior year.[4]

http://en.wikipedia.org/w/index.php?title=File%3AEchinacea_3.jpg
http://en.wikipedia.org/w/index.php?title=File:Loudspeaker.svg
http://en.wikipedia.org/wiki/IPA_for_English
http://en.wikipedia.org/wiki/IPA_for_English
http://en.wikipedia.org/w/index.php?title=Herbaceous_plant
http://en.wikipedia.org/w/index.php?title=Flowering_plant
http://en.wikipedia.org/w/index.php?title=Flowering_plant
http://en.wikipedia.org/w/index.php?title=Bellis_perennis
http://en.wikipedia.org/w/index.php?title=Asteraceae
http://en.wikipedia.org/w/index.php?title=Endemism
http://en.wikipedia.org/w/index.php?title=North_America
http://en.wikipedia.org/w/index.php?title=Prairie
http://en.wikipedia.org/w/index.php?title=Flower
http://en.wikipedia.org/w/index.php?title=Greek_language
http://en.wikipedia.org/w/index.php?title=Sea_urchin
http://en.wikipedia.org/w/index.php?title=Sea_urchin
http://en.wikipedia.org/w/index.php?title=Herbalism
http://en.wikipedia.org/w/index.php?title=Herbalism
http://en.wikipedia.org/w/index.php?title=Herbaceous_plant
http://en.wikipedia.org/w/index.php?title=Drought
http://en.wikipedia.org/w/index.php?title=Perennial_plant
http://en.wikipedia.org/w/index.php?title=Taproot
http://en.wikipedia.org/w/index.php?title=Caudex
http://en.wikipedia.org/w/index.php?title=Trichome
http://en.wikipedia.org/w/index.php?title=Inflorescence
http://en.wikipedia.org/w/index.php?title=Bract
http://en.wikipedia.org/w/index.php?title=Fruit
http://en.wikipedia.org/w/index.php?title=Inflorescence
http://en.wikipedia.org/w/index.php?title=Flower
http://en.wikipedia.org/w/index.php?title=Head_%28botany%29
http://en.wikipedia.org/w/index.php?title=Sea_urchin
http://en.wikipedia.org/w/index.php?title=Sea_urchin


Echinacea 416

Species

A bee on an Echinacea paradoxa head
(inflorescence)

A bee on an Echinacea purpurea head

The species of Echinacea are
• Echinacea angustifolia – Narrow-leaf Coneflower
• Echinacea atrorubens – Topeka Purple Coneflower
• Echinacea laevigata – Smooth Coneflower, Smooth Purple

Coneflower
• Echinacea pallida – Pale Purple Coneflower
• Echinacea paradoxa – Yellow Coneflower, Bush's Purple

Coneflower
• Echinacea purpurea – Purple Coneflower, Eastern Purple

Coneflower
• Echinacea sanguinea – Sanguine purple Coneflower
• Echinacea simulata – Wavyleaf Purple Coneflower
• Echinacea tennesseensis – Tennessee Coneflower
Researchers at the Agricultural Research Service are using DNA
analysis to help determine the number of Echinacea species. The DNA
analysis allows researchers to reveal clear distinctions among species
based on chemical differences in root metabolites. The research
concluded that of the 40 genetically diverse populations of Echinacea
studied, there were nine distinct species. [5]

Medicinal effects

Marketed and studied medicinal products contain different species (E. purpurea, E. angustifolia, E. pallida),
different organs (roots and herbs) and different preparations (extracts and expressed juice). Their chemical
compositions are very different.[6][7]

Multiple scientific reviews and meta-analyses have evaluated the published peer reviewed literature on the
immunological effects of Echinacea. Reviews of the medicinal effects of Echinacea are often complicated by the
inclusion of these different products.[8] Evaluation of the literature within the field suffers generally from a lack of
well-controlled trials, with many studies of low quality.[8][9][10][11]

A 2007 study by the University of Connecticut combined findings from 14 previously reported trials examining
Echinacea and concluded that Echinacea can cut the chances of catching a cold by more than half, and shorten the
duration of a cold by an average of 1.4 days.[9][12] However, Dr. Wallace Sampson, an editor of Scientific Review of
Alternative Medicine and a Stanford University emeritus clinical professor of medicine, says that the referenced trials
lack the similarities necessary to provide definitive results when combined into one report. "If you have studies that
measure different things, there is no way to correct for that. These researchers tried, but you just can’t do it."[13]

A 2003 controlled double-blind study from the University of Virginia School of Medicine and documented in the 
New England Journal of Medicine[14] stated that echinacea extracts had "no clinically significant effects" on rates of 
infection or duration or intensity of symptoms. The effects held when the herb was taken immediately following 
infectious viral exposure and when taken as a prophylaxis starting a week prior to exposure. In a press release, Dr. 
Michael Murray, the Director of Education for Factors Group of Nutritional Companies, a manufacturer of 
Echinacea-related products, calls the study "faulty and inaccurate."[15] According to Dr. Murray, none of the three 
extracts used on the 399 study participants contained all three of the components of Echinacea responsible for its 
immune-enhancing effects: polysaccharides, alkylamides and cichoric acid. In addition, Dr. Murray said "the 
standard dosage for dried Echinacea angustifolia root is normally three grams per day or more and this study used
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less than one gram."
An earlier University of Maryland review based on 13 European studies concluded that echinacea, when taken at
first sign of a cold, reduced cold symptoms or shortened their duration.[16] The review also found that three of four
published studies concluded that taking echinacea to prevent a cold was ineffective.
The European Medicines Agency (EMEA) assessed[17] the body of evidence and approved the use of expressed juice
and dried expressed juice from fresh flowering aerial parts of Echinacea purpurea for the short-term prevention and
treatment of the common cold. According to their recommendations:

It should not be used for more than 10 days. The use in children below 1 year of age is contraindicated,
because of theoretically possible undesirable effect on immature immune system. The use in children
between 1 and 12 years of age is not recommended, because efficacy has not been sufficiently
documented although specific risks are not documented. In the absence of sufficient data, the use in
pregnancy and lactation is not recommended.[18]

Popular belief and traditional use
Echinacea is popularly believed to be an immunostimulator, stimulating the body's non-specific immune system and
warding off infections and also being used as a laxative. A study commonly used to support that belief is a 2007
meta-analysis in The Lancet Infectious Diseases.[9] The studies pooled in the meta-analysis used different types of
echinacea, different parts of the plant, and various dosages. This review cannot inform recommendations on the
efficacy of any particular type of echinacea, dosage, or treatment regimen. The safety of echinacea under long-term
use is also unknown.[19]

History
Echinacea angustifolia was widely used by the North American Plains Indians for its general medicinal qualities.[20]

Echinacea was one of the basic antimicrobial herbs of eclectic medicine from the mid 19th century through the early
20th century, and its use was documented for snakebite, anthrax, and for relief of pain. In the 1930s echinacea
became popular in both Europe and America as a herbal medicine. According to Wallace Sampson, MD, its modern
day use as a treatment for the common cold began when a Swiss herbal supplement maker was "erroneously told"
that echinacea was used for cold prevention by Native American tribes who lived in the area of South Dakota.[13]

Although Native American tribes didn't use echinacea to prevent the common cold, some Plains tribes did use
echinacea to treat some of the symptoms that could be caused by the common cold: The Kiowa used it for coughs
and sore throats, the Cheyenne for sore throats, the Pawnee for headaches, and many tribes including the Lakotah
used it as an analgesic.[21]

Native Americans learned of E. angustifolia by observing elk seeking out the plants and consuming them when sick
or wounded, and identified those plants as elk root.[22]

Active substances
Like most unrefined drugs from plant or animal origin, the constituent base for echinacea is complex, consisting of a
wide variety of chemicals of variable effect and potency. Some chemicals may be directly antimicrobial, while
others may work at stimulating or modulating different parts of the immune system. All species have chemical
compounds called phenols, which are common to many other plants. Both the phenol compounds cichoric acid and
caftaric acid are present in E. purpurea, other phenols include echinacoside, which is found in greater levels within
E. angustifolia and E. pallida roots than in other species. When making herbal remedies, these phenols can serve as
markers for the quantity of raw echinacea in the product. Other chemical constituents that may be important in
echinacea health effects include alkylamides and polysaccharides.

http://en.wikipedia.org/w/index.php?title=European_Medicines_Agency
http://en.wikipedia.org/w/index.php?title=Echinacea_purpurea
http://en.wikipedia.org/w/index.php?title=Immunostimulator
http://en.wikipedia.org/w/index.php?title=Immune_system
http://en.wikipedia.org/w/index.php?title=Infection
http://en.wikipedia.org/w/index.php?title=Meta-analysis
http://en.wikipedia.org/w/index.php?title=Plains_Indians
http://en.wikipedia.org/w/index.php?title=Eclectic_medicine
http://en.wikipedia.org/w/index.php?title=Kiowa
http://en.wikipedia.org/w/index.php?title=Cheyenne
http://en.wikipedia.org/w/index.php?title=Pawnee_people
http://en.wikipedia.org/w/index.php?title=Lakota_people
http://en.wikipedia.org/w/index.php?title=Echinacea_angustifolia
http://en.wikipedia.org/w/index.php?title=Elk
http://en.wikipedia.org/w/index.php?title=Natural_phenol
http://en.wikipedia.org/w/index.php?title=Cichoric_acid
http://en.wikipedia.org/w/index.php?title=Caftaric_acid
http://en.wikipedia.org/w/index.php?title=Echinacoside
http://en.wikipedia.org/w/index.php?title=Polysaccharide


Echinacea 418

The immunomodulatory effects of echinacea preparations are likely caused by fat-soluble alkylamides (alkamides),
which occur mostly in E. angustifolia and E. purpurea but not in E. pallida.[23] Alkylamides bind particularly to
human CB2 and to a much lesser degree to CB1 cannabinoid receptors; as a result they are implicated in a variety of
modulatory functions, including immune suppression, induction of apoptosis, cell migration and inhibition of tumor
necrosis factor α TNF-alpha[24] These Alkylamides have similar potency to that of THC at the CB2 receptor, with
THC being around 1.5 times stronger (~40 nm vs ~60 nm affinities). However, potency is dramatically less than that
of THC at the psychoactive CB1 receptor (~40 nm vs ~ >1500 nm affinities).
As with any herbal preparation, individual doses may vary significantly in active chemical composition. In addition
to poor process control which may affect inter- and intra-batch homogeneity, species, plant part, extraction method,
and contamination or adulteration with other products all lead to variability between products.[25][26]

Root or whole plant

As with any plant, the chemical makeup of echinacea is not consistent throughout the organism. In particular, the
root has been promoted as containing a more efficacious mixture of active chemicals. A 2003 study in the Journal of
the American Medical Association (Taylor et al. 2003[27]) found that when echinacea products made from the entire
plant were taken after the second cold symptom appeared they provided no measurable beneficial effect for children
in treating the severity or duration of symptoms caused by the common cold virus. A 2005 study in the New England
Journal of Medicine (Turner, 2005[14]) focused on several root extracts, but still found no statistically significant
effects on duration, intensity, or prevention of symptoms.

Frequency of administration

Proponents of echinacea assert that it is not a "one-dose" treatment, and that in order to work effectively, a dose
should be taken at the very first sign of a cold symptom. Subsequent doses are called for every two to four hours
after the first dose, including during the overnight sleeping period, until the cold symptoms have disappeared.
The several species of echinacea differ in their precise chemical constitution, and may provide variable dosages of
any active ingredients.

Side effects and contraindications
When taken by mouth, Echinacea does not usually cause side effects.[28] One of the most extensive and systematic
studies to review the safety of Echinacea products concluded that overall, "adverse events are rare, mild and
reversible," with the most common symptoms being "gastrointestinal and skin-related."[29] Such side effects include
nausea, abdominal pain, diarrhea, itch, and rash. Echinacea has also been linked to rare allergic reactions, including
asthma, shortness of breath, and one case of anaphylaxis.[29][30][31]. Muscle and joint pain has been associated with
Echinacea, but it may have been caused by cold or flu symptoms for which the Echinacea products were
administered.[29] There are isolated case reports of rare and idiosyncratic reactions including thrombocytopenic
purpura, leucopenia, hepatitis, renal failure, and atrial fibrillation, although it is not clear that these were due to
Echinacea itself.[32]

There are concerns that by stimulating immune function, Echinacea could potentially exacerbate autoimmune
disease and/or decrease the effectiveness of immunosuppresive drugs, but this warning is based on theoretical
considerations rather than human data.[32] There have been no case reports of any drug interactions with Echinacea
and "the currently available evidence suggests that echinacea is unlikely to pose serious health threats for patients
combining it with conventional drugs."[33]

As a matter of manufacturing safety, one investigation by an independent consumer testing laboratory found that five
of eleven selected retail Echinacea products failed quality testing. Four of the failing products contained levels of
phenols below the potency level stated on the labels. One failing product was contaminated with lead.[26]
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Other uses
Some species of echinacea, notably E. purpurea, E. angustifolia, and E. pallida, are grown as ornamental plants in
gardens.[34] They tolerate a wide variety of conditions, maintain attractive foliage throughout the season, and
multiply rapidly. Appropriate species are used in prairie restorations.
Ecinacea extracts inhibited growth of three species of trypanosomatids: Leishmania donovani, Leishmania major,
and Trypanosoma brucei.[35]
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True Cardamom (Elettaria cardamomum)

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Monocots
(unranked): Commelinids
Order: Zingiberales
Family: Zingiberaceae
Genus: Elettaria

Maton
Species: E. cardamomum

Binomial name

Elettaria cardamomum
(L.) Maton

Elettaria is a genus of one or two species of cardamoms, native to southeastern Asia from India south to Sri Lanka
and east to Malaysia and western Indonesia, where it grows in tropical rainforests.
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Species
Some authorities treat the genus as containing only one species Elettaria cardamomum, while others separate Sri
Lankan plants out as a separate species Elettaria repens Sonner.

Common names
Common names include green cardamom, true cardamom, and (E. repens) Ceylon cardamom.

Growth

It is a pungent aromatic herbaceous perennial plant growing to 2–4 m
in height. The leaves are alternate in two ranks, linear-lanceolate,
40–60 cm long, with a long pointed tip. The flowers are white to lilac
or pale violet, produced in a loose spike 30–60 cm long. The fruit is a
three-sided yellow-green pod 1–2 cm long, containing several black
seeds.

Uses

The green seed pods of the plant are dried and the seeds inside the pod
are used in Indian and other Asian cuisines either whole or in a ground form. It is the most widely cultivated species
of cardamom; for other types and uses, see cardamom.

Cardamom pods as used as spice

Ground cardamom is an ingredient in many Indian curries, and is a
primary contributor to the flavour of masala chai. In the Middle East
and Iran, cardamom is used to flavour coffee and tea. In Turkey, it is
used to flavor the black Turkish tea (Kakakule in Turkish).

As well as in its native range, it is also grown in Nepal, Vietnam,
Thailand, and Central America. In India, the states of Sikkim and
Kerala are the main producers of cardamom; they rank highest both in
cultivated area and in production. It was first imported into Europe
c.1200 CE.

References
• University of Melbourne: Sorting Elettaria names [1]

• Germplasm Resources Information Network: Elettaria [2]

External links
• Caldecott, Todd (2006). Ayurveda: The Divine Science of Life. Elsevier/Mosby. ISBN 0723434107. Contains a

detailed monograph on Elettaria cardamomum (Ela; Cardamom) as well as a discussion of health benefits and
usage in clinical practice. Available online at http:/ / www. toddcaldecott. com/ index. php/ herbs/ learning-herbs/
469-cardamom
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Epimedium grandiflorum

Scientific classification

Kingdom: Plantae
Division: Magnoliophyta
Class: Magnoliopsida
Order: Ranunculales
Family: Berberidaceae
Genus: Epimedium

L.
Species
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About 60 species in cultivation,
including:
Epimedium acuminatum
Epimedium alpinum
Epimedium brachyrrhizum
Epimedium brevicornu
Epimedium campanulatum
Epimedium chlorandrum
Epimedium davidii
Epimedium diphyllum
Epimedium dolichostemon
Epimedium ecalcaratum
Epimedium elongatum
Epimedium epsteinii
Epimedium fangii
Epimedium flavum
Epimedium franchetii
Epimedium grandiflorum
Epimedium ilicifolium
Epimedium latisepalum
Epimedium leptorrhizum
Epimedium lishihchenii
Epimedium membranaceum
Epimedium mikinorii
Epimedium myrianthum
Epimedium ogisui
Epimedium pauciflorum
Epimedium perralderianum
Epimedium platypetalum
Epimedium pinnatum

Epimedium pubescens
Epimedium pubigerum
Epimedium rhizomatosum
Epimedium sagittatum
Epimedium sempervirens
Epimedium setosum
Epimedium sutchuenense
Epimedium truncatum
Epimedium wushanense

Epimedium, also known as Rowdy Lamb Herb, Barrenwort, Bishop's Hat, Fairy Wings, Horny Goat Weed, or
Yin Yang Huo (Chinese: 淫 羊 藿), is a genus of about 60 or more species of herbaceous flowering plants in the
family Berberidaceae. The large majority are endemic to southern China, with further outposts in Europe,[1] and
central, southern and eastern Asia.
Epimedium species are hardy perennials. The majority have four-petaled "spider-like" flowers in spring. Many are
believed to be aphrodisiacs, particularly horny goat weed.[2]

Cultivation
Some varieties and hybrids have been in Western cultivation for the last 100 to 150 years. There are now a wide 
array of new Chinese species being cultivated in the west, many of which have only recently been discovered, and a 
number of which have yet to be named. There are also many older Japanese hybrids and forms, extending the 
boundaries of the genus in cultivation. Few genera of plants have seen such a dramatic increase in new species, 
primarily thanks to the work of Mikinori Ogisu of Japan and Darrell Probst of Massachusetts. The majority of the 
Chinese species have not been fully tested for hardiness or indeed for any other aspect of their culture. The initial
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assumption that the plants would only thrive where their native conditions could be closely replicated have proven to
be overly cautious, as most varieties are proving extraordinarily amenable to general garden and container
cultivation.

Epimedium x versicolor

Hybrids include Epimedium versicolor (see illustration).

Propagation

While they can be successfully propagated in early spring, Epimedium
are best divided in late August, with the aim of promoting rapid
re-growth of roots and shoots before the onset of winter. Several
breeders (in particular Darrell Probst, Tim Branney & Robin White)
have also undertaken their own hybridization programmes with the
genus Epimedium. Various new nursery selections are gradually
appearing in the nursery trade, the best of which are extending the
colour and shape range of the flowers available to the gardener.

Garden uses
Hugely popular as garden plants for centuries in Japan, Epimedium are only just beginning to garner attention in the
West. While they vary somewhat in their respective hardiness, all are essentially dwellers of the forest floor, and, as
such, all require fundamentally similar conditions of moist, free draining, humus rich soil and cool shade, with some
shelter for the newly emerging leaves. Some of the more robust varieties are often recommended as plants for dry
shade, and whilst their tough foliage and stout rhizomes can allow them to grow successfully in such conditions,
(and in more open, exposed positions too, in some instances) they will certainly not give their best. Furthermore,
dryness and exposure will pretty much guarantee the early death of many of the newer and more delicate species.
Given suitable conditions most Epimedium will form beautiful ground cover plants, often with magnificent new
leaves tinted in bronze, copper and reds combining with a huge variety of flower colours and forms in spring.
Handsome and dense-growing foliage remains present for much of the year, with the leaves often turning purple,
crimson and scarlet in autumn in some forms, and remaining evergreen in others. With all varieties, however, the
foliage is best cut off at ground level shortly before new leaves emerge, so as to fully reveal their beauty of form and
colour. Ideally, a mulch should then be applied to protect the new growth from frosts.

Flower forms

Epimedium alpinum flower

From the gardeners point of view Epimedium flowers comprise two
main parts, the inner sepals, which are petal-like and four in number
(the four outer sepals are small, insignificant, and rapidly shed as the
flowers open) and the petals, which are held within the sepals. In some
species these petals have developed long spurs and in such plants they
greatly exceed the size of the surrounding sepals, producing a flower
shaped like an inverted crown, and also giving rise to one of the
common names for Epimedium- bishops hat. In other species, however,
(such as E. perraldianum) the petals are reduced to tiny spurs, and it is
the greatly enlarged and highly coloured sepals that have expanded to
catch the attention of the wandering insect.
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Medicinal uses

Aphrodisiac
Many species of Epimedium have aphrodisiac qualities associated with content of icariin. According to legend, this
property was discovered by a Chinese goat herder who noticed sexual activity in his flock after they ate the weed. It
is sold as a health supplement; usually in raw herb, tablet, or capsule form and sometimes blended with other
supplements. The over-exploitation of wild populations of Epimedium for use in traditional Chinese medicine is
having potentially serious consequences for the long-term survival of several species, none of which is widely
cultivated for medicinal purposes.
The "active ingredient" in Epimedium is icariin,[3] which can be found in standardized extracts from 5% up to 60%
potent. Strengths above that are usually reserved for lab use.
Icariin is purported to work by increasing levels of nitric oxide, which relax smooth muscle. It has been
demonstrated to relax rabbit penile tissue by nitric oxide and PDE-5 activity.[4] Other research has demonstrated that
injections of Epimedium extract directly into the penis of the rat results in an increase in penile blood pressure.[5]

Like sildenafil (the erectile dysfunction drug commonly sold as Viagra), icariin, the active compound in Epimedium,
inhibits the activity of PDE-5. In vitro assays have demonstrated that icariin weakly inhibits PDE-5 with an IC50 of
around 1 μM,[6][7] while sildenafil has an IC50 of about 6.6 nM (.0066 μM) and vardenafil (Levitra) has an IC50 of
about 0.7 nM (.0007 μM).[8] Measured differently, the EC50 of icariin is approximately 4.62 μM, while sildenafil's is
.42 μM.[9] With the weak potency of Epimedium, and its unknown oral bioavailability, the amount of Epidemium
extract necessary to have any effect is unclear from the literature.
A recently published Italian study modified icariin structurally and investigated a number of derivatives.[10]

Inhibitory concentrations for PDE-5 close to sildenafil could be reached. Moreover, the most potent PDE-5 inhibitor
of this series was also found to be a less potent inhibitor of phosphodiesterase-6 (PDE-6) and cyclic adenosine
monophosphate-phosphodiesterase (cAMP-PDE), thus showing it to have more specificity for PDE-5 than sildenafil.
Epimedium has been shown to up-regulate genes associated with nitric oxide production and changes in
adenosine/guanine monophosphate balance in ways that other PDE5 inhibitors do not. Epimedium may have
potential to help sexual dysfunction and osteoporosis.[11]

Epimedium was used in a patent infringement case to rescind parts of the U.S. viagra patent based on historic use in
chinese medicine. The specific claim was that viagra was the first medical example of a pde5 inhibitor which treated
erectile dysfunction and therefore claimed patent protection from all similar pde5 inhibitors. Patent examiners used
Epimedium as an example of prior use and rescinded those portions of the patent, however, the viagra patent still
protects the manufacturing process and/or chemical formula for sildenafil. [12]

Osteoporosis
Animal studies indicate that Icariin also stimulates osteoblast activity in bone tissue, leading to the development and
marketing of medicinal products based on Epimedium extracts for treatment of osteoporosis.[13][14][15][16][17][18]

Chemistry
Epimedium wushanense,contains a number of flavanoids. A total of 37 compounds were characterized from the
underground and aerial parts of the plant. Among them, 28 compounds were prenylated flavonoids. The predominant
flavonoid, epimedin C [19], ranged from 1.4 to 5.1% in aerial parts and 1.0 to 2.8% in underground parts.[20]
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Fennel

Fennel
Foeniculum vulgare

Fennel in flower

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Apiales
Family: Apiaceae (Umbelliferae)
Genus: Foeniculum

Species: F. vulgare

Binomial name

Foeniculum vulgare
Mill.

Fennel (Foeniculum vulgare) is a plant species in the genus Foeniculum (treated as the sole species in the genus by
most botanists). It is a member of the family Apiaceae (formerly the Umbelliferae). It is a hardy, perennial,
umbelliferous herb, with yellow flowers and feathery leaves. It is indigenous to the shores of the Mediterranean, but
has become widely naturalised in many parts of the world, especially on dry soils near the sea-coast and on
riverbanks.
It is a highly aromatic and flavorful herb with culinary and medicinal uses, and, along with the similar-tasting anise, 
is one of the primary ingredients of absinthe. Florence fennel or finocchio is a selection with a swollen, bulb-like
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stem base that is used as a vegetable.
Fennel is used as a food plant by the larvae of some Lepidoptera species including the mouse moth and the anise
swallowtail.

Etymology and history
The word fennel developed from the Middle English fenel or fenyl. This came from the Old English fenol or finol,
which in turn came from the Latin feniculum or foeniculum, the diminutive of fenum or faenum, meaning "hay". The
Latin word for the plant was ferula, which is now used as the genus name of a related plant. As Old English finule it
is one of the nine plants invoked in the pagan Anglo-Saxon Nine Herbs Charm, recorded in the 10th century.
In Greek mythology, Prometheus used the stalk of a fennel plant to steal fire from the gods. Also, it was from the
giant fennel, Ferula communis, that the Bacchanalian wands of the god Dionysus and his followers were said to have
come.[1]

Appearance

Fennel flowerheads

Saunf or fennel seeds used as a
spice and an after-mint in India and

Pakistan

Fennel, Foeniculum vulgare, is a perennial herb. It is erect, glaucous
green, and grows to heights of up to 2.5 m, with hollow stems. The
leaves grow up to 40 cm long; they are finely dissected, with the
ultimate segments filiform (threadlike), about 0.5 mm wide. (Its leaves
are similar to those of dill, but thinner.) The flowers are produced in
terminal compound umbels 5–15 cm wide, each umbel section having
20–50 tiny yellow flowers on short pedicels. The fruit is a dry seed
from 4–10 mm long, half as wide or less, and grooved.[2]
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Cultivation and uses

Fennel, bulb, raw

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  130 kJ (unknown operator: u'strong' kcal)

Carbohydrates 7.29 g

- Dietary fiber 3.1 g

Fat 0.20 g

Protein 1.24 g

Thiamine (vit. B1) 0.01 mg (1%)

Riboflavin (vit. B2) 0.032 mg (3%)

Niacin (vit. B3) 0.64 mg (4%)

Pantothenic acid (B5) 0.232 mg (5%)

Vitamin B6 0.047 mg (4%)

Folate (vit. B9) 27 μg (7%)

Vitamin C 12 mg (14%)

Calcium 49 mg (5%)

Iron 0.73 mg (6%)

Magnesium 17 mg (5%)

Manganese 0.191 mg (9%)

Phosphorus 50 mg (7%)

Potassium 414 mg (9%)

Zinc 0.20 mg (2%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Fennel is widely cultivated, both in its native range and elsewhere, for its edible, strongly flavoured leaves and fruits,
which are often mistermed "seeds".[3] Its aniseed flavour comes from anethole, an aromatic compound also found in
anise and star anise, and its taste and aroma are similar to theirs, though usually not as strong.[3]

The Florence fennel (Foeniculum vulgare Azoricum Group; syn. F. vulgare var. azoricum) is a cultivar group with
inflated leaf bases which form a bulb-like structure. It is of cultivated origin,[4] and has a mild anise-like flavour, but
is more aromatic and sweeter. Florence fennel plants are smaller than the wild type. Their inflated leaf bases are
eaten as a vegetable, both raw and cooked. There are several cultivars of Florence fennel, which is also known by
several other names, notably the Italian name finocchio. In North American supermarkets, it is often mislabelled as
"anise".[5]

Foeniculum vulgare 'Purpureum' or 'Nigra', "bronze-leaved" fennel, is widely available as a decorative garden
plant.[6]

Fennel has become naturalised along roadsides, in pastures, and in other open sites in many regions, including 
northern Europe, the United States, southern Canada and in much of Asia and Australia. It propagates well by seed, 
and is considered an invasive species and a weed in Australia and the United States.[7] In western North America, 
fennel can be found from the coastal and inland wildland-urban interface east into hill and mountain areas, excluding
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desert habitats.

Florence fennel bulbs

Florence fennel was one of the three main herbs used in the preparation of
absinthe, an alcoholic mixture which originated as a medicinal elixir in
Switzerland and became, by the late 19th century, a popular alcoholic drink in
France and other countries.

Culinary uses

Fennel, from Koehler's Medicinal-plants (1887)

The bulb, foliage, and seeds of the fennel plant are widely used in
many of the culinary traditions of the world. Fennel pollen is the most
potent form of fennel, but also the most expensive.[8] Dried fennel seed
is an aromatic, anise-flavoured spice, brown or green in colour when
fresh, slowly turning a dull grey as the seed ages. For cooking, green
seeds are optimal.[3] The leaves are delicately flavoured and similar in
shape to those of dill. The bulb is a crisp, hardy vegetable and may be
sautéed, stewed, braised, grilled, or eaten raw.

Fennel seeds are sometimes confused with those of anise, which are
similar in taste and appearance, though smaller. Fennel is also used as
a flavouring in some natural toothpastes.

Fennel features prominently in Mediterranean cuisine, where bulbs and
fronds are used, both raw and cooked, in side dishes, salads, pastas,
vegetable dishes and risottos. Fennel seed is a common ingredient in
Italian sausages and meatballs and northern European rye breads.

Many cultures in India, Pakistan, Afghanistan, Iran and the Middle East use fennel seed in their cookery. Fennel is
one of the most important spices in Kashmiri Pandit and Gujarati cooking. It is an essential ingredient of the
Assamese/Bengali/Oriya spice mixture panch phoron and in Chinese five-spice powders. In many parts of India and
Pakistan, roasted fennel seeds are consumed as mukhwas, an after-meal digestive and breath freshener. Fennel leaves
are used as leafy green vegetables either by themselves or mixed with other vegetables, cooked to be served and
consumed as part of a meal, in some parts of India. In Lebanon, it is used to make a special kind of egg omelette
(along with onions, and flour) called ijjeh.

Many egg, fish, and other dishes employ fresh or dried fennel leaves. Florence fennel is a key ingredient in some
Italian and German salads, often tossed with chicory and avocado, or it can be braised and served as a warm side
dish. It may be blanched or marinated, or cooked in risotto.
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Medicinal uses

Fennel seeds

Fennel contains anethole, which can explain some of its medical
effects: it, or its polymers, act as phytoestrogens.[9]

Intestinal tract

Mrs. Grieve's Herbal[10] states:
On account of its carminative properties, fennel is chiefly used
medicinally with purgatives to allay their side effects, and for
this purpose forms one of the ingredients of the well-known
compound liquorice powder. Fennel water has properties similar
to those of anise and dill water: mixed with sodium bicarbonate
and syrup, these waters constitute the domestic 'gripe water', used to correct the flatulence of infants. Volatile
oil of fennel has these properties in concentration. Fennel tea, also employed as a carminative, is made by
pouring boiling water on a teaspoonful of bruised fennel seeds.[10]

Carminative properties of fennel are known from ancient times, as recorded in the Latin phrase "semen foeniculi
pellit spiracula culi"[11], which literally means "the fenned seeds make blow the arsehole".
Fennel can be made into a syrup to treat babies with colic (formerly thought to be due to digestive upset), but long
term ingestion of fennel preparations by babies is a known cause of thelarche.[12]

For adults, fennel seeds or tea can relax the intestines and reduce bloating caused by digestive disorders.

Eyes

In the Indian subcontinent, fennel seeds are also eaten raw, sometimes with some sweetener, as they are said to
improve eyesight. Ancient Romans regarded fennel as the herb of sight. Root extracts were often used in tonics to
clear cloudy eyes. Extracts of fennel seed have been shown in animal studies to have a potential use in the treatment
of glaucoma.[13]

Blood and urine

Fennel may be an effective diuretic and a potential drug for treatment of hypertension.[14][15]

Breastmilk

There are historical anecdotes that fennel is a galactagogue,[16] improving the milk supply of a breastfeeding mother.
This use, although not supported by direct evidence, is sometimes justified by the fact that fennel is a source of
phytoestrogens, which promote growth of breast tissue.[17] However, normal lactation does not involve growth of
breast tissue. There is a single case report of fennel tea ingested by a breastfeeding mother resulting in neurotoxicity
for the newborn child.[18]
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Other uses
Syrup prepared from fennel juice was formerly given for chronic coughs. It is one of the plants which is said to be
disliked by fleas, and powdered fennel has the effect of driving away fleas from kennels and stables.[19]

Production
India is the leader in production of anise, badian (star anise), fennel and coriander.

Top ten anise, badian, fennel & coriander producers — 11 June 2008

Country Production (Tonnes) Footnote

  India 110,000 F

  Mexico 49,688 F

  People's Republic of China 40,000 F

  Iran 30,000 F

  Bulgaria 28,100 F

  Syria 27,700

  Morocco 23,000 F

  Egypt 22,000 F

  Canada 11,000 F

  Afghanistan 10,000 F

World 415,027 A

No symbol = official figure, P = official figure, F = FAO estimate, * = Unofficial/Semi-official/mirror data, C = Calculated figure A = Aggregate (may include official,
semi-official or estimates);
Source: Food And Agricultural Organization of United Nations: Economic And Social Department: The Statistical Division [13]

Similar species
Many species in the family Apiaceae (formerly Umbelliferae) are superficially similar to fennel, and some, such as
poison hemlock (see below), are toxic. It is therefore unwise, and potentially extremely dangerous, to use any part of
any of these plants as a herb or vegetable unless it can be positively identified as being edible.
Dill, coriander and caraway are similar-looking herbs, but shorter-growing than fennel, reaching only 40–60 cm; dill
has thread-like, feathery leaves and yellow flowers; coriander and caraway have white flowers and finely divided
leaves (though not as fine as dill or fennel) and are also shorter-lived (being annual or biennial plants). The
superficial similarity in appearance between these may have led to a sharing of names and etymology, as in the case
of meridian fennel, a term for caraway.[20]

Cicely, or sweet cicely, is sometimes grown as a herb; like fennel, it contains anethole, and therefore has a similar
aroma, but it is lower-growing (to 2 m), has large umbels of white flowers, and its leaves are fern-like rather than
threadlike.
Giant fennel (Ferula communis) is a large, coarse plant, with a pungent aroma, which grows wild in the
Mediterranean region and is only occasionally grown in gardens elsewhere. Other species of the genus Ferula are
also commonly called giant fennel, but they are not culinary herbs.
The most dangerous plant which might be confused with fennel is probably hemlock (poison hemlock). Hemlock 
tends to grow near water or in consistently moist soil, is tall (0.75 – 2 m), has purple blotches on the main stem, and 
is heavily branched, with small umbels of white flowers. A useful test to distinguish between it and fennel is to crush
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some leaves and smell them. Fennel smells like anise or liquorice, whereas the smell of poison hemlock is often
described as mouse-like or musty. But take care: coniine, a toxin contained in poison hemlock, can be absorbed
through the skin, so do not do this "smell test" with bare hands (and avoid touching your eyes or mouth) unless you
can wash them immediately afterwards.
Fennel is found growing, in North America, in the same habitat and alongside natives osha (Ligusticum porteri) and
Lomatium species, useful medicinal relatives in the parsley family.
Lomatium (which closely resembles hemlock, and can be very difficult to distinguish from it) is an important
historical food plant of Native Americans, known as biscuit root. Most Lomatium species have yellow flowers, like
fennel, but some are white flowered and closely resemble poison hemlock. Most Lomatium spp. have finely divided,
hairlike leaves; their roots have a delicate rice-like odor, unlike the musty odor of hemlock. Lomatium species tend
to prefer dry rocky soils devoid of organic material.
Osha, Ligusticum porteri, has white flowers and finely-divided leaves, similar to poison hemlock, but not as fine as
fennel or dill. The leaves are intensely fragrant with a "spicy celery" odor, unlike the musty or "mousy" smell of
poison hemlock, but care should be taken in checking this characteristic, as the fresh juice (of the roots) is astringent
and can cause blistering.
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Fenugreek

Fenugreek

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Fabales
Family: Fabaceae
Genus: Trigonella

Species: T. foenum-graecum

Binomial name

Trigonella foenum-graecum
L.[1]

Fenugreek (   /ˈfɛnjʉɡriːk/; Trigonella foenum-graecum) is a plant in the family Fabaceae. Fenugreek is used
both as a herb (the leaves) and as a spice (the seed, often called methi in Urdu/Hindi/Nepali). The leaves and sprouts
are also eaten as vegetables. The plant is cultivated worldwide as a semi-arid crop and is a common ingredient in
many curries.
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History
The name fenugreek or foenum-graecum is from Latin for "Greek hay". The plant's similarity to wild clover has
likely spawned its Swedish name: "bockhornsklöver" as well as the German: "Bockshornklee", both literally
meaning: "ram's horn clover".
Zohary and Hopf note that it is not yet certain which wild strain of the genus Trigonella gave rise to the domesticated
fenugreek but believe it was brought into cultivation in the Near East. Charred fenugreek seeds have been recovered
from Tell Halal, Iraq, (radiocarbon dating to 4000 BC) and Bronze Age levels of Lachish, as well as desiccated seeds
from the tomb of Tutankhamen.[2] Cato the Elder lists fenugreek with clover and vetch as crops grown to feed cattle
(De Agri Cultura, 27).

Production
Major fenugreek producing countries are Nepal, India, Pakistan, Bangladesh, Argentina, Egypt, France, Spain,
Turkey, Morocco and China. India is the largest producer of fenugreek in the world where Rajasthan, Gujarat,
Uttaranchal, Uttar Pradesh, Madhya Pradesh, Maharashtra, Haryana and Punjab are the major fenugreek producing
states. Rajasthan produces the lion's share of India's production, accounting for over 80% of the nation's total
fenugreek output. Qasuri Methi, more popular for its appetizing fragrance, comes from Qasur, Pakistan, and regions
irrigated by the Sutlej River, in the Indian and Pakistani states of Punjab. (sources: T. Jilani PhD, Arizona, DASD
2007)[3][4]

Use

Cuisine
The cuboid yellow to amber coloured fenugreek seeds are frequently used in the preparation of pickles, curry
powders, and curry paste, and the spice is often encountered in the cuisine of the Indian subcontinent.[5] The dried
leaves – also called kasuri methi (or kasoori methi in North India and Pakistan), after the region of Kasur in Punjab,
Pakistan province, where it grows abundantly – have a bitter taste and a characteristically strong smell. When
harvested as microgreens, it also known as Samudra Methi, in Maharashtra, especially in and around Mumbai, where
it is often grown near the sea in the sandy tracts, hence the name (Samudra means "ocean" in Sanskrit)[6]. It is
calledMenthium or Venthayam in Tamil and Menthya (ಮೆಂತ್ಯ) in Kannada
Fenugreek is used in Eritrean and Ethiopian cuisine.[7] The word for fenugreek in Amharic is abesh (or abish), and
the seed is used in Ethiopia as a natural herbal medicine in the treatment of diabetes.[7]

Yemenite Jews following the interpretation of Rabbi Salomon Isaacides, Rashi of Talmūd, believe Fenugreek, which
they call Helba (חילבה) is the Talmudic Rubia (רוביא). They use Fenugreek to produce Hilba [8], a foamy sauce
reminiscent of curry, consumed daily but ceremoniously during the meal of the first and/or second night of Rosh
Hashana (Jewish New Year).[9]

http://en.wiktionary.org/wiki/fenugreek
http://en.wikipedia.org/w/index.php?title=Latin_language
http://en.wikipedia.org/w/index.php?title=Near_East
http://en.wikipedia.org/w/index.php?title=Iraq
http://en.wikipedia.org/w/index.php?title=Radiocarbon_dating
http://en.wikipedia.org/w/index.php?title=Bronze_Age
http://en.wikipedia.org/w/index.php?title=Lachish
http://en.wikipedia.org/w/index.php?title=KV62
http://en.wikipedia.org/w/index.php?title=Tutankhamen
http://en.wikipedia.org/w/index.php?title=Cato_the_Elder
http://en.wikipedia.org/w/index.php?title=Vetch
http://en.wikipedia.org/w/index.php?title=De_Agri_Cultura
http://en.wikipedia.org/w/index.php?title=Nepal
http://en.wikipedia.org/w/index.php?title=India
http://en.wikipedia.org/w/index.php?title=Pakistan
http://en.wikipedia.org/w/index.php?title=Bangladesh
http://en.wikipedia.org/w/index.php?title=Argentina
http://en.wikipedia.org/w/index.php?title=Egypt
http://en.wikipedia.org/w/index.php?title=France
http://en.wikipedia.org/w/index.php?title=Spain
http://en.wikipedia.org/w/index.php?title=Turkey
http://en.wikipedia.org/w/index.php?title=Morocco
http://en.wikipedia.org/w/index.php?title=China
http://en.wikipedia.org/w/index.php?title=Rajasthan
http://en.wikipedia.org/w/index.php?title=Gujarat
http://en.wikipedia.org/w/index.php?title=Uttaranchal
http://en.wikipedia.org/w/index.php?title=Uttar_Pradesh
http://en.wikipedia.org/w/index.php?title=Madhya_Pradesh
http://en.wikipedia.org/w/index.php?title=Maharashtra
http://en.wikipedia.org/w/index.php?title=Haryana
http://en.wikipedia.org/w/index.php?title=Punjab_%28India%29
http://en.wikipedia.org/w/index.php?title=Rajasthan
http://en.wikipedia.org/w/index.php?title=Kasur
http://en.wikipedia.org/w/index.php?title=Pakistan
http://en.wikipedia.org/w/index.php?title=Sutlej_River
http://en.wikipedia.org/w/index.php?title=Punjab_region
http://en.wikipedia.org/w/index.php?title=Cuboid
http://en.wikipedia.org/w/index.php?title=Indian_pickle
http://en.wikipedia.org/w/index.php?title=Curry_powder
http://en.wikipedia.org/w/index.php?title=Curry_powder
http://en.wikipedia.org/w/index.php?title=Curry_paste
http://en.wikipedia.org/w/index.php?title=Cuisine
http://en.wikipedia.org/w/index.php?title=Indian_subcontinent
http://en.wikipedia.org/w/index.php?title=North_India
http://en.wikipedia.org/w/index.php?title=Pakistan
http://en.wikipedia.org/w/index.php?title=Kasur
http://en.wikipedia.org/w/index.php?title=Punjab%2C_Pakistan
http://en.wikipedia.org/w/index.php?title=Punjab%2C_Pakistan
http://en.wikipedia.org/w/index.php?title=Samudra_Methi
http://en.wikipedia.org/w/index.php?title=Maharashtra
http://en.wikipedia.org/w/index.php?title=Mumbai
http://en.wikipedia.org/w/index.php?title=Samudra
http://en.wikipedia.org/w/index.php?title=Sanskrit
http://en.wikipedia.org/w/index.php?title=Tamil_language
http://en.wikipedia.org/w/index.php?title=Kannada
http://en.wikipedia.org/w/index.php?title=Cuisine_of_Eritrea
http://en.wikipedia.org/w/index.php?title=Cuisine_of_Ethiopia
http://en.wikipedia.org/w/index.php?title=Amharic_language
http://en.wikipedia.org/w/index.php?title=Ethiopia
http://en.wikipedia.org/w/index.php?title=Diabetes
http://en.wikipedia.org/w/index.php?title=Rashi
http://en.wikipedia.org/w/index.php?title=Talmud
http://he.wikipedia.org/wiki/%D7%92%D7%A8%D7%92%D7%A8%D7%A0%D7%99%D7%AA_%D7%99%D7%95%D7%95%D7%A0%D7%99%D7%AA
http://www.cookipedia.co.uk/wiki/index.php/Hilba_(Fenugreek_paste)
http://en.wikipedia.org/w/index.php?title=Rosh_Hashana
http://en.wikipedia.org/w/index.php?title=Rosh_Hashana


Fenugreek 438

Lactation
Fenugreek seeds are thought to be a galactagogue that is often used to increase milk supply in lactating women.[10]

Medicinal
Arthritis has a low incidence rate in India where a lot of fenugreek is consumed. Drinking 1 cup of fenugreek tea per
day, made from the leaves, is said to relieve the discomfort of arthritis.[11]

A June 2011 study at the Australian Centre for Integrative Clinical and Molecular Medicine found that men aged 25
to 52 who took a fenugreek extract twice daily for six weeks scored 25% higher on tests gauging libido levels than
those who took a placebo.[12][13]

Seeds

Dried fenugreek seed

Fenugreek seeds are a rich source of the polysaccharide
galactomannan. They are also a source of saponins such as diosgenin,
yamogenin, gitogenin, tigogenin, and neotigogens. Other bioactive
constituents of fenugreek include mucilage, volatile oils, and alkaloids
such as choline and trigonelline.

Fenugreek seeds are used as a medicinal in Traditional Chinese
Medicine under the name Hu Lu Ba (Traditional Chinese: 胡 蘆 巴,
Simplified Chinese: 胡 芦 巴, Pinyin: hú lú bā), where they are
considered to warm and tonify kidneys, disperse cold and alleviate
pain. Main indications are hernia, pain in the groin. They are used raw
or toasted. In India about 2-3g of raw fenugreek seeds (called Methi in
India) are swallowed raw early in the morning with warm water, before

brushing the teeth and before drinking tea or coffee, where they are supposed to have a therapeutic and healing effect
on joint pains, without any side effects.

In Persian cuisine Fenugreek leaves are used and called شنبلیله (shambalile). In Arabic traditional medicine, it is
known as حلبه (Helba or Hulba). Tea made from the seeds is used in the Near East to treat various kidney, heart,
abdominal illnesses and Diabetes. Seeds are used by Bedouin women to strengthen pregnant and breastfeeding
women.
Fenugreek is frequently used in the production of flavoring for artificial maple syrups. The taste of toasted
fenugreek, like cumin, is additionally based on substituted pyrazines. By itself, fenugreek has a bitter taste.
Fenugreek seed is widely used as a galactagogue (milk producing agent) by nursing mothers to increase inadequate
breast milk supply. Studies have shown that fenugreek is a potent stimulator of breast milk production and its use
was associated with increases in milk production.[14] It can be found in capsule form in many health food stores.[15]

Several human intervention trials demonstrated that the antidiabetic effects of fenugreek seeds ameliorate most
metabolic symptoms associated with type-1 and type-2 diabetes in both humans and relevant animal models by
reducing serum glucose and improving glucose tolerance.[16] Fenugreek is currently available commercially in
encapsulated forms and is being prescribed as dietary supplements for the control of hypercholesterolemia and
diabetes by practitioners of complementary and alternative medicine. Fenugreek contains high dietary fiber, so a few
seeds taken with warm water before going to sleep helps avoiding constipation.
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News
In February 2009, the International Frutarom Corporation factory in North Bergen, New Jersey, was found to be the
source of a mysterious maple syrup aroma which had been reported as occasionally drifting over New York City
since 2005. The odor was found to be an ester associated with fenugreek seed processing. No health risks have been
found.[17]

Fenugreek seeds imported from Egypt in 2009 and 2010 have been linked to outbreaks of Escherichia coli O104:H4
in Germany and France, causing 50 deaths in 2011.[18][19]
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Filé powder
Filé powder, also called gumbo filé, is a spicy herb made from the dried and ground leaves of the sassafras tree
(Sassafras albidum),[1] native to eastern North America. It is used in the making of some types of gumbo,[1] a Creole
and Cajun soup/stew often served over rice; other versions of gumbo use okra or roux as a thickener instead.
Sprinkled sparingly over gumbo as a seasoning and a thickening agent, it adds a distinctive, earthy flavor and
texture.[2] Filé can provide thickening when okra is not in season.[3] Filé translates to "string", suggestive of the
powder's thickening ability.[2] "Filé gumbo" is famously mentioned in the classic country song by Hank Williams
Sr., Jambalaya (On The Bayou), as it is considered a staple of Cajun cuisine.[4]

Unlike sassafras roots and bark, the tree's leaves, from which filé is produced, do not contain a detectable amount of
safrole.[5]
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Fish sauce

Thai fish sauce

Fish sauce is a condiment that is derived from fish that have been
allowed to ferment. It is an essential ingredient in many curries and
sauces. Fish sauce is a staple ingredient in numerous cultures in
Southeast Asia and the coastal regions of East Asia, and features
heavily in Thai, Vietnamese, and Philippine cuisine. In addition to
being added to dishes during the cooking process, fish sauce can also
be used in mixed form as a dipping condiment, and it is done in many
different ways by each country mentioned for fish, shrimp, pork, and
chicken. In parts of southern China, it is used as an ingredient for soups
and casseroles.

Fish sauce, and its derivatives, impart an umami flavor to food due to their glutamate content.[1]

Types
Some fish sauces (extracts) are made from raw fish, others from dried fish; some from only a single species, others
from whatever is dredged up in the net, including some shellfish; some from whole fish, others from only the blood
or viscera. Some fish sauces contain only fish and salt, others add a variety of herbs and spices. Fish sauce that has
been only briefly fermented has a pronounced fishy taste, while extended fermentation reduces this and gives the
product a nuttier, cheesier flavor.

Southeast Asian
Southeast Asian fish sauce is often made from anchovies, salt and water, and is often used in moderation because it
is intensely flavoured. Anchovies and salt are arranged in wooden boxes to ferment and are slowly pressed, yielding
the salty, fishy liquid. (The salt extracts the liquid via osmosis.) The variety from Vietnam is generally called nước
mắm (well known by brand names including nước mắm Phú Quốc (Phu Quoc) and nước mắm Phan Thiết (Phan
Thiet)). Nước chấm is a Vietnamese prepared fish sauce condiment dipping sauce. Similar condiments from
Thailand and Burma are called nam pla (น้ำปลา) and ngan bya yay (ငံပြာရည်) respectively. In Lao/Isan it is called
nam pa, but a chunkier, more aromatic version known as padaek is also used. In Cambodia, it is known as teuk trei
(ទឹកត្រី), of which there are a variety of sauces using fish sauce as a base.

Fish sauce factory in Phú Quốc, Vietnam

The Indonesian semi-solid fish paste terasi, the Cambodian prahok and
the Malay fermented krill brick belacan or budu from liquid anchovies
are other popular variations of the same theme.

The similar Philippine version common to Indochina is called patis.
Patis which is a by-product of bagoong is nearly always cooked prior
to consumption (even if used as an accent to salads or other raw
dishes), or used as a cooking ingredient. It is used in cooking many
dishes including a rice porridge called arroz caldo and as a condiment
for fried fish. It is also used in place of table salt in meals to enhance
the flavor of the food, where it can either be dashed from a dispensing
bottle onto the food, or poured into a saucer and mixed with calamansi and used as a dipping sauce.

Southeast Asians generally use fish sauce as a cooking sauce. However, there is a sweet and sour version of this 
sauce which is used more commonly as a dipping sauce (see nước chấm). In Thailand, fish sauce is used in cooking 
and is also kept in a jar at the table for use as a condiment. This jar often contains a mixture of fish sauce, lime juice,

http://en.wikipedia.org/w/index.php?title=File%3ANgan_Pyar_Yay.jpg
http://en.wikipedia.org/w/index.php?title=Condiment
http://en.wikipedia.org/w/index.php?title=Fish
http://en.wikipedia.org/w/index.php?title=Fermentation_%28food%29
http://en.wikipedia.org/w/index.php?title=Southeast_Asia
http://en.wikipedia.org/w/index.php?title=East_Asia
http://en.wikipedia.org/w/index.php?title=Thai_cuisine
http://en.wikipedia.org/w/index.php?title=Vietnamese_cuisine
http://en.wikipedia.org/w/index.php?title=Philippine_cuisine
http://en.wikipedia.org/w/index.php?title=Fish_%28food%29
http://en.wikipedia.org/w/index.php?title=Shrimp
http://en.wikipedia.org/w/index.php?title=Pork
http://en.wikipedia.org/w/index.php?title=Chicken_%28food%29
http://en.wikipedia.org/w/index.php?title=China
http://en.wikipedia.org/w/index.php?title=Soup
http://en.wikipedia.org/w/index.php?title=Casserole
http://en.wikipedia.org/w/index.php?title=Umami
http://en.wikipedia.org/w/index.php?title=Glutamate
http://en.wikipedia.org/w/index.php?title=Species
http://en.wikipedia.org/w/index.php?title=Shellfish
http://en.wikipedia.org/w/index.php?title=Blood
http://en.wikipedia.org/w/index.php?title=Viscera
http://en.wikipedia.org/w/index.php?title=Edible_salt
http://en.wikipedia.org/w/index.php?title=Spice
http://en.wikipedia.org/w/index.php?title=Anchovy
http://en.wikipedia.org/w/index.php?title=Osmosis
http://en.wikipedia.org/w/index.php?title=Vietnam
http://en.wikipedia.org/w/index.php?title=Phu_Quoc
http://en.wikipedia.org/w/index.php?title=Phan_Thiet
http://en.wikipedia.org/w/index.php?title=Phan_Thiet
http://en.wikipedia.org/w/index.php?title=N%C6%B0%E1%BB%9Bc_ch%E1%BA%A5m
http://en.wikipedia.org/w/index.php?title=Thailand
http://en.wikipedia.org/w/index.php?title=Burma
http://en.wikipedia.org/w/index.php?title=Lao_language
http://en.wikipedia.org/w/index.php?title=Isan
http://en.wikipedia.org/w/index.php?title=Padaek
http://en.wikipedia.org/w/index.php?title=Cambodia
http://en.wikipedia.org/w/index.php?title=Ph%C3%BA_Qu%E1%BB%91c
http://en.wikipedia.org/w/index.php?title=Vietnam
http://en.wikipedia.org/w/index.php?title=File%3AFish_sauce_factory%2C_Phu_Quoc.jpg
http://en.wikipedia.org/w/index.php?title=Indonesia
http://en.wikipedia.org/w/index.php?title=Cambodia
http://en.wikipedia.org/w/index.php?title=Prahok
http://en.wikipedia.org/w/index.php?title=Malays_%28ethnic_group%29
http://en.wikipedia.org/w/index.php?title=Krill
http://en.wikipedia.org/w/index.php?title=Belacan
http://en.wikipedia.org/w/index.php?title=Budu_%28Malay_language%29
http://en.wikipedia.org/w/index.php?title=Philippine_condiments
http://en.wikipedia.org/w/index.php?title=Indochina
http://en.wikipedia.org/w/index.php?title=Bagoong
http://en.wikipedia.org/w/index.php?title=Salad
http://en.wikipedia.org/w/index.php?title=Arroz_caldo
http://en.wikipedia.org/w/index.php?title=Calamansi
http://en.wikipedia.org/w/index.php?title=N%C6%B0%E1%BB%9Bc_ch%E1%BA%A5m


Fish sauce 442

and chopped hot chilies, called phrik nam pla.

It is mainly the ethnic Chinese (usually Hokkien and Teochew) who cook with fish sauce (鱼 露 yǘlù, 虾 油 xīayú
in Hokkien) in Indonesia and Malaysia. Fish sauce is a staple of many dishes in cuisines such as Vietnamese, Thai
and Cambodian.

Japanese Fish sauce,Shottsuru & Ishiru.

Japanese

In Japan, it is used as a seasoning of local specialties. Ishiru in the
Noto Peninsula is made from sardine and squid. Shottsuru of Akita
Prefecture is chiefly made from sailfin sandfish. Ikanago shoyu of
Kagawa Prefecture is made from sand lance. They are often reserved
for the preparation of nabemono.

Korean

In Korea, it is called aekjeot or jeotgal, and is used as a crucial
ingredient in many types of kimchi (usually from myoelchi, anchovy or
kanari which is made from sand lance), both for taste and
fermentation. The anchovy-based fish sauce lends itself well to the
making of radish type kimchi. Kanari type fish sauce is more
expensive than the anchovy-based fish sauce and is usually reserved
for the preparation of special cabbage (baechu) kimchi. Saewoojeot
(shrimp) is also popular as side sauce.

Western

Ruins of a Roman garum factory near Tarifa,
Spain

Fish sauce seems to have originated in ancient Greece between 4-3rd
century BC. It was made with a lower salt content than modern fish
sauces.[2]

A similar fish sauce was ubiquitous in Classical Roman cooking,
where in Latin it is known as garum or liquamen, and also existed in
many varieties such as oenogarum (mixed with wine), oxygarum
(mixed with vinegar) and meligarum (mixed with honey). It was one of
the trade specialties in Hispania Baetica. It was made of a variety of
fish including tuna, mackerel, moray eel, and anchovies.[3] Garum was
frequently maligned as smelling bad or rotten, being called, for
example, "evil-smelling fish sauce." "Garum" is said to be most similar to modern colatura d'alici, a fish sauce used
in Neapolitan cuisine.

In English it was formerly translated as fishpickle. The original Worcestershire sauce is a related product because it
is fermented and contains anchovies.
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Flax

Flax plant

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Malpighiales
Family: Linaceae
Genus: Linum

Species: L. usitatissimum

Binomial name

Linum usitatissimum
Linnaeus.

Flax (also known as common flax or linseed) (binomial name: Linum usitatissimum) is a member of the genus 
Linum in the family Linaceae. It is native to the region extending from the eastern Mediterranean to India and was 
probably first domesticated in the Fertile Crescent. It is known as Λινάρι (Linari) in Greek, आलस (Aalas) in Nepali, 
Agasi/Akshi in Kannada, Aazhi Vidhai in Tamil, जवस (Jawas/Javas) or अळशी (Alashi) in Marathi and अलसी (Alsi) in 
Urdu and Hindi, তিসি (Tisi) in Bengali and అవిశలు (avisalu) in Telugu.[1] Flax was extensively cultivated in ancient 
Ethiopia and ancient Egypt.[2] In a prehistoric cave in the Republic of Georgia, dyed flax fibers have been found that
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date to 30,000 BC,[3][4] implicating it as the first domesticated species in human history. New Zealand flax is not
related to flax but was named after it, as both plants are used to produce fibers.

Description

Capsules

Flowers

Flax is an erect annual plant growing to 1.2 m () tall, with slender
stems. The leaves are glaucous green, slender lanceolate, 20–40 mm
long and 3 mm broad. The flowers are pure pale blue,
15–25&NBSP;mm diameter, with five petals; they can also be bright
red. The fruit is a round, dry capsule 5–9 mm diameter, containing
several glossy brown seeds shaped like an apple pip, 4–7 mm long.

In addition to referring to the plant itself, the word "flax" may refer to
the unspun fibers of the flax plant.

Uses

Flax is grown both for its seeds and for its fiber. Various parts of the
plant have been used to make fabric, dye, paper, medicines, fishing
nets, hair gels, and soap. Flax seed is the source of linseed oil, which is
used as an edible oil, as a nutritional supplement and as an ingredient
in many wood finishing products. Flax is also grown as an ornamental
plant in gardens.

Flax seed

Brown Flax Seeds

Flax seeds come in two basic varieties: (1) brown; and (2) yellow or
golden. Most types have similar nutritional characteristics and equal
numbers of short-chain omega-3 fatty acids. The exception is a type of
yellow flax called solin (trade name Linola), which has a completely
different oil profile and is very low in omega-3 FAs. Although brown
flax can be consumed as readily as yellow, and has been for thousands
of years, it is better known as an ingredient in paints, fiber and cattle
feed. Flax seeds produce a vegetable oil known as flaxseed or linseed
oil, which is one of the oldest commercial oils, and solvent-processed
flax seed oil has been used for centuries as a drying oil in painting and
varnishing. In Hindi it is called as allsi while in Marathi it is called aNbaadi
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Golden Flax seed

One hundred grams of ground flax seed supplies about 450
kilocalories, 41 grams of fat, 28 grams of fiber, and 20 grams of
protein.[5]

Flax seed sprouts are edible, with a slightly spicy flavor. Excessive
consumption of flax seeds with inadequate water can cause bowel
obstruction.[6] Flaxseed is called 'Tisi' in northern India, particularly in
the Bihar region. Roasted 'Tisi' is powdered and eaten with boiled rice,
a little water, and a little salt since ancient times in the villages.

Whole flax seeds are chemically stable. Ground flaxseed can go rancid
at room temperature in as little as one week.[7]

Even after storage under conditions similar to those found in commercial bakeries, trained sensory panelists could
not detect differences between bread made with freshly ground flax and bread made with ground flax stored for four
months at room temperature.[8] Ground flax is remarkably stable to oxidation when stored for nine months at room
temperature[9] and for 20 months at ambient temperatures under warehouse conditions.[8] Refrigeration and storage
in sealed containers will keep ground flax from becoming rancid for a longer period.

Nutrients and clinical research

Flax seed

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  2234 kJ (unknown operator: u'strong' kcal)

Carbohydrates 28.88 g

- Sugars 1.55 g

- Dietary fiber 27.3 g

Fat 42.16 g

Protein 18.29 g

Thiamine (vit. B1) 1.644 mg (143%)

Riboflavin (vit. B2) 0.161 mg (13%)

Niacin (vit. B3) 3.08 mg (21%)

Pantothenic acid (B5) 0.985 mg (20%)

Vitamin B6 0.473 mg (36%)

Folate (vit. B9) 0 μg (0%)

Vitamin C 0.6 mg (1%)

Calcium 255 mg (26%)

Iron 5.73 mg (44%)

Magnesium 392 mg (110%)

Phosphorus 642 mg (92%)

Potassium 813 mg (17%)

Zinc 4.34 mg (46%)
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Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Flax seeds contain high levels of dietary fiber as well as lignans, an abundance of micronutrients and omega-3 fatty
acids (table). Flax seeds may lower cholesterol levels, especially in women.[10] Initial studies suggest that flax seeds
taken in the diet may benefit individuals with certain types of breast[11][12] and prostate cancers.[13] A study done at
Duke university suggests that flaxseed may stunt the growth of prostate tumors,[13] although a meta-analysis found
the evidence on this point to be inconclusive.[14] Flax may also lessen the severity of diabetes by stabilizing
blood-sugar levels.[15] There is some support for the use of flax seed as a laxative due to its dietary fiber content[6]

though excessive consumption without liquid can result in intestinal blockage.[16] Consuming large amounts of flax
seed may impair the effectiveness of certain oral medications, due to its fiber content,[16] and may have adverse
effects due to its content of neurotoxic cyanogen glycosides and immunosuppressive cyclic nonapeptides.
One of the main components of flax is lignan, which has plant estrogen as well as antioxidants (flax contains up to
800 times more lignans than other plant foods contain)[17]

Flax fibers

A Heckling Shop in Irvine, Ayrshire used to
prepare flax fibers

Flax fibers are amongst the oldest fiber crops in the world. The use of
flax for the production of linen goes back at least to ancient Egyptian
times. Dyed flax fibers found in a cave in Dzudzuana (prehistoric
Georgia) have been dated to 30,000 years ago.[18] Pictures on tombs
and temple walls at Thebes depict flowering flax plants. The use of
flax fiber in the manufacturing of cloth in northern Europe dates back
to Neolithic times. In North America, flax was introduced by the
Puritans.

Flax fiber is extracted from the bast or skin of the stem of the flax
plant. Flax fiber is soft, lustrous and flexible; bundles of fiber have the
appearance of blonde hair, hence the description "flaxen". It is stronger

than cotton fiber but less elastic. The best grades are used for linen fabrics such as damasks, lace and sheeting.
Coarser grades are used for the manufacturing of twine and rope. Flax fiber is also a raw material for the high-quality
paper industry for the use of printed banknotes and rolling paper for cigarettes and tea bags. Flax mills for spinning
flaxen yarn were invented by John Kendrew and Thomas Porthouse of Darlington in 1787. This process was
improved in the early 1800's by Ross M. Brown.[19] New methods of processing flax and the rising price of cotton
have led to renewed interest in the use of flax as an industrial fiber. Naturally Advanced's Crailar technology is one
proprietary method that is increasing the industrial adoption of this plant.[20]
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Cultivation
The significant linseed producing countries are Canada (~34%) and China (~25.5%), though there is also production
in India (~9%), USA (~8%), Ethiopia (~3.5%) and throughout Europe. Almost all of the United States crop is from
the states of North Dakota, South Dakota, Minnesota, and Montana.[21]

Linseed output in 2005

The soils most suitable for flax, besides the alluvial kind, are deep
loams, and containing a large proportion of organic matter. Heavy
clays are unsuitable, as are soils of a gravelly or dry sandy nature.
Farming flax requires few fertilizers or pesticides. Within 8 weeks of
sowing, the plant will reach 10–15 cm in height, and will grow several
centimeters per day under its optimal growth conditions, reaching
70–80 cm within fifteen days.

Top ten linseed producers — 2007
[22]

Country Production (metric tons) Footnote

  Canada 633,500 -   Russia 47,490

  Ukraine 45,000 *

  France 41,000 F

  Argentina 34,000

World 1,875,018 A

No symbol = official figure, P = official figure, F = FAO estimate, * = Unofficial/Semi-official/mirror data, C = Calculated figure A = Aggregate (may include official,
semi-official or estimates)

Diseases
Includes pest problems

Maturation
Flax is harvested for fiber production after approximately 100 days, or a month after the plant flowers and two weeks
after the seed capsules form. The base of the plant will begin to turn yellow. If the plant is still green the seed will
not be useful, and the fiber will be underdeveloped. The fiber degrades once the plant is brown.

Harvesting methods

http://en.wikipedia.org/w/index.php?title=Canada
http://en.wikipedia.org/w/index.php?title=China
http://en.wikipedia.org/w/index.php?title=India
http://en.wikipedia.org/w/index.php?title=USA
http://en.wikipedia.org/w/index.php?title=Ethiopia
http://en.wikipedia.org/w/index.php?title=Europe
http://en.wikipedia.org/w/index.php?title=United_States
http://en.wikipedia.org/w/index.php?title=North_Dakota
http://en.wikipedia.org/w/index.php?title=South_Dakota
http://en.wikipedia.org/w/index.php?title=Minnesota
http://en.wikipedia.org/w/index.php?title=Montana
http://en.wikipedia.org/w/index.php?title=File%3A2005linseed.PNG
http://en.wikipedia.org/w/index.php?title=Soil
http://en.wikipedia.org/w/index.php?title=Alluvial
http://en.wikipedia.org/w/index.php?title=Loam
http://en.wikipedia.org/w/index.php?title=Organic_matter
http://en.wikipedia.org/w/index.php?title=Clay
http://en.wikipedia.org/w/index.php?title=Gravel
http://en.wikipedia.org/w/index.php?title=Sand
http://en.wikipedia.org/w/index.php?title=Fertilizer
http://en.wikipedia.org/w/index.php?title=Pesticide
http://en.wikipedia.org/w/index.php?title=Metric_ton
http://en.wikipedia.org/w/index.php?title=File:Flag_of_Canada.svg
http://en.wikipedia.org/w/index.php?title=Canada
http://en.wikipedia.org/w/index.php?title=File:Flag_of_Russia.svg
http://en.wikipedia.org/w/index.php?title=Russia
http://en.wikipedia.org/w/index.php?title=File:Flag_of_Ukraine.svg
http://en.wikipedia.org/w/index.php?title=Ukraine
http://en.wikipedia.org/w/index.php?title=File:Flag_of_France.svg
http://en.wikipedia.org/w/index.php?title=France
http://en.wikipedia.org/w/index.php?title=File:Flag_of_Argentina.svg
http://en.wikipedia.org/w/index.php?title=Argentina


Flax 448

De vlasoogst (1904) ("Flax harvesting") painting by
Emile Claus, Royal Museums of Fine Arts of Belgium,

Brussels, Belgium

There are two ways to harvest flax, one involving mechanized
equipment (combines), and a second method, more manual and
targeted towards maximizing the fiber length.

Mechanical

The mature plant is cut with mowing equipment, similar to hay
harvesting, and raked into windrows. When dried sufficiently, a
combine then harvests the seeds similar to wheat or oat harvesting.
The amount of weeds in the straw affects its marketability, and
this coupled with market prices determined whether the farmer
chose to harvest the flax straw. If the flax was not harvested, it was
typically burned, since the straw stalk is quite tough and
decomposes slowly (i.e., not in a single season), and still being
somewhat in a windrow from the harvesting process, the straw would often clog up tillage and planting equipment. It
was common, in the flax growing regions of western Minnesota, to see the harvested flax straw (square) bale stacks
start appearing every July, the size of some stacks being estimated at 10-15 yards wide by 50 or more yards long, and
as tall as a two-story house.

Manual

The mature plant is pulled up with the roots (not cut), so as to maximize the fiber length. After this, the flax is
allowed to dry, the seeds are removed, and is then retted. Dependent upon climatic conditions, characteristics of the
sown flax and fields, the flax remains on the ground between two weeks and two months for retting. As a result of
alternating rain and the sun, an enzymatic action degrades the pectins which bind fibers to the straw. The farmers
turn over the straw during retting to evenly rett the stalks. When the straw is retted and sufficiently dry, it is rolled
up. It will then be stored by farmers before scutching to extract fibers.
Flax grown for seed is allowed to mature until the seed capsules are yellow and just starting to split; it is then
harvested by combine harvester and dried to extract the seed.

Threshing flax

A tool for threshing flax

Threshing is the process of removing the seeds from the rest of the
plant. As noted above in the Mechanical section, the threshing could be
done in the field by a machine, or in another process, a description of
which follows:

The process is divided into two parts: the first part is intended for the
farmer, or flax-grower, to bring the flax into a fit state for general or
common purposes. This is performed by three machines: one for
threshing out the seed, one for breaking and separating the straw (stem)
from the fiber, and one for further separating the broken straw and
matter from the fiber. In some cases the farmers thrash out the seed in
their own mill and therefore, in such cases, the first machine will be

unnecessary.
The second part of the process is intended for the manufacturer to bring the flax into a state for the very finest
purposes, such as lace, cambric, damask, and very fine linen. This second part is performed by the refining machine
only.
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Flax tissues, Tacuinum sanitatis, 14th century

The threshing process would be conducted as follows:
• Take the flax in small bundles, as it comes from the field or stack,

and holding it in the left hand, put the seed end between the
threshing machine and the bed or block against which the machine
is to strike; then take the handle of the machine in the right hand,
and move the machine backward and forward, to strike on the flax,
until the seed is all threshed out.

•• Take the flax in small handfuls in the left hand, spread it flat
between the third and little finger, with the seed end downwards,
and the root-end above, as near the hand as possible.

•• Put the handful between the beater of the breaking machine, and
beat it gently till the three or four inches, which have been under the
operation of the machine, appear to be soft.

•• Remove the flax a little higher in the hand, so as to let the soft part of the flax rest upon the little finger, and
continue to beat it till all is soft, and the wood is separated from the fiber, keeping the left hand close to the block
and the flax as flat upon the block as possible.

•• The other end of the flax is then to be turned, and the end which has been beaten is to be wrapped round the little
finger, the root end flat, and beaten in the machine till the wood is separated, exactly in the same way as the other
end was beaten.

Preparation for spinning

Stem cross-section, showing locations of
underlying tissues. Ep = epidermis; C = cortex;
BF = bast fibers; P = phloem; X = xylem; Pi =

pith

Before the flax fibers can be spun into linen, they must be separated
from the rest of the stalk. The first step in this process is called retting.
Retting is the process of rotting away the inner stalk, leaving the outer
fibers intact. At this point there is still straw, or coarse fibers,
remaining. To remove these the flax is "broken," the straw is broken up
into small, short bits, while the actual fiber is left unharmed, then
"scutched," where the straw is scraped away from the fiber, and then
pulled through "hackles," which act like combs and comb the straw out
of the fiber.

Retting flax

There are several methods of retting flax. It can be retted in a pond,
stream, field or a tank. When the retting is complete the bundles of flax
feel soft and slimy, and quite a few fibers are standing out from the stalks. When wrapped around a finger the inner
woody part springs away from the fibers.
Pond retting is the fastest. It consists of placing the flax in a pool of water which will not evaporate. It generally
takes place in a shallow pool which will warm up dramatically in the sun; the process may take from only a couple
days to a couple weeks. Pond retted flax is traditionally considered lower quality, possibly because the product can
become dirty, and easily over-retts, damaging the fiber. This form of retting also produces quite an odor.
Stream retting is similar to pool retting, but the flax is submerged in bundles in a stream or river. This generally takes
longer than pond retting, normally by two or three weeks, but the end product is less likely to be dirty, does not smell
as bad and, because the water is cooler, it is less likely to be over-retted.
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Both Pond and Stream retting were traditionally used less because they pollute the waters used for the process.
Field retting is laying the flax out in a large field, and allowing dew to collect on it. This process normally takes a
month or more, but is generally considered to provide the highest quality flax fibers, and produces the least pollution.
Retting can also be done in a plastic trash can or any type of water tight container of wood, concrete, earthenware or
plastic. Metal containers will not work, as an acid is produced when retting, and it would corrode the metal. If the
water temperature is kept at 80°F, the retting process under these conditions takes 4 or 5 days. If the water is any
colder then it takes longer. Scum will collect at the top and an odor is given off the same as in pond retting. Currently
'enzymatic' retting of flax is being researched as a retting technique to engineer fibers with specific properties (Foulk
Akin Dodd (2008). “Pectinolytic enzymes and retting,” BioResources 3(1), 155-169) (Foulk Akin Dodd (2001)
"Processing techniques for improving enzyme-retting of flax," Industrial Crops and Products 13 (2001) 239–248).

Dressing the flax

Breaking flax Scutching flax Heckling flax

Dressing the flax is the term given to removing the straw from the fibers. Dressing consists of three steps: breaking,
scutching, and heckling. The breaking breaks up the straw, then some of the straw is scraped from the fibers in the
scutching process, then the fiber is pulled through heckles to remove the last bits of straw.
The dressing is done as follows:

Breaking: The process of breaking breaks up the straw into short segments. To do it, take the bundles of flax
and untie them. Next, in small handfuls, put it between the beater of the breaking machine (a set of wooden
blades that mesh together when the upper jaw is lowered, which look like a paper cutter but instead of having a
big knife it has a blunt arm), and beat it till the three or four inches that have been beaten appear to be soft.
Move the flax a little higher and continue to beat it till all is soft, and the wood is separated from the fiber.
When half of the flax is broken, hold the beaten end and beat the rest in the same way as the other end was
beaten, till the wood is separated.
Scutching: In order to remove some of the straw from the fiber, it helps to swing a wooden scutching knife
down the fibers while they hang vertically, thus scraping the edge of the knife along the fibers and pull away
pieces of the stalk. Some of the fiber will also be scutched away, this cannot be helped and is a normal part of
the process.
Heckling: In this process the fiber is pulled through various different sized heckling combs or heckles. A
heckle is a bed of "nails" - sharp, long-tapered, tempered, polished steel pins driven into wooden blocks at
regular spacing. A good progression is from 4 pins per square inch, to 12, to 25 to 48 to 80. The first three will
remove the straw, and the last two will split and polish the fibers. Some of the finer stuff that comes off in the
last hackles is called "tow" and can be carded like wool and spun. It will produce a coarser yarn than the fibers
pulled through the heckles because it will still have some straw in it.
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Genetically modified flax contamination
In September 2009 it was reported that Canadian flax exports had been contaminated by a de-registered genetically
modified (GM) variety, known as Triffid. Triffid had food and feed safety approval in both Canada and the U.S.
However, Canadian growers and the Flax Council of Canada had raised concerns about the marketability of this
variety in Europe. The variety was subsequently de-registered in 2001 and never grown commercially in Canada or
the U.S. All stores of the seed were purportedly crushed or destroyed. Despite these precautions flax exports were
found to contain traces of this transgenic flax variety which resulted in problems for Canada's flax growers and the
industry at large, who export 70% of their product to Europe. The EU currently has a zero tolerance policy regarding
GMOs.

As a symbolic image
Flax is the emblem of Northern Ireland and used by the Northern Ireland Assembly. In a coronet, it appeared on the
reverse of the British one pound coin to represent Northern Ireland on coins minted in 1986 and 1991. Flax also
represents Northern Ireland on the badge of the Supreme Court of the United Kingdom and on various logos
associated with it.
Common flax is the national flower of Belarus.
In early tellings of the Sleeping Beauty tale, such as Sun, Moon, and Talia by Giambattista Basile, the princess
pricks her finger not on a spindle but on a sliver of flax, which is later sucked out by her children conceived as she
sleeps.
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Galangal

Kaempferia galanga

Galangal (galanga, blue ginger, laos) is a rhizome of
plants of the genus Alpinia or Kaempferia in the ginger
family Zingiberaceae, with culinary and medicinal uses
originated from Indonesia. (Lao: ຂ່າ "kha"; Thai: ข่า "kha";
Malay: lengkuas (Alpinia galanga); traditional Mandarin:
南 薑 or 高 良 薑; simplified Mandarin: 南 姜 or 高 良

姜; Cantonese: lam keong, 藍 薑; Vietnamese: riềng).

It is used in various Asian cuisines (for example in Thai and
Lao tom yum and tom kha gai soups, Vietnamese Huế
cuisine (tre) and throughout Indonesian cuisine, for
example, in soto). Though it is related to and resembles
ginger, there is little similarity in taste.

In its raw form, galangal has a citrusy, piney, earthy aroma,
with hints of cedar and soap (saponins) in the flavor; its
flavor is a complement to its relative ginger, but galangal
has little of the peppery heat that raw ginger has. It is
available as a whole rhizome, cut or powdered. The whole
fresh rhizome is very hard, and slicing it requires a sharp
knife. A mixture of galangal and lime juice is used as a
tonic in parts of Southeast Asia. In the Indonesian language,
greater galangal is called lengkuas or laos and lesser
galangal is called kencur. It is also known as galanggal, and
somewhat confusingly galingale, which is also the name for
several plants of the unrelated Cyperus genus of sedges
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Galangal rhizome ready to be prepared for cooking

(also with aromatic rhizomes). In Thai
language, greater galangal is called
"ข่า" (kha) or "ข่าใหญ่" (kha yai),
while lesser galangal is called
"ข่าตาแดง" (kha ta daeng). In
Vietnamese, greater galangl is called
riềng nếp and lesser galangal is called
riềng thuốc.

The word galangal, or its variant
galanga, in common usage can refer to
four plant species all in the
Zingiberaceae (ginger family):

• Alpinia galanga or greater galangal
• Alpinia officinarum or lesser galangal
• Kaempferia galanga, also called kencur, aromatic ginger or sand ginger
• Boesenbergia pandurata, also called Chinese ginger or fingerroot

Alpinia galanga is also known as chewing John, little John chew and galanga root. It is used in African-American
folk medicine and hoodoo folk magic.
Polish vodka Zoladkowa Gorzka is flavoured with galanga.
The rhizome of Alpinia galanga has shown antimalarial activity in mice.[1]
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Garcinia indica

Garcinia indica

Kokum fruits, seeds, pulp and rinds.jpg

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Malpighiales
Family: Clusiaceae
Subfamily: Clusioideae
Tribe: Garcinieae
Genus: Garcinia

Species: G. indica
Choisy

Binomial name

Garcinia indica

Garcinia indica, a plant in the mangosteen family (Clusiaceae), commonly known as kokum, is a fruit-bearing tree
that has culinary, pharmaceutical, and industrial uses.
The genus Garcinia, belonging to the family Clusiaceae, includes about 200 species found in the Old World tropics,
mostly in Asia and Africa. Garcinia indica is indigenous to the Western Ghats region of India located along the
western coast of the country. Of the 35 species found in India, 17 are endemic. Of these, seven are endemic to the
Western Ghats, six in the Andaman and Nicobar Islands and four in the northeastern region of India.
Garcinia indica is found in forest lands, riversides and wastelands. These plants prefer evergreen forests, but
sometimes they also thrive in areas with relatively low rainfall. It is also cultivated on a small scale. It does not
require irrigation, spraying of pesticides or fertilizers.
Garcinia indica is known by various names across India, including aamsol, aamsul, bindin, biran, bhirand, bhinda,
bhrinda, brinda, bin'na, kokum (alternate spellings kokam and cocum), katambi, looikya, sour apple, panarpuli,
ratamba.

http://en.wikipedia.org/w/index.php?title=File%3AGarcinia_indica_-_fruits%252C_seeds%252C_pulp_and_rinds.jpg
http://en.wikipedia.org/w/index.php?title=Biological_classification
http://en.wikipedia.org/w/index.php?title=Plant
http://en.wikipedia.org/w/index.php?title=Angiosperms
http://en.wikipedia.org/w/index.php?title=Eudicots
http://en.wikipedia.org/w/index.php?title=Rosids
http://en.wikipedia.org/w/index.php?title=Malpighiales
http://en.wikipedia.org/w/index.php?title=Clusiaceae
http://en.wikipedia.org/w/index.php?title=Clusioideae
http://en.wikipedia.org/w/index.php?title=Garcinieae
http://en.wikipedia.org/w/index.php?title=Garcinia
http://en.wikipedia.org/w/index.php?title=Jacques_Denys_Choisy
http://en.wikipedia.org/w/index.php?title=Binomial_nomenclature
http://en.wikipedia.org/w/index.php?title=Western_Ghats
http://en.wikipedia.org/w/index.php?title=India
http://en.wikipedia.org/w/index.php?title=Endemic
http://en.wikipedia.org/w/index.php?title=Western_Ghats
http://en.wikipedia.org/w/index.php?title=Evergreen_forest


Garcinia indica 457

Uses

Culinary uses

The dried skin of kokum fruits

The outer cover of fruit is dried in the sun to get aamsul or kokam. It is
used as a slightly sour spice in recipes from Maharashtra. Kokum
yields a peculiar flavour and blackish red colour. It is a preferred
substitute for tamarind in curries and other dishes from the Konkan
region. It is also used in cuisine from Gujarat, where it is frequently
used to add flavor and tartness to dal (lentil soup) for flavor balance,
and parts of South India.

The vessel on the left contains syrup which is
obtained from the vessel containing kokum rinds,

on the right. The syrup is used to make kokum
sherbet

Kokum squash or kokum concentrate is used in preparing a drink
(sherbet) which is bright red in colour. Kokum sherbet improves
digestion and cools the body during summers.

Further, the extract/ concentrate of this fruit is called aagal in Konkani
and Marathi. It is to added during the preparation of sol kadhi, along
with coconut milk.

Industrial uses

The seed of Garcinia indica contains 23% - 26% oil, which remains
solid at room temperature. It is used in the preparation of
confectionery, medicines and cosmetics.

Recently, industries have started extracting hydroxycitric acid (HCA) from the rind of the fruit.

Other uses
The tree is ornamental, with a dense canopy of green leaves and red-tinged, tender, young leaves.

National seminar on Kokum
Three national seminars on the subject of Kokum have been held in India till 2011. The second national seminar on
kokum or Garcinia indica was held on March 4 and 5, 2005 at the Goa University, Goa.[1] Kokum crop researchers
envision bright future for it. It is rainfed, pestilence and disease-free and is almost a zero maintenance crop. The only
menace it faces is from monkeys.
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External links
• Plant database [2]

• Article about culinary use of kokum [3]
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Garlic

Garlic

Allium sativum, known as garlic, from William Woodville, Medical Botany, 1793.

Scientific classification 

Kingdom: Plantae
clade: Angiosperms
clade: Monocots
Order: Asparagales
Family: Amaryllidaceae
Subfamily: Allioideae
Genus: Allium

Species: A. sativum

Binomial name

Allium sativum
L.

Allium sativum, commonly known as garlic, is a species in the onion genus, Allium. Its close relatives include the 
onion, shallot, leek, chive,[1] and rakkyo.[2] Dating back over 6,000 years, garlic is native to central Asia,[3] and has
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long been a staple in the Mediterranean region, as well as a frequent seasoning in Asia, Africa, and Europe. It was
known to Ancient Egyptians, and has been used throughout its history for both culinary and medicinal purposes.[4]

Origin and major types

Bulbils

The ancestry of cultivated garlic is not definitively established.
According to Zohary and Hopf,[5] "A difficulty in the identification of
its wild progenitor is the sterility of the cultivars", though it is thought
to be descendent from the species Allium longicuspis, which grows
wild in central and southwestern Asia.[6][7] Allium sativum grows in the
wild in areas where it has become naturalised. The "wild garlic", "crow
garlic", and "field garlic" of Britain are members of the species Allium
ursinum, Allium vineale, and Allium oleraceum, respectively. In North
America, Allium vineale (known as "wild garlic" or "crow garlic") and
Allium canadense, known as "meadow garlic" or "wild garlic" and
"wild onion", are common weeds in fields.[8] One of the best-known
"garlics", the so-called elephant garlic, is actually a wild leek (Allium ampeloprasum), and not a true garlic. Single
clove garlic (also called pearl or solo garlic) originated in the Yunnan province of China.

European garlic

Italian garlic PDO (Aglio Bianco Polesano)

There are a number of garlics with Protected Geographical Status in
Europe; these include:

• Aglio Bianco Polesano from Veneto, Italy (PDO)
• Aglio di Voghiera from Ferrara, Emilia-Romagna, Italy (PDO)
• Ail blanc de Lomagne from Lomagne in the Gascony area of France

(PGI)
• Ail de la Drôme from Drôme in France (PGI)
• Ail rose de Lautrec a rose/pink garlic from Lautrec in France (PGI)
• Ajo Morado de Las Pedroñeras a rose/pink garlic from Las

Pedroñeras in Spain (PGI)

Varieties
While botanists classify garlic under the umbrella of the species, Allium sativum, there are also two main
subspecies.[9]

•• Ophioscorodon, or hard necked garlic, includes porcelain garlics, rocambole garlic, and purple stripe garlics.
•• Sativum, or soft necked garlic, includes artichoke garlic, silverskin garlic, and creole garlic.
Bulb garlic is available in many forms, including fresh, frozen, dried, fermented (black garlic) and shelf stable
products (in tubes or jars). In addition, see Culinary uses for other edible parts of the garlic plant.
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Cultivation
Garlic is easy to grow and can be grown year-round in mild climates. While sexual propagation of garlic is indeed
possible, nearly all of the garlic in cultivation is propagated asexually, by planting individual cloves in the ground.[6]

In cold climates, cloves are planted in the fall, about six weeks before the soil freezes, and harvested in late
spring.[10] Garlic plants are usually very hardy, and are not attacked by many pests or diseases. Garlic plants are said
to repel rabbits and moles.[2] Two of the major pathogens that attack garlic are nematodes and white rot disease,
which remain in the soil indefinitely once the ground has become infected.[6] Garlic also can suffer from pink root, a
typically nonfatal disease that stunts the roots and turns them pink or red.[11]

Garlic plants can be grown close together, leaving enough room for the bulbs to mature, and are easily grown in
containers of sufficient depth. When selecting garlic for planting, it is important to pick large heads from which to
separate cloves. Large cloves, along with proper spacing in the planting bed, will also improve head size. Garlic
plants prefer to grow in a soil with a high organic material content, but are capable of growing in a wide range of soil
conditions and pH levels.[6]

There are different types or subspecies of garlic, most notably hardneck garlic and softneck garlic. The latitude
where the garlic is grown affects the choice of type as garlic can be day-length sensitive. Hardneck garlic is generally
grown in cooler climates; softneck garlic is generally grown closer to the equator.[12][13]

Garlic scapes are removed to focus all the garlic's energy into bulb growth. The scapes can be eaten raw or
cooked.[10][14]

Production trends

Garlic output in 2005

Garlic is grown globally, but China is
by far the largest producer of garlic,
with approximately 10.5 million tonnes
(23 billion pounds) grown annually,
accounting for over 77% of world
output. India (4.1%) and South Korea
(2%) follow, with Egypt and Russia
(1.6%) tied in fourth place and the
United States (where garlic is grown in
every state except for Alaska) in sixth
place (1.4%).[15] This leaves 16% of
global garlic production in countries that each produce less than 2% of global output. Much of the garlic production
in the United States is centered in Gilroy, California, which calls itself the "garlic capital of the world".[16]

Top 10 garlic producers — 11 June 2008

Country Production (tonnes) Footnote

  China 12,088,000 F

  India 645,000 F

  South Korea 325,000 F

  Egypt 258,608 F

  Russia 254,000 F

  United States 221,810

  Spain 142,400

  Argentina 140,000 F

http://en.wikipedia.org/w/index.php?title=Rabbits
http://en.wikipedia.org/w/index.php?title=Mole_%28animal%29
http://en.wikipedia.org/w/index.php?title=Pathogens
http://en.wikipedia.org/w/index.php?title=Nematodes
http://en.wikipedia.org/w/index.php?title=Bulbs
http://en.wikipedia.org/w/index.php?title=Organic_material
http://en.wikipedia.org/w/index.php?title=PH
http://en.wikipedia.org/w/index.php?title=Latitude
http://en.wikipedia.org/w/index.php?title=Scape_%28botany%29
http://en.wikipedia.org/w/index.php?title=File%3A2005garlic.PNG
http://en.wikipedia.org/w/index.php?title=People%27s_Republic_of_China
http://en.wikipedia.org/w/index.php?title=Alaska
http://en.wikipedia.org/w/index.php?title=Gilroy%2C_California
http://en.wikipedia.org/w/index.php?title=Tonne
http://en.wikipedia.org/w/index.php?title=File:Flag_of_the_People%27s_Republic_of_China.svg
http://en.wikipedia.org/w/index.php?title=China
http://en.wikipedia.org/w/index.php?title=File:Flag_of_India.svg
http://en.wikipedia.org/w/index.php?title=India
http://en.wikipedia.org/w/index.php?title=File:Flag_of_South_Korea.svg
http://en.wikipedia.org/w/index.php?title=South_Korea
http://en.wikipedia.org/w/index.php?title=File:Flag_of_Egypt.svg
http://en.wikipedia.org/w/index.php?title=Egypt
http://en.wikipedia.org/w/index.php?title=File:Flag_of_Russia.svg
http://en.wikipedia.org/w/index.php?title=Russia
http://en.wikipedia.org/w/index.php?title=File:Flag_of_the_United_States.svg
http://en.wikipedia.org/w/index.php?title=United_States
http://en.wikipedia.org/w/index.php?title=File:Flag_of_Spain.svg
http://en.wikipedia.org/w/index.php?title=Spain
http://en.wikipedia.org/w/index.php?title=File:Flag_of_Argentina.svg
http://en.wikipedia.org/w/index.php?title=Argentina


Garlic 461

  Myanmar 128,000 F

  Ukraine 125,000 F

World 15,686,310 A

No symbol = official figure, P = official figure, F = FAO estimate, *= unofficial/semiofficial/mirror data,
C = calculated figure, A = aggregate (may include official, semiofficial, or estimates).

Source: Food And Agricultural Organization of United Nations: Economic and Social Department: The Statistical Division [13]

Uses

Culinary uses

Garlic being crushed using a garlic press

String of garlic

Garlic is widely used around the world for its pungent flavor as a
seasoning or condiment.
The garlic plant's bulb is the most commonly used part of the plant.
With the exception of the single clove types, garlic bulbs are normally
divided into numerous fleshy sections called cloves. Garlic cloves are
used for consumption (raw or cooked) or for medicinal purposes. They
have a characteristic pungent, spicy flavor that mellows and sweetens
considerably with cooking.[17]

Other parts of the garlic plant are also edible. The leaves and flowers
(bulbils) on the head (spathe) are sometimes eaten. They are milder in
flavor than the bulbs,[2] and are most often consumed while immature
and still tender. Immature garlic is sometimes pulled, rather like a
scallion, and sold as "green garlic".[18] When green garlic is allowed to
grow past the "scallion" stage, but not permitted to fully mature, it may
produce a garlic "round", a bulb like a boiling onion, but not separated
into cloves like a mature bulb.[19] Additionally, the immature flower
stalks (scapes) of the hardneck and elephant types are sometimes
marketed for uses similar to asparagus in stir-fries.[6]

Inedible or rarely eaten parts of the garlic plant include the "skin" and
root cluster. The papery, protective layers of "skin" over various parts of the plant are generally discarded during
preparation for most culinary uses, though in Korea immature whole heads are sometimes prepared with the tender
skins intact.[20] The root cluster attached to the basal plate of the bulb is the only part not typically considered
palatable in any form.

Garlic is a fundamental component in many or most dishes of various regions, including eastern Asia, South Asia,
Southeast Asia, the Middle East, northern Africa, southern Europe, and parts of South and Central America. The
flavour varies in intensity and aroma with the different cooking methods. It is often paired with onion, tomato, or
ginger. The parchment-like skin is much like the skin of an onion, and is typically removed before using in raw or
cooked form. An alternative is to cut the top off the bulb, coat the cloves by dribbling olive oil (or other oil-based
seasoning) over them, and roast them in an oven. Garlic softens and can be extracted from the cloves by squeezing
the (root) end of the bulb, or individually by squeezing one end of the clove. In Korea, heads of garlic are fermented
at high temperature; the resulting product, called black garlic, is sweet and syrupy, and is now being sold in the
United States, United Kingdom and Australia.
Garlic may be applied to breads to create a variety of classic dishes, such as garlic bread, garlic toast, bruschetta,
crostini and canapé.
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Oils can be flavored with garlic cloves. These infused oils are used to season all categories of vegetables, meats,
breads and pasta.
In some cuisines, the young bulbs are pickled for three to six weeks in a mixture of sugar, salt, and spices. In eastern
Europe, the shoots are pickled and eaten as an appetizer.
Immature scapes are tender and edible. They are also known as "garlic spears", "stems", or "tops". Scapes generally
have a milder taste than the cloves. They are often used in stir frying or braised like asparagus.[14] Garlic leaves are a
popular vegetable in many parts of Asia. The leaves are cut, cleaned, and then stir-fried with eggs, meat, or
vegetables.
Mixing garlic with egg yolks and olive oil produces aioli. Garlic, oil, and a chunky base produce skordalia. Blending
garlic, almond, oil, and soaked bread produces ajoblanco.
Garlic powder has a different taste from fresh garlic. If used as a substitute for fresh garlic, 1/8 teaspoon of garlic
powder is equivalent to one clove of garlic.

Storage

A basket of garlic bulbs

Ready peeled garlic cloves sold in a plastic
container

Domestically, garlic is stored warm [above 18 °C (64 °F)] and dry to
keep it dormant (so it does not sprout). It is traditionally hung; softneck
varieties are often braided in strands called plaits or grappes. Peeled
cloves may be stored in wine or vinegar in the refrigerator.[21]

Commercially, garlic is stored at 0 °C (32 °F), in a dry, low-humidity
environment.[22] Garlic will keep longer if the tops remain attached.[6]

Garlic is often kept in oil to produce flavoured oil; however, the
practice requires measures to be taken to prevent the garlic from
spoiling. Untreated garlic kept in oil can support the growth of
Clostridium botulinum which causes the deadly botulism illness;
refrigeration will not assure the safety of garlic kept in oil. To reduce
this risk, the oil should be refrigerated and used within one week.
Commercially prepared oils are widely available. Manufacturers add
acids and/or other chemicals to eliminate the risk of botulism in their
products.[23] Two outbreaks of botulism related to garlic stored in oil
have been reported.[24][25]

Historical use

Garlic has been used as both food and medicine in many cultures for
thousands of years, dating at least as far back as when the Giza
pyramids were built. Garlic is still grown in Egypt, but the Syrian
variety is the kind most esteemed now (see Rawlinson's Herodotus,
2.125).

Garlic is mentioned in the Bible and the Talmud. Hippocrates, Galen,
Pliny the Elder, and Dioscorides all mention the use of garlic for many conditions, including parasites, respiratory
problems, poor digestion, and low energy. Its use in China was first mentioned in AD 510.

It was consumed by ancient Greek and Roman soldiers, sailors, and rural classes (Virgil, Ecologues ii. 11), and,
according to Pliny the Elder (Natural History xix. 32), by the African peasantry. Galen eulogizes it as the "rustic's
theriac" (cure-all) (see F. Adams' Paulus Aegineta, p. 99), and Alexander Neckam, a writer of the 12th century (see
Wright's edition of his works, p. 473, 1863), recommends it as a palliative for the heat of the sun in field labor.
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In the account of Korea's establishment as a nation, gods were said to have given mortal women with bear and tiger
temperaments an immortal's black garlic before mating with them. This is a genetically unique, six-clove garlic that
was to have given the women supernatural powers and immortality. This garlic is still cultivated in a few mountain
areas today.
In his Natural History, Pliny gives an exceedingly long list of scenarios in which it was considered beneficial (N.H.
xx. 23). Dr. T. Sydenham valued it as an application in confluent smallpox, and, says Cullen (Mat. Med. ii. p. 174,
1789), found some dropsies cured by it alone. Early in the 20th century, it was sometimes used in the treatment of
pulmonary tuberculosis or phthisis.

Harvesting garlic, from Tacuinum sanitatis, 15th
century (Bibliothèque nationale)

Garlic was rare in traditional English cuisine (though it is said to have
been grown in England before 1548) and has been a much more
common ingredient in Mediterranean Europe. Garlic was placed by the
ancient Greeks on the piles of stones at crossroads, as a supper for
Hecate (Theophrastus, Characters, The Superstitious Man). A similar
practice of hanging garlic, lemon and red chilli at the door or in a shop
to ward off potential evil, is still very common in India.[26] According
to Pliny, garlic and onions were invoked as deities by the Egyptians at
the taking of oaths. (Pliny also stated garlic demagnetizes lodestones,
which is not factual.)[27] The inhabitants of Pelusium, in lower Egypt
(who worshiped the onion), are said to have had an aversion to both
onions and garlic as food.

To prevent the plant from running to leaf, Pliny (N.H. xix. 34) advised
bending the stalk downward and covering with earth; seeding, he
observes, may be prevented by twisting the stalk (by "seeding", he
most likely meant the development of small, less potent bulbs).

Medicinal use and health benefits

Garlic, raw

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  623 kJ (unknown operator: u'strong' kcal)

Carbohydrates 33.06 g

- Sugars 1.00g

- Dietary fiber 2.1 g

Fat 0.5 g

Protein 6.39 g

- beta-carotene 5 μg (0%)

Thiamine (vit. B1) 0.2 mg (17%)

Riboflavin (vit. B2) 0.11 mg (9%)

Niacin (vit. B3) 0.7 mg (5%)

Pantothenic acid (B5) 0.596 mg (12%)
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Vitamin B6 1.235 mg (95%)

Folate (vit. B9) 3 μg (1%)

Vitamin C 31.2 mg (38%)

Calcium 181 mg (18%)

Iron 1.7 mg (13%)

Magnesium 25 mg (7%)

Phosphorus 153 mg (22%)

Potassium 401 mg (9%)

Sodium 17 mg (1%)

Zinc 1.16 mg (12%)

Manganese 1.672 mg

Selenium 14.2 μg

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

In in vitro studies, garlic has been found to have antibacterial, antiviral, and antifungal activity. However, these
actions are less clear in vivo. Garlic is also claimed to help prevent heart disease (including atherosclerosis, high
cholesterol, and high blood pressure) and cancer.[28] Garlic is used to prevent certain types of cancer, including
stomach and colon cancers. In fact, countries where garlic is consumed in higher amounts, because of traditional
cuisine, have been found to have a lower prevalence of cancer.[29] Animal studies, and some early research studies in
humans, have suggested possible cardiovascular benefits of garlic. A Czech study found garlic supplementation
reduced accumulation of cholesterol on the vascular walls of animals.[30] Another study had similar results, with
garlic supplementation significantly reducing aortic plaque deposits of cholesterol-fed rabbits.[31] Another study
showed supplementation with garlic extract inhibited vascular calcification in human patients with high blood
cholesterol.[32] The known vasodilative effect of garlic is possibly caused by catabolism of garlic-derived
polysulfides to hydrogen sulfide in red blood cells (RBCs), a reaction that is dependent on reduced thiols in or on the
RBC membrane. Hydrogen sulfide is an endogenous cardioprotective vascular cell-signaling molecule.[33]

A randomized clinical trial funded by the National Institutes of Health (NIH) in the United States and published in
the Archives of Internal Medicine in 2007 found the consumption of garlic in any form did not reduce blood
cholesterol levels in patients with moderately high baseline cholesterol levels.[34][35] According to Heart.org,
"despite decades of research suggesting that garlic can improve cholesterol profiles, a new NIH-funded trial found
absolutely no effects of raw garlic or garlic supplements on LDL, HDL, or triglycerides... The findings underscore
the hazards of meta-analyses made up of small, flawed studies and the value of rigorously studying popular herbal
remedies". In an editorial regarding the initial report's findings, two physicians from Weill Cornell Medical College
of Cornell University, pointed out that there may "be effects of garlic on atherosclerosis specifically that were not
picked up in the study".[36]

Allium sativum has been found to reduce platelet aggregation[37][38][39][40] and hyperlipidemia.[40][41][42]

In 2007, the BBC reported Allium sativum may have other beneficial properties, such as preventing and fighting the
common cold.[43] This assertion has the backing of long tradition in herbal medicine, which has used garlic for
hoarseness and coughs.[44] The Cherokee also used it as an expectorant for coughs and croup.[45]

Garlic is also alleged to help regulate blood sugar levels. Regular and prolonged use of therapeutic amounts of aged 
garlic extracts lower blood homocysteine levels and has been shown to prevent some complications of diabetes 
mellitus.[46][47] People taking insulin should not consume medicinal amounts of garlic without consulting a
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physician.
Garlic was used as an antiseptic to prevent gangrene during World War I and World War II.[48] More recently, it has
been found from a clinical trial that a mouthwash containing 2.5% fresh garlic shows good antimicrobial activity,
although the majority of the participants reported an unpleasant taste and halitosis.[49]

Garlic cloves are used as a remedy for infections (especially chest problems), digestive disorders, and fungal
infections such as thrush.[50][51] Garlic can be used as a disinfectant because of its bacteriostatic and bacteriocidal
properties.[4]

Garlic has been found to enhance thiamin absorption, and therefore reduces the likelihood for developing the thiamin
deficiency beriberi.[52]

In 1924, it was found to be an effective way to prevent scurvy, because of its high vitamin C content.[52]

Garlic has been used reasonably successfully in AIDS patients to treat Cryptosporidium in an uncontrolled study in
China.[53] It has also been used by at least one AIDS patient to treat toxoplasmosis, another protozoal disease.[54]

Garlic supplementation has been shown to boost testosterone levels in rats fed a high protein diet.[55]

A 2010 double-blind, parallel, randomised, placebo-controlled trial, involving 50 patients whose routine clinical
records in general practice documented treated but uncontrolled hypertension, concluded, "Our trial suggests that
aged garlic extract is superior to placebo in lowering systolic blood pressure similarly to current first line
medications in patients with treated but uncontrolled hypertension."[56]

Other uses
The sticky juice within the bulb cloves is used as an adhesive in mending glass and porcelain in China.[2]

Adverse effects and toxicology
Garlic is known for causing halitosis, as well as causing sweat to have a pungent 'garlicky' smell, which is caused by
allyl methyl sulfide (AMS). AMS is a gas which is absorbed into the blood during the metabolism of garlic; from the
blood it travels to the lungs (and from there to the mouth, causing bad breath; see garlic breath) and skin, where it is
exuded through skin pores. Washing the skin with soap is only a partial and imperfect solution to the smell. Studies
have shown sipping milk at the same time as consuming garlic can significantly neutralize bad breath.[57] Mixing
garlic with milk in the mouth before swallowing reduced the odor better than drinking milk afterward.[57] Plain
water, mushrooms and basil may also reduce the odor; the mix of fat and water found in milk, however, was the
most effective.[57]

The green, dry 'folds' in the center of the garlic clove are especially pungent. The sulfur compound allicin, produced
by crushing or chewing fresh garlic, produces other sulfur compounds: ajoene, allyl sulfides, and vinyldithiins. Aged
garlic lacks allicin, but may have some activity due to the presence of S-allylcysteine.
In a rat study allicin was found to be an activator of TRPA1. The neurons released neurotransmitters in the spinal
cord to generate pain signals and released neuropeptides at the site of sensory nerve activation, resulting in
vasodilation, as well as inflammation.[58] Allicin is released only by crushing or chewing raw garlic and cannot be
formed from cooked garlic.
Some people suffer from allergies to garlic and other plants in the allium family. Symptoms can include irritable
bowel, diarrhea, mouth and throat ulcerations, nausea, breathing difficulties, and, in rare cases, anaphylaxis.
Garlic-sensitive patients show positive tests to diallyl disulfide, allylpropyldisulfide, allylmercaptan and allicin, all of
which are present in garlic. People who suffer from garlic allergies will often be sensitive to many plants, including
onions, garlic, chives, leeks, shallots, garden lilies, ginger, and bananas.
It thins the blood (as does aspirin);[59] this had caused very high quantities of garlic and garlic supplements to be
linked with an increased risk of bleeding, particularly during pregnancy and after surgery and childbirth,[60][61]

although culinary quantities are safe for consumption.
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Several reports of serious burns resulting from garlic being applied topically for various purposes, including
naturopathic uses and acne treatment, indicate care must be taken for these uses, usually testing a small area of skin
using a very low concentration of garlic.[62] On the basis of numerous reports of such burns, including burns to
children, topical use of raw garlic, as well as insertion of raw garlic into body cavities, is discouraged. In particular,
topical application of raw garlic to young children is not advisable.[63] The side effects of long-term garlic
supplementation, if any exist, are largely unknown, and no FDA-approved study has been performed. However,
garlic has been consumed for several thousand years without any adverse long-term effects, suggesting modest
quantities of garlic pose, at worst, minimal risks to normal individuals. Possible side effects include gastrointestinal
discomfort, sweating, dizziness, allergic reactions, bleeding, and menstrual irregularities.[61] The safety of garlic
supplements had not been determined for children.;[64] some breastfeeding mothers have found their babies slow to
feed and have noted a garlic odour coming from their baby when they have consumed garlic.[60][64]

Garlic may interact with warfarin, antiplatelets, saquinavir, antihypertensives, calcium channel blockers, quinolone
family of antibiotics such as Cipro,and hypoglycemic drugs, as well as other medications.[60] Members of the alium
family might be toxic to cats or dogs.[65] Some degree of liver toxicity has been demonstrated in rats, particularly in
extremely large quantities exceeding those that a rat would consume under normal situations.[66]

Properties
When crushed, Allium sativum yields allicin, an antibiotic[67] and antifungal compound (phytoncide). It has been
claimed that it can be used as a home remedy to help speed recovery from strep throat or other minor ailments
because of its antibiotic properties . It also contains the sulfur-containing compounds alliin, ajoene, diallylsulfide,
dithiin, S-allylcysteine, and enzymes, B vitamins, proteins, minerals, saponins, flavonoids, and Maillard reaction
products, which are not sulfur-containing compounds. Furthermore, a phytoalexin (allixin) was found, a nonsulfur
compound with a γ-pyrone skeleton structure with antioxidant effects, antimicrobial effects,[68] antitumor promoting
effects,[69] inhibition of aflatoxin B2 DNA binding,[69] and neurotrophic effects. Allixin showed an antitumor
promoting effect in vivo, inhibiting skin tumor formation by TPA and DMBA initiated mice.[69] Analogs of this
compound have exhibited antitumor promoting effects in in vitro experimental conditions. Herein, allixin and/or its
analogs may be expected useful compounds for cancer prevention or chemotherapy agents for other diseases.
The composition of the bulbs is approximately 84.09% water, 13.38% organic matter, and 1.53% inorganic matter,
while the leaves are 87.14% water, 11.27% organic matter, and 1.59% inorganic matter.[70][71]

The phytochemicals responsible for the sharp flavor of garlic are produced when the plant's cells are damaged. When
a cell is broken by chopping, chewing, or crushing, enzymes stored in cell vacuoles trigger the breakdown of several
sulfur-containing compounds stored in the cell fluids. The resultant compounds are responsible for the sharp or hot
taste and strong smell of garlic. Some of the compounds are unstable and continue to react over time. Among the
members of the onion family, garlic has by far the highest concentrations of initial reaction products, making garlic
much more potent than onions, shallots, or leeks.[72] Although many humans enjoy the taste of garlic, these
compounds are believed to have evolved as a defensive mechanism, deterring animals such as birds, insects, and
worms from eating the plant.[73]

A large number of sulfur compounds contribute to the smell and taste of garlic. Diallyl disulfide is believed to be an
important odor component. Allicin has been found to be the compound most responsible for the "hot" sensation of
raw garlic. This chemical opens thermotransient receptor potential channels that are responsible for the burning
sense of heat in foods. The process of cooking garlic removes allicin, thus mellowing its spiciness.[74]

Because of its strong odor, garlic is sometimes called the "stinking rose". When eaten in quantity, garlic may be
strongly evident in the diner's sweat and breath the following day. This is because garlic's strong-smelling sulfur
compounds are metabolized, forming allyl methyl sulfide. Allyl methyl sulfide (AMS) cannot be digested and is
passed into the blood. It is carried to the lungs and the skin, where it is excreted. Since digestion takes several hours,
and release of AMS several hours more, the effect of eating garlic may be present for a long time.
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This well-known phenomenon of "garlic breath" is alleged to be alleviated by eating fresh parsley.[75] The herb is,
therefore, included in many garlic recipes, such as pistou, persillade, and the garlic butter spread used in garlic
bread. However, since the odour results mainly from digestive processes placing compounds such as AMS in the
blood, and AMS is then released through the lungs over the course of many hours, eating parsley provides only a
temporary masking. One way of accelerating the release of AMS from the body is the use of a sauna.
Because of the AMS in the bloodstream, it is believed by some to act as a mosquito repellent, but no clinically
reported evidence suggests it is actually effective.[76]

Spiritual and religious perceptions
Garlic has been regarded as a force for both good and evil. According to Cassell's Dictionary of Superstitions, there
is an Islamic myth that considers that after Satan left the Garden of Eden, garlic arose in his left footprint and onion
in the right.[77] In Europe, many cultures have used garlic for protection or white magic, perhaps owing to its
reputation as a potent preventative medicine.[78] Central European folk beliefs considered garlic a powerful ward
against demons, werewolves, and vampires.[78] To ward off vampires, garlic could be worn, hung in windows, or
rubbed on chimneys and keyholes.[79]

In both Hinduism and Jainism, garlic is considered to stimulate and warm the body and to increase one's desires.
Some devout Hindus generally avoid using garlic and the related onion in the preparation of foods for religious
festivities and events. Followers of the Jain religion avoid eating garlic and onion on a daily basis.
A belief among some Hindus is that when Devas and Asuras fought for nectar during churning of the ocean of milk
(Samudramathan) in the other world, two Asuras were able to get access to nectar and had some quantity in their
mouths in stealthy ways. Knowing the Asuras' foul play the God cuffed the heads of those Asuras before they could
swallow it and as a result nectar fell down on the earth from their mouths in drops which later grew as garlic; that is
why the vegetable has such wonderful medicinal properties.
In some Buddhist traditions, garlic - along with the other five "pungent spices" - is understood to stimulate sexual
and aggressive drives to the detriment of meditation practice.[80]

Gallery

Garlic bulbs and cloves Garlic growing in a
container.

Garlic bulbs and individual
cloves, one peeled.

Garlic scapes are often harvested
early so that the bulbs will grow

bigger.
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A bulb of garlic, split. A bulb of garlic, not
separated from the

stem.

Garlic from a recent
harvest awaiting collection
in rural Goheung county,

South Jeolla province,
South Korea

Garlic from a recent
harvest ready for

transport to market in
rural Goheung county,
South Jeolla province,

South Korea

Garlic being hand harvested, loaded onto a truck, and ready for transport to a distribution center in rural Goheung
county, South Jeolla province, South Korea
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Genmaicha

Genmaicha

Type: Green

Other names: 玄米茶 (Kanji)
Hyeonmi nokcha (현미 녹차, Korean)
Roasted Rice Tea
"Popcorn Tea"

Origin: East Asia

Quick description: Genmaicha is green tea combined with roasted brown rice, some grains of which have popped.

Genmaicha (玄 米 茶, "brown rice tea") is the Japanese name for green tea combined with roasted brown rice. It is
sometimes referred to colloquially as "popcorn tea" because a few grains of the rice pop during the roasting process
and resemble popcorn. This type of tea was originally drunk by poor Japanese, as the rice served as a filler and
reduced the price of the tea; which is why it is also known as the "people's tea." Today it is consumed by all
segments of society.
Tea steeped from these tea leaves has a light yellow hue. Its flavor is mild and combines the fresh grassy flavor of
green tea with the aroma of the roasted rice. The water to steep this tea should typically be about 80–85 °C
(176–185 °F). A steeping time of 3–5 minutes is recommended, depending on desired strength and the source of the
tea - some sources recommend as little as one minute of brewing time.
Genmaicha is also sold with matcha (powdered green tea) added to it. This product is called Matcha-iri genmaicha
(抹 茶 入 り 玄 米 茶) (lit. Genmaicha with added powdered tea). Matcha-iri genmaicha has a similar flavor to
plain genmaicha but the flavor is often stronger and the color more green than light yellow.
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Ghee

Ghee

Ghee is a class of clarified butter that originated in South Asia and is
commonly used in South Asian (Indian, Bangladeshi, Nepali and
Pakistani) cuisine.

The word ghee comes from Sanskrit: घृत (ghṛta, IPA: [ɡʱrit̪ə] 'sprinkled')
and has several names around the world (Bengali: ঘী ghee, Punjabi:
ਘਿਉ ghyo, Hindi: घी ghī, Gujarati: ઘી ghī, Maithili/ Nepali: घ्यू ghyū,
Urdu: گھی ghī, Oriya: ଘିଅ gheeo, Marathi/Konkani: तूप tūp, Kannada:
ತುಪ್ಪ tuppa, Malayalam: നെയ്യ് ney, Tamil: நெய் ney, Telugu:

నెయ్యి neyyi, Somali: subaag, Arabic: سمنة samna, Persian: روغن

.(roghan-e heivani, Indonesian: minyak samin, Hausa: man shanu حیوانی

Preparation
Ghee is made by first making butter, and then clarifying it. One begins by boiling cow's milk, then turning off the
stove. Once it reaches room temperature, a thick layer of cream is formed on top of the milk.
The cream is removed and stored in a container and refrigerated. At the end of the week, the collected cream is
brought to room temperature and churned using a wooden churner (kavvam in Telugu) or ladle until the butter
separates (after approximately 12 to 15 minutes). 3-4 cups of water are added to this and churning continues for a
minute or two until the residue is a thick buttermilk. The buttermilk is then strained. The butter (called Maakhan or
mukkhan in Hindi and vennapusa in Telugu) is washed in water at least 4-5 times. This thoroughly washed butter
can now be used to prepare ghee.
To prepare ghee, the butter is usually melted in a stainless steel vessel over medium high heat. The butter begins to 
melt, forming a white froth on top. It is then simmered, stirring occasionally and the froth begins to thin slowly and 
the color of butter changes to a pale yellow shade. Then it is cooked on low heat until it turns a golden color. The 
residue solids settle at the bottom and the ghee, which is now clear, golden and translucent with a fragrant smell, is 
ready. The ghee is then filtered, and it will solidify when completely cool. Ghee can be stored for extended periods 
without refrigeration, provided that it is kept in an airtight container to prevent oxidation and remains moisture-free. 
The texture, color, or taste of ghee depends on the source of the milk from which the butter was made and the extent
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of boiling and simmering.

Religious use
Real ghee is made from cow's milk yogurt (hence called cow ghee [Sanskrit: गोघृत go-ghṛta]) and has a sacred role in
Vedic and modern Hindu libation and anointment rituals (see Yajurveda). There is also a hymn to ghee.[1] Ghee is
also burnt in the Hindu religious ritual of Ārati (Aarti) and is the principal fuel used for the Hindu votive lamp
known as the diyā or dīpa (deep). It is used in marriages and funerals, and for bathing mūrtis (divine idols) during
worship.
In other religious observances, such as the prayers to Lord Krishna, Śiva (Shiva) on Janmashtami, Mahā-śivarātrī
(Maha Shivaratri), and other Hindu festivals, ghee is served in Pañcāmṛta (Panchamruta) along with four other
sacred substances: sugar, honey, milk, and dahī (yogurt). According to the Mahābhārata, ghee is the very root of
sacrifice by Bhīṣma. Also, it is used generously in homam or yajña since it is considered as food for the Devas.
Ghṛta (ghee) is the Sanskrit descendant of Proto-Indo-European *ghrei-, "to rub," "to anoint," which evolved into
Khristós in classical Greek usage, meaning anointed or covered in oil, and was used to translate Hebrew "messiah"
("Anointed"), evolving into Latin Christus and English Christ. Christ" (pronounced /ˈkraɪst/) is a title derived from
the Greek Χριστός (Christós), meaning the "Anointed One", a translation of the Hebrew ַמָשִׁיח (Messiah).

Usage in food

A dosa in South India served with ghee

Ghee is widely used in Indian cuisine. However, it is mentioned in the
Epic of Gilgamesh, and is probably Akkadian in origin. In many parts
of India and Pakistan, especially in Punjab, Haryana, Gujarat,
Maharashtra, Bengal, Orissa and many other states, rice is traditionally
prepared or served with ghee (including biryani). In Rajasthan, ghee is
considered to be a must have with Baati. All over north India, people
dab Roti with ghee. In the Bharuch district of Gujarat, Ghee is served
with kichdi, usually an evening meal of yellow rice with curry, a sauce
made from yoghurt, cumin seeds, kari leaves, ghee, cornflour, tumeric,
garlic and salt. Ghee is also an ingredient as well as used in the
preparation of kadhi and used in Indian sweets such as Mysore pak, and different varieties of halva and laddu.
Punjabi cuisine prepared in restaurants uses large amounts of ghee. Naan and roti are sometimes brushed with ghee,
either during preparation or while serving. Ghee is an important part of Punjabi Cuisine and traditionally, the
Parathas, Daals and Curries in Punjab often use Ghee instead of oil, in order to give the food added richness.

Ghee is an ideal fat for deep frying because its smoke point (where its molecules begin to break down) is 250 °C
(unknown operator: u'strong' °F), which is well above typical cooking temperatures of around 200 °C (unknown
operator: u'strong' °F) and above that of most vegetable oils.
Ayurveda considers ghee to be sāttvik or sattva-guṇi (in the "mode of goodness"), when used as food. Ghee is the
main content in some of the ayurvedic medicines.
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Nutrition
Like any clarified butter, ghee is composed almost entirely of fat; the nutrition facts label found on bottled cow's
ghee produced in the USA indicates eight mg. of cholesterol per teaspoon.
Ghee has been shown in one rodent study to reduce serum cholesterol slightly, but not significantly.[2] Studies in
Wistar rats have revealed one mechanism by which ghee reduces plasma LDL cholesterol. This action is mediated
by an increased secretion of biliary lipids.
Indian restaurants and some households may use hydrogenated vegetable oil (also known as vanaspati, dalda, or
"vegetable ghee") in place of ghee because of its lower cost. This "vegetable ghee" may contain trans fat. Trans fats
are increasingly linked to serious chronic health conditions. The term shuddh ghee, however, is not officially
enforced in many regions, so partially hydrogenated oils are marketed as pure ghee in some areas. Where this is
illegal in India, law enforcement often cracks down on the sale of fake ghee.[3] Ghee is also sometimes called desi
(country-made) ghee or asli (genuine) ghee to distinguish it from "vegetable ghee."

Outside South Asia
Several cultures outside South Asia make ghee. Egyptians make a product called samna baladi (سمنة بلدى

IPA: [ˈsæmnæ ˈbælædi], meaning "local ghee"; i.e., Egyptian ghee) virtually identical to ghee in terms of process and
result. In Ethiopia, niter kibbeh (Amharic: ንጥር ቅቤ niṭer ḳibē) is made and used in much the same way as ghee, but
with spices added during the process that result in a distinctive taste. Moroccans (especially Berbers) take this one
step further, aging spiced ghee in the ground for months or even years, resulting in a product called smen. In
northeastern Brazil, an unrefrigerated butter very similar to ghee, called manteiga-de-garrafa (butter-in-a-bottle) or
manteiga-da-terra (butter of the land), is common. It is also widely used in Europe. For example, Wiener Schnitzel is
traditionally fried in a version of ghee called Butterschmalz. In France it is called beurre noisette due to its nutty
flavor, and used in making some pastries. Among pastoralist communities in East Africa such as the Nandi, Tugen
and Maasai communities, ghee and flocculated by-products (Kamaek) from ghee making were traditionally used as
cooking oil.
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Ginger

Ginger

Color plate from Köhler's Medicinal Plants

Scientific classification 

Kingdom: Plantae
clade: Angiosperms
clade: Monocots
clade: Commelinids
Order: Zingiberales
Family: Zingiberaceae
Genus: Zingiber

Species: Z. officinale

Binomial name

Zingiber officinale
Roscoe 1807[1]

Ginger or ginger root is the rhizome of the plant Zingiber officinale, consumed as a delicacy, medicine, or spice. It
lends its name to its genus and family (Zingiberaceae). Other notable members of this plant family are turmeric,
cardamom, and galangal.
Ginger cultivation began in South Asia and has since spread to East Africa and the Caribbean.[2]
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Etymology
The English name ginger comes from French: gingembre, Old English: gingifere, Medieval Latin: ginginer, Greek:
zingiberis (ζιγγίβερις). Ultimately the origin is from Tamil: inji ver (இஞ்சி வேர்). The botanical term for root in
Tamil is ver (வேர்), hence inji root or inji ver.[3]

Horticulture
Ginger produces clusters of white and pink flower buds that bloom into yellow flowers. Because of its aesthetic
appeal and the adaptation of the plant to warm climates, ginger is often used as landscaping around subtropical
homes. It is a perennial reed-like plant with annual leafy stems, about a meter (3 to 4 feet) tall.
Traditionally, the root is gathered when the stalk withers; it is immediately scalded, or washed and scraped, to kill it
and prevent sprouting.

Uses

Gari (ginger)

Ginger produces a hot, fragrant kitchen spice.[4] Young ginger
rhizomes are juicy and fleshy with a very mild taste. They are often
pickled in vinegar or sherry as a snack or just cooked as an ingredient
in many dishes. They can also be steeped in boiling water to make
ginger tea, to which honey is often added; sliced orange or lemon fruit
may also be added. Ginger can also be made into candy.

Mature ginger roots are fibrous and nearly dry. The juice from old
ginger roots is extremely potent [5] and is often used as a spice in
Indian recipes, and is a quintessential ingredient of Chinese, Korean,
Japanese and many South Asian cuisines for flavoring dishes such as
seafood or goat meat and vegetarian cuisine.

Ginger acts as a useful food preservative.[6]

Fresh ginger can be substituted for ground ginger at a ratio of 6 to 1, although the flavors of fresh and dried ginger
are somewhat different. Powdered dry ginger root is typically used as a flavoring for recipes such as gingerbread,
cookies, crackers and cakes, ginger ale, and ginger beer.
Candied ginger is the root cooked in sugar until soft, and is a type of confectionery.
Fresh ginger may be peeled before eating. For longer-term storage, the ginger can be placed in a plastic bag and
refrigerated or frozen.
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Regional use
In Western cuisine, ginger is traditionally used mainly in sweet foods such as ginger ale, gingerbread, ginger snaps,
parkin, ginger biscuits and speculaas. A ginger-flavored liqueur called Canton is produced in Jarnac, France. Green
ginger wine is a ginger-flavored wine produced in the United Kingdom, traditionally sold in a green glass bottle.
Ginger is also used as a spice added to hot coffee and tea.

Ginger field

Fresh ginger rhizome.

India and Pakistan, ginger is called adrak in Hindi, Punjabi and Urdu,
aad in Maithili, aadi in Bhojpuri, aada in Bengali, Adu in Gujarati,
hashi shunti (ಹಸಿ ಶುಂಟಿ) in the Kannada, allam (అల్లం) in Telugu,

inji (இஞ்சி) in Tamil and Malayalam, inguru (ඉඟුරු) in Sinhalese,
alay in Marathi, and aduwa(अदुवा ) in Nepali. Fresh ginger is one of the
main spices used for making pulse and lentil curries and other
vegetable preparations. Fresh, as well as dried, ginger is used to spice
tea and coffee, especially in winter. Ginger powder is also used in
certain food preparations, particularly for pregnant or nursing women,
the most popular one being katlu which is a mixture of gum resin,
ghee, nuts, and sugar. Ginger is also consumed in candied and pickled
form. In Bangladesh, ginger is finely chopped or ground into a paste to
use as a base for chicken and meat dishes alongside shallot and garlic.
In Burma, ginger is called gyin. It is widely used in cooking and as a
main ingredient in traditional medicines. It is also consumed as a salad
dish called gyin-thot, which consists of shredded ginger preserved in
oil, and a variety of nuts and seeds. In Indonesia, a beverage called
wedang jahe is made from ginger and palm sugar. Indonesians also use
ground ginger root, called jahe, as a common ingredient in local
recipes. In Malaysia, ginger is called halia and used in many kinds of
dishes, especially a soup. In the Philippines it is brewed into a tea
called salabat. In Vietnam, the fresh leaves, finely chopped, can also

be added to shrimp-and-yam soup (canh khoai mỡ) as a top garnish and spice to add a much subtler flavor of ginger
than the chopped root.

In China, sliced or whole ginger root is often paired with savory dishes such as fish, and chopped ginger root is
commonly paired with meat, when it is cooked. However, candied ginger is sometimes a component of Chinese
candy boxes, and a herbal tea can also be prepared from ginger.
In Japan, ginger is pickled to make beni shoga and gari or grated and used raw on tofu or noodles. It is also made
into a candy called shoga no satozuke. In the traditional Korean kimchi, ginger is finely minced and added to the
ingredients of the spicy paste just before the fermenting process.
In the Caribbean, ginger is a popular spice for cooking, and making drinks such as sorrel, a seasonal drink made
during the Christmas season. Jamaicans make ginger beer both as a carbonated beverage and also fresh in their
homes. Ginger tea is often made from fresh ginger, as well as the famous regional specialty Jamaican ginger cake.
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Two varieties of ginger as sold in Haikou,
Hainan, China

On the island of Corfu, Greece, a traditional drink called τσιτσιμπύρα
(tsitsibira), a type of ginger beer, is made. The people of Corfu and the
rest of the Ionian islands adopted the drink from the British, during the
period of the United States of the Ionian Islands.

In Arabic, ginger is called zanjabil, and in some parts of the Middle
East, ginger powder is used as a spice for coffee and for milk, as well.
In Somaliland, ginger is called sinjibil, and is served in coffee shops in
Egypt. In the Ivory Coast, ginger is ground and mixed with orange,
pineapple and lemon to produce a juice called nyamanku. Ginger
powder is used in hawaij, a spice mixture used mostly by Yemenite
Jews for soups and coffee.

Ginger tea

A glass of ginger tea

Ginger tea is a beverage in many countries, made from ginger root. In
China, the tea is made by boiling peeled and sliced ginger to which
brown sugar is often added. Sliced orange or lemon fruit may also be
added to give a flavour. In Korean cuisine, ginger tea is called
saenggang cha (생강차). It can be made either by boiling the ginger or
by mixing hot water and preserved sweetened ginger. For the latter,
sliced ginger root is stored with honey for a few weeks like jam.[7] In
Japanese cuisine it is called shōgayu (生 姜 湯).[8] In Philippine
cuisine it is called salabat and served in the relatively cold month of
December. From its main ingredient ginger tea derives a flavor that is
spicy and stimulating.[9]

Preliminary research
Preliminary research indicates that nine compounds found in ginger may bind to human serotonin receptors which
may influence gastrointestinal function.[10]

In limited studies, ginger was found to be more effective than placebo for treating nausea caused by seasickness,
morning sickness and chemotherapy,[11][12][13][14] although ginger was not found superior to placebo for
pre-emptively treating post-operative nausea. Other preliminary studies showed that ginger may affect arthritis pain
or have blood thinning and cholesterol lowering properties, but these effects remain unconfirmed.[15]

Advanced glycation end-products are possibly associated in the development of diabetic cataract for which ginger
was effective in preliminary studies, apparently by acting through antiglycating mechanisms.[16][17][18]

Zingerone may have activity against enterotoxigenic Escherichia coli in enterotoxin-induced diarrhea.[11][19]
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Chemistry

Ginger section

The characteristic odor and flavor of ginger is caused by a mixture of
zingerone, shogaols and gingerols, volatile oils that compose one to
three percent of the weight of fresh ginger. In laboratory animals, the
gingerols increase the motility of the gastrointestinal tract and have
analgesic, sedative, antipyretic and antibacterial properties.[20] Ginger
oil has been shown to prevent skin cancer in mice[21] and a study at the
University of Michigan demonstrated that gingerols can kill ovarian
cancer cells.[22][23][24] [6]-gingerol
(1-[4'-hydroxy-3'-methoxyphenyl]-5-hydroxy-3-decanone) is the major
pungent principle of ginger. The chemopreventive potentials of
[6]-gingerol present a promising future alternative to expensive and toxic therapeutic agents.[25]

Ginger contains up to three percent of a fragrant essential oil whose main constituents are sesquiterpenoids, with
(-)-zingiberene as the main component. Smaller amounts of other sesquiterpenoids (β-sesquiphellandrene, bisabolene
and farnesene) and a small monoterpenoid fraction (β-phelladrene, cineol, and citral) have also been identified.
The pungent taste of ginger is due to nonvolatile phenylpropanoid-derived compounds, particularly gingerols and
shogaols, which form from gingerols when ginger is dried or cooked. Zingerone is also produced from gingerols
during this process; this compound is less pungent and has a spicy-sweet aroma.[26] Ginger is also a minor chemical
irritant, and because of this was used as a horse suppository by pre-World War I mounted regiments for feaguing.
Ginger has a sialagogue action, stimulating the production of saliva, which makes swallowing easier.

Folk medicine

A packet of ginger powder from the Philippines
used in brewing salabat (ginger tea).

Ginger house rum, Madagascar

The traditional medical form of ginger historically was called Jamaica
ginger; it was classified as a stimulant and carminative and used
frequently for dyspepsia, gastroparesis, slow motility symptoms,
constipation, and colic. It was also frequently employed to disguise the
taste of medicines.[27]

Some studies indicate ginger may provide short-term relief of
pregnancy-related nausea and vomiting. Studies are inconclusive about
effects for other forms of nausea or in treating pain from rheumatoid
arthritis, osteoarthritis, or joint and muscle injury. Side effects, mostly
associated with powdered ginger, are gas, bloating, heartburn, and
nausea.[28]

Tea brewed from ginger is a common folk remedy for colds. Ginger ale
and ginger beer are also drunk as stomach settlers in countries where
the beverages are made.

• In Burma, ginger and a local sweetener made from palm tree juice
(htan nyat) are boiled together and taken to prevent the flu.

• In China, ginger is included in several traditional preparations. A
drink made with sliced ginger cooked in water with brown sugar or
a cola is used as a folk medicine for the common cold.[29] "Ginger eggs" (scrambled eggs with finely diced ginger
root) is a common home remedy for coughing. The Chinese also make a kind of dried ginger candy that is
fermented in plum juice and sugared, which is also commonly consumed to suppress coughing. Ginger has also 
been historically used to treat inflammation, which several scientific studies support, though one arthritis trial
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showed ginger to be no better than a placebo or ibuprofen for treatment of osteoarthritis.[15]

• In Congo, ginger is crushed and mixed with mango tree sap to make tangawisi juice, which is considered a
panacea.

•• In India, ginger is applied as a paste to the temples to relieve headache, and consumed when suffering from the
common cold. Ginger with lemon and black salt is also used for nausea.

• In Indonesia, ginger (jahe in Indonesian) is used as a herbal preparation to reduce fatigue, reducing "winds" in the
blood, prevent and cure rheumatism and control poor dietary habits.

• In Nepal, ginger is called aduwa, अदुवा and is widely grown and used throughout the country as a spice for
vegetables, used medically to treat cold and also sometimes used to flavor tea.

• In the Philippines, ginger is known as luya and is used as a throat lozenge in traditional medicine to relieve sore
throat. It is also brewed into a tea known as salabat.[30][31]

• In the United States, ginger is used to prevent motion and morning sickness. It is recognized as safe by the Food
and Drug Administration and is sold as an unregulated dietary supplement. Ginger water was also used to avoid
heat cramps in the United States.

• In Peru, ginger is sliced in hot water as an infusion for stomach aches as infusión de Kión.
• In Japan it is purported to aid blood circulation.[32] Scientific studies investigating these effects have been

inconclusive.[33]

Nutritional information
100g of Ginger contains the following nutritional information according to the USDA:[34]

•• Calories : 80
•• Fat: 0.75
•• Carbohydrates: 17.77
•• Fibers: 2
•• Protein: 1.82
•• Cholesterol: 0

Safety
Ginger is on the FDA's "generally recognized as safe" list, though it does interact with some medications, including
warfarin. Ginger is contraindicated in people suffering from gallstones, as it promotes the production of bile.[27]

An acute overdose of ginger is usually in excess of about 2 grams of ginger per kilogram of body mass,[35]

dependent on level of ginger tolerance, and can result in a state of central nervous system over-stimulation called
ginger intoxication or colloquially the "ginger gitters".
Allergic reactions to ginger generally result in a rash, and although generally recognized as safe, ginger can cause
heartburn, bloating, gas, belching and nausea, particularly if taken in powdered form. Unchewed fresh ginger may
result in intestinal blockage, and individuals who have had ulcers, inflammatory bowel disease or blocked intestines
may react badly to large quantities of fresh ginger.[36] Ginger can also adversely affect individuals with
gallstones.[15][36] There are also suggestions that ginger may affect blood pressure, clotting, and heart rhythms.[36]

Products in Taiwan made from Hebo Natural Products Limited (禾 博 天 然 產 物 有 限 公 司) of China
contained ginger contaminated with DIBP, some 80,000 nutritional supplement capsules made with imported ginger
powder were seized by the Public Health Department of Taiwan in June 2011.[37]
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Similar ingredients
Myoga (Zingiber mioga Roscoe) appears in Japanese cuisine; the flower buds are the part eaten.
Another plant in the Zingiberaceae family, galangal, is used for similar purposes as ginger in Thai cuisine. Galangal
is also called Thai ginger. Also referred to as galangal, fingerroot (Boesenbergia rotunda), or Chinese ginger or the
Thai krachai, is used in cooking and medicine.
A dicotyledonous native species of eastern North America, Asarum canadense, is also known as "wild ginger", and
its root has similar aromatic properties, but it is not related to true ginger. The plant also contains aristolochic acid, a
carcinogenic compound.

Production

Top ten ginger producers — 11 June 2008

Country Production (tonnes)

  India 380,100

  China 331,393

  Indonesia 192,500

  Nepal 174,268

  Thailand 170,125

  Nigeria 152,106

  Bangladesh 72,608

  Japan 52,000

  Philippines 27,415

  Cameroon 12,000

World 1,615,974

Source: Food And Agricultural Organization of United Nations: Economic And Social Department: The Statistical Division [13]

From 1585, Jamaican ginger was the first oriental spice to be grown in the New World and imported back to
Europe.[38] India, with over 30% of the global share, now leads in global production of ginger, replacing China,
which has slipped to the second position (~20.5%), followed by Indonesia (~12.7%), Nepal (~11.5%) and Thailand
(~10%).
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This article incorporates text from the public domain 1911 edition of The Grocer's Encyclopedia.

External links
• Zingiber officinale List of Chemicals (Dr. Duke's) (http:/ / sun. ars-grin. gov:8080/ npgspub/ xsql/ duke/

plantdisp. xsql?taxon=1078)

Glutinous rice
Glutinous rice (Oryza sativa var. glutinosa or Oryza glutinosa; also called sticky rice, sweet rice, waxy rice, botan
rice, biroin chal, mochi rice, and pearl rice, and pulut)[1] is a type of Asian rice that is especially sticky when
cooked. It is called glutinous (< Latin glūtinōsus)[2] in the sense of being glue-like or sticky and not in the sense of
containing gluten. While called "sticky," it is not to be confused with the other varieties of Asian rice, which become
sticky to one degree or another when cooked.

Cultivation
Glutinous rice is a type of rice grown in Laos, Myanmar, Vietnam, Bangladesh, China, Japan, Korea, Philippines,
Thailand, Taiwan, Cambodia and Indonesia. An estimated 85% of Lao rice production is of this type.[3] The rice has
been recorded in the region for at least 1,100 years. The improved rice varieties (in terms of yield) adopted
throughout Asia during the Green Revolution were non-glutinous, and Lao farmers rejected them in favor of their
traditional sticky varieties. Over time, higher-yield strains of glutinous rice have become available from the Lao
National Rice Research Programme.
By 1999, more than 70% of the area along the Mekong River Valley were of these newer strains. In China, glutinous
rice has been grown for at least 2,000 years.[4] According to legend, it was used to make the mortar in the
construction of the Great Wall of China. Chemical tests have confirmed that this is true for the city walls of Xian.[5]

Sticky rice is used in recipes throughout Southeast and East Asia.

Constituents
Glutinous rice does not contain dietary gluten (i.e. does not contain glutenin and gliadin), and should be safe for
gluten-free diets. It is distinguished from other types of rice by having no (or negligible amounts of) amylose, and
high amounts of amylopectin (those are the two components of starch). Amylopectin is responsible for the sticky
quality of glutinous rice. The difference has been traced to a single mutation that was selected for by farmers.[4][6]

Glutinous rice can be used either milled or unmilled (that is, with the bran removed or not removed). Milled
glutinous rice is white in color and fully opaque (unlike non-glutinous rice varieties, which are somewhat translucent
when raw), whereas the bran can give unmilled glutinous rice a purple or black color.[7] Black and purple glutinous
rice are distinct strains from white glutinous rice. In developing Asia, there is little regulation. Governments have
issued advisories about toxic dyes being added to color adulterated rice. Both black and white glutinous rice can be
cooked as grains or ground into flour and cooked as a paste or gel.
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Foods

Burmese traditions
Glutinous rice, called kao hnyin (ကောက်ညှင်း), is very popular in Myanmar (also known as Burma).
• Kao hnyin baung (ကောက်ညှင်းပေါင်း) is a breakfast dish with boiled peas (pèbyouk) or with a variety of fritters, such

as urad dal (baya gyaw), served on a banana leaf. It may be cooked wrapped in a banana leaf, often with peas, and
served with a sprinkle of salted toasted sesame seeds and often grated coconut.

• The purple variety, known as kao hynin ngacheik (ကောင်းညှင်းငချိမ့်), is equally popular cooked as ngacheik
paung.

• They may both be cooked and pounded into cakes with sesame called hkaw bouk, another favourite version in the
north among the Shan and the Kachin, and served grilled or fried.

• The Htamanè pwè (festival) takes place on the full moon of Dabodwè (February), when htamanè is cooked in a
huge wok. Two men, each with a wooden spoon the size of an oar, and a third man coordinate the action of
folding and stirring the contents, which include kao hnyin, ngacheik, coconut shavings, peanuts, sesame and
ginger in peanut oil.

• Si htamin (ဆီထမင်း) is glutinous rice cooked with turmeric and onions in peanut oil, and served with toasted sesame
and crisp-fried onions; it is a popular breakfast like kao hnyin baung and ngacheik paung.

• Paung din (ပေါငျးတငျ) is another ready-to-eat portable form cooked in a segment of bamboo. When the bamboo is
peeled off, a thin skin remains around the rice and also gives off a distinctive aroma.

• Mont let kauk (မုန့်လကျကေါကျ) is made from glutinous rice flour; it is donut-shaped and fried like baya gyaw, but
eaten with a dip of jaggery or palm sugar syrup.

• Mont lone yei baw (မုန့်လုံးရေပေါ်) are glutinous rice balls with jaggery inside, thrown into boiling water in a huge
wok, and ready to serve as soon as they resurface. Their preparation is a tradition during Thingyan, the Burmese
New Year festival.

• Htoe mont (ထိုးမုန့်), glutinous rice cake with raisins, cashews and coconut shavings, is a traditional dessert for
special occasions. It is appreciated as a gift item from Mandalay.

• Nga pyaw douk, banana in glutinous rice, wrapped in banana leaf and steamed and served with grated coconut -
another favourite snack, like kao hnyin baung and mont let kauk, sold by street hawkers.

Ngacheik paung with pèbyouk
(boiled peas) and salted toasted

sesame

Hkaw bouk - dried cakes of
ngacheik glutinous rice with

Bombay duck, both fried

Htamanè - glutinous rice with
fried coconut, roasted peanuts,

sesame and ginger

The traditional way of making
special glutinous rice htamanè is

still practiced
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Si htamin - glutinous rice cooked
in oil with turmeric and served
with boiled peas and crushed

salted sesame

Mont lone yei baw - glutinous
rice balls with jaggery inside and
covered with shredded coconut -

a New Year tradition

Paung din - glutinous rice, both
purple and white varieties,
cooked in bamboo tubes

Paung din (ngacheik) with to hpu
(Burmese tofu), mashed potato

and urad dal fritters

Chinese traditions

In Chinese, glutinous rice is known as nuòmǐ (糯 米) or chu̍t-bí (秫 米) in Hokkien.
The Chinese dish, nuòmǐ fàn (糯 米 飯), is steamed glutinous rice usually cooked with Chinese sausage, chopped
Chinese mushrooms, chopped barbecue pork and optionally dried shrimp or scallop (recipe varies depending on the
cook's preference).
Zongzi (Traditional Chinese 糭 子/糉 子, Simplified Chinese 粽 子) is a Chinese dumpling consisting of glutinous
rice and sweet or savory fillings wrapped in leaves, which is then boiled or steamed, commonly eaten during the
Dragon Boat Festival. No mai gai (糯 米 雞) is a dim sum dish consisting of steamed glutinous rice with chicken in
a lotus-leaf wrap and steamed. It is served as a dim sum dish in Hong Kong, Singapore, and Malaysia. Ba bao fan
(八 寶 飯) or "eight treasure rice" is a dessert made from glutinous rice, steamed and mixed with lard, sugar, and
eight kinds of fruits or nuts.
Glutinous rice is also often ground to make glutinous rice flour. This flour is made into niangao and sweet-filled
dumplings tangyuan, both of which are commonly eaten at Chinese New Year. It also sometimes used as a thickener
and for baking.

Filipino traditions
In the Philippines, glutinous rice is known as malagkit (literally "sticky" in Tagalog, cognate to Malay melekit);
milled glutinous rice is known as galapong. Milling, that is, washing and soaking the rice first, and then proceeding
to milling, is generally preferred. This removes the powdery texture found in glutinous rice that has been dried first
and milled as flour.
Glutinous rice cooked in coconut or banana leaf wrappers are steamed to produce suman, of which there are many
varieties depending on the region. Some of the common toppings are bukayo, grated mature coconut cooked in
sugar; coconut jam; and freshly grated coconut. Some regions eat suman as a snack with ripe mangoes or bananas. In
suman sa lihiya (lye), the rice grains are treated with a solution of lye and dried. The grains are put into a banana leaf
cone or coconut leaf wrapper and steamed. The rice may be mixed with sugar, coconut milk, or other grains such as
millet. Malagkit is also used in puto, or steamed rice cakes, of which numerous variations exist.
Bibingka is a general term for sweet rice cake, which is mainly glutinous rice cooked with coconut milk. Bibingka is
often associated with the Philippine Christmas season. Another common Philippine Christmas tradition includes puto
bumbong, a suman-like sweet dish steamed in special containers with bamboo tubes, and served with butter, grated
coconuts, sugar, and sometimes toasted sesame seeds. Puto bumbong traditionally uses a special heirloom variety of
glutinous rice called pirurutong, which has a naturally purple colour.
Another traditional Filipino sweet snack similar to Japanese mochi is called palitao.
Glutinous rice is also used in gruel-like dishes such as champorado, which is cooked with cocoa powder and 
sweetened. Milk is usually added, and tuyo is served with it as a counterpoint. Lugaw, goto, and arroz caldo, are all
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variants of rice porridge dishes, featuring glutinous rice mixed with regular rice.
Bilo-Bilo or Ginataan uses glutinous rice. It is a sweet, thick soup made of coconut milk, jackfruit, sweet potatoes,
plantain, sago pearls, and the bilo, or galapong shaped into balls.

Japanese traditions

Preparation of mochi in Japan

In Japan, glutinous rice is known as mochigome (Japanese: も ち 米).
Prepared as rice flour, it is known as mochiko. It is used to make mochi, a
traditional rice cake prepared for the Japanese New Year but also eaten
year-round. See also Japanese rice.

Korean traditions

In Korea, glutinous rice is called chapssal (Hangul: 찹쌀), and its
characteristic stickiness is called chalgi (Hangul: 찰기). Cooked rice made of
glutinous rice is called chalbap (Hangul: 찰밥) and rice cakes (Hangul: 떡, ddeok) are called chalddeok or
chapssalddeok (Hangul: 찰떡, 찹쌀떡). Chalbap is used as stuffing in samgyetang (Hangul: 삼계탕).

Lao traditions

A Lao rice basket

Glutinous rice is the main rice eaten in Laos (see Lao cuisine), where it is
known as khao niao (Lao: ເຂົ້າໜຽວ): "khao" means rice, and "niao" means
sticky. It is cooked by soaking for several hours and then steaming in a
bamboo pot or huat (Lao: ຫວດ, Thai: หวด). After that, it should be turned out
on a clean surface and kneaded with a wooden paddle to release the steam;
this results in rice balls that will stick to themselves but not to fingers. The
large rice ball is kept in a small basket made of bamboo or katip (Lao:
ກະຕິບ). The rice is sticky but dry, rather than wet and gummy like
non-glutinous varieties. The fingers of the right hand are used to eat it by
wadding the rice.

Laotians consume glutinous rice as part of their main diet; they also use toasted glutinous rice (khao kua) to add a
nut-like flavor to many dishes. A popular Lao meal is a combination of Lao grilled chicken (ping gai), Lao papaya
salad (tam mak hoong), and Lao sticky rice (khao niao).
Khao niao is also used as an ingredient in desserts. Khao niao mixed with coconut milk can be served with ripened
mango or durian. Khao tom is a steamed mixture of khao niao with sliced fruits and coconut milk.
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Malay and Indonesian traditions

Kue Lapis - Indonesian cake made
mainly of glutinous rice

In Singapore, Malaysia, and Indonesia glutinous rice is known as pulut, and
also known as ketan in Indonesia. It is usually mixed with santan, meaning
coconut milk in Malay, along with a bit of salt to add some taste. It is widely
used during the Raya festive seasons as traditional food, such as

• Palas - cooked pulut wrapped in triangular shaped crafts made from local
leaves and left to be boiled for 3 – 4 hours to result nice shaped
compression and to bring out the aroma or taste from the wrapped leaves.

• Lemang - wrapped in banana leaves and inside a bamboo, and left to be
barbecued/grilled on an open fire, to make the taste and texture tender and
unique

• Ketupat - square shaped crafts made from the same local leaves as palas,
but it is usually filled with regular rice grains instead of pulut, but it depends on the maker.

• Lupis - glutinous rice wrapped in individual triangles using banana leaves and left to boil for a few hours. The
rice pieces are then tossed with grated coconut all over and served with palm sugar syrup.

• Lemper - cooked glutinous rice with shredded meat inside and wrapped in banana leaves, popular in Java
• Tapai - cooked glutinous rice fermented with yeast, wrapped in banana or roseapple leaves.
Pulut will also be used in certain famous traditional local desserts, known as kuih (Peninsular) or kue (Insular), such
as kue lapis, wajik (or wajit), and dodol.

Thai traditions
In Thailand glutinous rice is known as khao niao (Thai: ข้าวเหนียว in Central Thailand and Isan; and as khao nueng
in Northern Thailand (Thai: ข้าวนึ่ง). Northern Thais (Lanna people) and northeastern Thais, traditionally eat
glutinous rice as their staple food. Southern and Central Thais, and northeastern Thais from Surin Province and
neighboring areas who were influenced by the Khmer-Thai people favor non-sticky Khao chao.
• Glutinous rice is one of the main ingredients in yam naem khao thot (Thai: ยำแหนม) or naem khluk (Thai:

แหนมคลุก), an Isan snack made of crumbled crisp-fried glutinous rice balls, minced pork, ginger, green chillies,
peanuts and onion.

• Sweets and desserts: Famous among tourists in Thailand is khao niao mamuang (Thai: ข้าวเหนียวมะม่วง): sweet
coconut sticky rice with mango, while khao niao tat, sweet sticky rice with coconut cream and black beans,[8]

Khao niao nakrachik (Thai: ข้าวเหนียวหน้ากระฉีก), sweet sticky rice topped with caramelized roasted grated
coconut,[9] khao niao kaeo, sticky rice cooked in coconut milk and sugar and khao tom hua ngok, sticky rice
steamed with banana with grated coconut and sugar, are traditional popular desserts.[10]

• Khao lam (Thai: ข้าวหลาม) is sticky rice with sugar and coconut cream cooked in specially-prepared bamboo
sections of different diameters and lengths. It can be prepared with white or dark purple (khao niao dam) varieties
of glutinous rice. Sometimes a few beans or nuts are added and mixed in. Thick khao lam containers may have a
custard-like filling in the center made with coconut cream, egg and sugar.

• Khao chi (Thai: ข้าวจี่) are cakes of sticky rice having the size and shape of a patty and a crunchy crust. In order to
prepare them the glutinous rice is laced with salt, often also slightly coated with beaten egg, and grilled over a
charcoal fire. They were traditionally made with leftover rice and given in the early morning to the children, or to
passing monks as offering.[11]

• Khao pong (Thai: ข้าวโป่ง) is a crunchy preparation made of leftover steamed glutinous rice that is pounded and
pressed into thin sheets before being grilled.[12]

• Khao tom mat (Thai: ข้าวต้มมัด), cooked sticky rice mixed with banana and wrapped in banana leaf,[13] khao ho, 
sticky rice molded and wrapped in conical shape, khao pradap din, kraya sat and khao thip are preparations based 
on glutinous rice used as offerings in religious festivals and ceremonies for merit-making or warding off evil
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spirits.[14]

• Khao niao ping (Thai: ข้าวเหนียวปิ้ง), sticky rice mixed with coconut milk and taro (khao niao ping pheuak),
banana (khao niao ping kluai) or black beans (khao niao ping tua), wrapped in banana leaf and grilled slowly over
charcoal fire.[15]

• Glutinous rice is also used as the basis for the brewing of sato (Thai: สาโท), an alcoholic beverage also known as
"Thai rice wine".

A packet of glutinous rice in a
traditional Isan banana-leaf

wrapper

Glutinous rice is
traditionally

eaten using the
right hand

Naem khluk or yam naem khao
thot, a Thai salad made with
deep-fried glutinous rice and
fermented pork skin sausage

Khao tom mat,
sticky rice and

banana steamed
inside a banana leaf

Som tam (papaya salad), khao
niao (sticky rice) and kai yang
(grilled chicken) are a popular

combination

Khao lam in a
section of
bamboo

Yam naem, a salad with naem
sausage made from fermented

raw pork skin and glutinous rice

Kratip (Thai: กระติบ) are
also used by Northern and

Northeastern Thais as
containers for sticky rice

Vietnamese traditions

Xôi lá cẩm made from glutinous rice with
magenta plant

Glutinous rice is called "gạo nếp" in Vietnamese. Dishes made from glutinous
rice in Vietnam are typically served as desserts or side dishes, but some can
be served as main dishes. There is a wide array of glutinous rice dishes in
Vietnamese cuisine, the majority of them can be categorized as follows:
• Bánh, the most diverse category, refers to a wide variety of sweet or

savoury, distinct cakes, buns, pastries, sandwiches, and food items from
Vietnamese cuisine, which may be cooked by steaming, baking, frying,
deep-frying, or boiling. It is important to note that not all bánh are made
from glutinous rice; they can also be made from ordinary rice flour,
cassava flour, taro flour, or tapioca starch. The word "bánh" is also used to
refer to certain varieties of noodles in Vietnam, and absolutely not to be confused with glutinous rice dishes.
Some bánh dishes that are made from glutinous rice include:

• Bánh chưng: a square-shaped, boiled glutinous rice dumpling filled with pork and mung bean paste, wrapped
in a dong leaf, usually eaten in Vietnamese New Year.

•• Bánh giầy: white, flat, round glutinous rice cake with tough, chewy texture filled with mung bean or served
with Vietnamese sausage (chả), usually eaten in Vietnamese New Year with bánh chưng.

•• Bánh dừa: glutinous rice mixed with black bean paste cooked in coconut juice, wrapped in coconut leaf. The
filling can be mung bean stir-fried in coconut juice or banana.
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• Bánh rán: a northern Vietnamese dish of deep-fried glutinous rice balls covered with sesame, scented with
jasmine flower essence, filled with either sweetened mung bean paste (the sweet version) or chopped meat and
mushrooms (the savory version).

• Bánh cam: a southern Vietnamese version of bánh rán. Unlike bánh rán, bánh cam is coated with a layer of
sugary liquid and has no jasmine essence.

• Bánh trôi: made from glutinous rice mixed with a small portion of ordinary rice flour (the ratio of glutinous
rice flour to ordinary rice flour is typically 9:1 or 8:2) filled with sugarcane rock candy.

•• Bánh gai: made from the leaves of the "gai" tree (Boehmeria nivea) dried, boiled, ground into small pieces,
then mixed with glutinous rice, wrapped in banana leaf. The filling is made from a mixture of coconut, mung
bean, peanuts, winter melon, sesames, and lotus seeds.

• Bánh cốm: the cake is made from young glutinous rice seeds. The seeds are put into a water pot, stirred on fire,
juice extracted from pomelo flower is added. The filling is made from steamed mung bean, scraped coconut,
sweetened pumpkin, and sweetened lotus seeds.

• Other bánh made from glutinous rice are bánh tro, bánh tét, bánh ú, bánh qui, bánh măng, bánh ít, bánh khúc,
bánh tổ, bánh in, bánh dẻo, bánh su sê, bánh nổ...

• Xôi are sweet or savory dishes made from steamed glutinous rice and other ingredients. Sweet xôi are typically
eaten as breakfast. Savory xôi can be eaten as lunch. Xôi dishes made from glutinous rice include:
•• Xôi lá cẩm: made with the magenta plant.
•• Xôi lá dứa: made with pandan leaf extract for the green color and a distinctive pandan flavor.
•• Xôi chiên phồng: deep-fried glutinous rice patty
•• Xôi gà: made with coconut juice and pandan leaf served with fried or roasted chicken and sausage.
•• Xôi thập cẩm: made with dried shrimp, chicken, Chinese sausage, Vietnamese sausage (chả), peanuts, coconut,

onion, fried garlic...
• Other xôi dishes made from glutinous rice include: xôi lạc, xôi lúa, xôi đậu xanh, xôi nếp than, xôi gấc, xôi vò,

xôi sắn, xôi sầu riêng, xôi khúc, xôi xéo, xôi cá, xôi vị...
• Chè refers to any traditional Vietnamese sweetened soup or porridge. Though chè can be made using a wide

variety of ingredients, some chè dishes made from glutinous rice include:
•• Chè đậu trắng: made from glutinous rice and black-eyed peas.
•• Chè con ong: made from glutinous rice, ginger root, honey, and molasses.
•• Chè cốm: made from young glutinous rice seeds, kudzu flour, and juice from pomelo flower.
• Chè xôi nước: balls made from mung bean paste in a shell made of glutinous rice flour; served in a thick clear

or brown liquid made of water, sugar, and grated ginger root.
•• Cơm nếp: glutinous rice that is cooked in the same way as ordinary rice, except that the water used is flavored by

adding salts or by using coconut juice, or soups from chicken broth or pork broth.
• Cơm rượu: Glutinous rice balls cooked and mixed with yeast, served in a slightly alcoholic milky white liquid.
• Cơm lam: Glutinous rice cooked in a tube of bamboo of the genus Neohouzeaua and often served with grilled

pork or chicken.
Glutinous rice can also be fermented to make Vietnamese alcoholic beverages, such as rượu nếp, rượu cần and rượu
đế.
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Beverages
•• Choujiu
•• Sato (rice wine)
•• Home brew sato kits
•• Rượu nếp
•• Rượu cần

Other uses
In Malaysia, glutinous rice is used to make a cracker called inang-inang.
In Indonesia, it is called rengginang. There are two varieties of this snack, salty and sweet.
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Green tea

The appearance of green tea in three different
stages (from left to right): the infused leaves, the
dry leaves and the liquid. Notice that the infused

leaves look greener than the dry leaves.

Green tea cultivation in China.

Green tea is made solely from the leaves of Camellia sinensis that
have undergone minimal oxidation during processing. Green tea
originates from China[1] and has become associated with many cultures
throughout Asia. It has recently become more widespread in the West,
where black tea is traditionally consumed. Many varieties of green tea
have been created in countries where they are grown. These varieties
can differ substantially due to variable growing conditions,
horticulture,[2] production processing, and harvesting time.

Over the last few decades green tea has been subjected to many
scientific and medical studies to determine the extent of its
long-purported health benefits, with some evidence suggesting that
regular green tea drinkers may have a lower risk of developing heart
disease[3] and certain types of cancer.[4] Although green tea does not
raise the metabolic rate enough to produce immediate weight loss, a
green tea extract containing polyphenols and caffeine has been shown
to induce thermogenesis and stimulate fat oxidation, boosting the
metabolic rate 4% without increasing the heart rate.[5]

According to a survey released by the United States Department of
Agriculture in 2007,[6] the mean content of flavonoids in a cup of green
tea is higher than that in the same volume of other food and drink items
that are traditionally considered of health contributing nature, including
fresh fruits, vegetable juices or wine. Flavonoids are a group of
phytochemicals in most plant products that are responsible for such
health effects as anti-oxidative and anticarcinogenic functions.[6]

However, based on the same USDA survey, the content of flavanoids
may vary dramatically amongst different tea products.[7]

History
Tea consumption has its legendary origins in China of more than 4,000 years ago.[8] Green tea has been used as both
a beverage and a method of traditional medicine in most of Asia, including China, Japan, Taiwan, Vietnam, Korea
and Thailand, to help everything from controlling bleeding and helping heal wounds to regulating body temperature,
blood sugar and promoting digestion. A book written in the Tang dynasty in china is considered one of the most
important in the history of green tea. The book was written by Lu Yu and is called the "Tea Classic" or "Cha Jing". It
was written between 600 and 900 AD and spoke about exactly how and where one should enjoy a fine cup of green
tea.[9] The Kissa Yojoki (Book of Tea), written by Zen priest Eisai in 1191, describes how drinking green tea can
have a positive effect on the five vital organs, especially the heart. The book discusses tea's medicinal qualities,
which include easing the effects of alcohol, acting as a stimulant, curing blotchiness, quenching thirst, eliminating
indigestion, curing beriberi disease, preventing fatigue, and improving urinary and brain function. Part One also
explains the shapes of tea plants, tea flowers, and tea leaves, and covers how to grow tea plants and process tea
leaves. In Part Two, the book discusses the specific dosage and method required for individual physical ailments.
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Growing, harvesting and processing
Green tea is processed and grown in a variety of ways, depending on the type of green tea desired. As a result of
these methods, maximum amounts of polyphenols and antioxidants are retained, giving maximum green tea benefits.
The growing conditions can be broken down into two basic types - those grown in the sun and those grown under the
shade. The green tea plants are grown in rows that are pruned to produce shoots in a regular manner, and are
generally harvested three times per year. The first flush takes place in late April to early May. The second harvest
usually takes place from June through July, and the third picking takes place in late July to early August. Sometimes,
there will also be a fourth harvest. It is the first flush in the spring which brings the best quality leaves, with higher
prices to match. Processed green teas, known as "aracha" are stored under low humidity refrigeration in 30 or 60 kg
paper bags at 0-5°C (32-41°F). This aracha has yet to be refined at this stage, with a final firing taking place before
blending, selection, and packaging takes place. The leaves in this state will be re-fired throughout the year as they
are needed, giving the green teas a longer shelf life and better flavor. The first flush tea of May will readily store in
this fashion until the next year's harvest. After this re-drying process, each crude tea will be sifted and graded
according to size. Finally, each lot will be blended according to the blend order by the tasters and packed for sale.[10]

Brewing and serving

Green tea leaves steeping in a gaiwan

Steeping is the process of making a cup of tea; it is also referred to as
brewing. In general, two grams of tea per 100ml of water, or about one
teaspoon of green tea per five ounce cup, should be used. With very
high-quality teas like gyokuro, more than this amount of leaf is used,
and the leaf is steeped multiple times for short durations.

Green tea steeping time and temperature varies with different tea. The
hottest steeping temperatures are 81°C to 87°C (180°F to 190°F) water
and the longest steeping times two to three minutes. The coolest
brewing temperatures are 61°C to 69°C (140°F to 160°F) and the
shortest times about 30 seconds. In general, lower-quality green teas
are steeped hotter and longer, while higher-quality teas are steeped
cooler and shorter. Steeping green tea too hot or too long will result in
a bitter, astringent brew, regardless of the initial quality. It is thought
that excessively hot water results in tannin chemical release, which is
especially problematic in green teas, as they have higher contents of
these. High-quality green teas can be and usually are steeped multiple
times; two or three steepings is typical. The steeping technique also
plays a very important role in avoiding the tea developing an overcooked taste. The container in which the tea is
steeped or teapot should also be warmed beforehand so that the tea does not immediately cool down. It is common
practice for tea leaf to be left in the cup or pot and for hot water to be added as the tea is drunk until the flavor
degrades.
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Varieties of green tea

Chinese green tea
Hunan Province

• Junshan Yinzhen (Silver Needle tea)[君 山 银 针], known as one of the ten most famous Chinese Teas, is one
variety of Yellow Tea, like the Huo Mountain Yellow Buds (霍 山 黄 芽) and the Mengding Yellow Buds (蒙
顶 黄 芽). It is cultivated on Junshan Island, Yueyang City, Hunan Province (湖 南 省,岳 阳,洞 庭 湖 君

山).
Zhejiang Province is home to the most famous of all teas, Xi Hu Longjing (西 湖 龙 井), as well as many other
high-quality green teas.
• 龙 井 Longjing

The most well-known of famous Chinese teas from Hangzhou (杭 州), whose name in Chinese means dragon
well. It is pan-fried and has a distinctive flat appearance. The tasteless frying oil is obtained from tea seeds and
other plants.[11] Falsification of Longjing is very common, and most of the tea on the market is in fact
produced in Sichuan Province and hence not authentic Longjing.

• 景 宁 惠 明 茶 Hui Ming

Named after a temple in Zhejiang.

• 开 化 龙 顶 Long Ding

A tea from Kaihua County known as Dragon Mountain.

• 华 顶 云 雾 Hua Ding

A tea from Tiantai County and named after a peak in the Tiantai mountain range.

• 天 目 青 顶 Qing Ding

A tea from Tian Mu, also known as Green Top.

• 平 水 珠 茶 Gunpowder

A popular tea also known as zhuchá. It originated in Zhejiang but is now grown elsewhere in China.
This tea is also the quintessential ingredient in brewing Moroccan green tea with fresh mint.

Jiangsu Province

A plate of Bi Luo Chun tea, from Jiangsu
Province in China

• 洞 庭 碧 螺 春 Bi Luo Chun

A Chinese famous tea also known as Green Snail Spring, from
Dong Ting. As with Longjing, falsification is common and most
of the tea marketed under this name may, in fact, be grown in
Sichuan.

• 南 京 雨 花 茶 Rain Flower

A tea from Nanjing.

• 金 坛 雀 舌 Que She (Tongue of golden altar sparrow)

originate in Jin Tan city of Jiangsu Province.

• 太 湖 白 云 White Cloud

Fujian Province
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Camellia sinensis, the tea plant

Fujian Province is known for mountain-grown organic green tea
as well as white tea and oolong tea. The coastal mountains
provide a perfect growing environment for tea growing. Green
tea is picked in spring and summer seasons.

• 茉 莉 花 茶 Jasmine tea (Mo Li Hua Cha)

A tea with added jasmine flowers.

• 毛 峰 Mao Feng tea

Meaning "furry peak".

• 翠 剑 Cui Jian

Meaning "jade sword".
Hubei Province

• 玉 露 Yu Lu

A steamed tea also known as Gyokuro (Jade Dew) in Japanese, made in the Japanese style.
Henan Province

An example of a slightly higher grade of Chinese
green tea, called Mao Jian.

• 信 阳 毛 尖 Xin Yang Mao Jian

A Chinese famous tea also known as Green Tip, or Tippy Green.

Jiangxi Province

• 珍 眉 Chun Mee

Meaning "precious eyebrows"; from Jiangxi, it is now grown
elsewhere.

• 狗 牯 Gou Gu Nao

A well-known tea within China and recipient of numerous
national awards.

• 云 雾 Yun Wu

A tea also known as Cloud and Mist.
Anhui Province

Anhui Province is home to several varieties of tea, including three Chinese famous teas. These are:

• 大 方 Da Fang

A tea from Huangshan also known as Big Square suneet.

• 黄 山 毛 峰 Huangshan Maofeng

A Chinese famous tea from Huangshan.

• 六 安 瓜 片 Liuan Leaf

A Chinese famous tea also known as Melon Seed.

• 猴 魁 Hou Kui

A Chinese famous tea also known as Monkey tea.

• 屯 绿 Tun Lu

A tea from Tunxi District.

• 火 青 Huo Qing

A tea from Jing County, also known as Fire Green.

• 雾 里 青 Wuliqing
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Wuliqing was known since the Song dynasty. Since 2002 Wuliqing is produced again according to the original
processing methods by a company called Tianfang (天 方). Zhan Luojiu a tea expert and professor at the
Anhui Agricultural University who relived its production procedure.

•• Hyson

A medium-quality tea from many provinces, an early-harvested tea.
Sichuan Province

• 竹 叶 青 茶 Zhu Ye Qing

Also known as Meng Ding Cui Zhu or Green Bamboo.

• 蒙 顶 甘 露 Meng Ding Gan Lu

A yellowish-green tea with sweet aftertaste.

Japanese green tea

Japanese green tea

Genmaicha

Green tea (緑 茶 Ryokucha) is ubiquitous in Japan and therefore is
more commonly known simply as "tea" (お 茶 ocha). It is even
referred to as "Japanese tea" (日 本 茶 nihoncha) though it was first
used in China during the Song Dynasty, and brought to Japan by
Myōan Eisai, a Japanese Buddhist priest who also introduced the
Rinzai school of Zen Buddhism. Types of tea are commonly graded
depending on the quality and the parts of the plant used as well as how
they are processed.[12] There are large variations in both price and
quality within these broad categories, and there are many specialty
green teas that fall outside this spectrum. The best Japanese green tea is
said to be that from the Yame (八 女 yame) region of Fukuoka
Prefecture and the Uji region of Kyoto. Shizuoka Prefecture produces
40% of raw tea leaf.

• Gyokuro (玉 露, Jade Dew)
Gyokuro is a fine and expensive type that differs from Sencha
(煎 茶) in that it is grown under the shade rather than the full sun
for approximately 20 days.[13] The name "Gyokuro" translates as
"jade dew" and refers to the pale green color of the infusion. The
shading causes the amino acids (Theanine) and caffeine in the tea leaves to increase, while catechins (the
source of bitterness in tea, along with caffeine) decreases, giving rise to a sweet taste.[14] The tea also has a
distinct aroma.

• Kabusecha (冠 茶, covered tea)
Kabusecha is made from the leaves grown in the shade prior to harvest, although not for as long as Gyokuro. It
has a more delicate flavor than Sencha. It is sometimes marketed as Gyokuro.

• Sencha (煎 茶, decocted tea)
The first and second flush of green tea made from leaves that are exposed directly to sunlight. This is the most
common green tea in Japan. The name describes the method for preparing the beverage.

• Fukamushicha (深 蒸 し 茶, long-steamed green tea)
Sencha, which, in the processing of the leaves, has been steamed two times longer than usual Sencha,
giving it a deeper color and producing a fuller flavor in the beverage.

• Tamaryokucha (玉 緑 茶, lit. ball green tea)
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Tamaryokucha has a tangy, berry-like taste, with a long almondy aftertaste and a deep aroma with tones of
citrus, grass, and berries. It is also called Guricha.

• Bancha (番 茶, coarse tea)
Lower grade of Sencha harvested as a third- or fourth-flush tea between summer and autumn. Aki-Bancha
(autumn Bancha) is not made from entire leaves, but from the trimmed unnecessary twigs of the tea plant.

• Kamairicha (窯 煎 茶, pan-fired tea)
Kamairicha is a pan-fired green tea that does not undergo the usual steam treatments of Japanese tea and does
not have the characteristic bitter taste of most Japanese tea.

•• By-product of Sencha or Gyokuro

• Kukicha (く き 茶, stalk tea)
A tea made from stems, stalks, and twigs. Kukicha has a mildly nutty, and slightly creamy sweet flavor.

• Mecha (芽 茶, buds and tips tea)
Mecha is green tea derived from a collection of leaf buds and tips of the early crops. Mecha is harvested
in spring and made as rolled leaf teas that are graded somewhere between Gyokuro and Sencha in
quality.

• Konacha (粉 茶, (coarse) powdered tea)
Konacha is the dust and smallest parts after processing Gyokuro or Sencha. It is cheaper than Sencha
and usually served at Sushi restaurants. It is also marketed as Gyokuroko (玉 露 粉) or Gyokurokocha.

•• Other

• Matcha (抹 茶, powdered tea)
A fine ground tea made from Tencha. It has a very similar cultivation process as Gyokuro. It is used
primarily in the Japanese tea ceremony. Matcha is also a popular flavor of ice cream and other sweets in
Japan.

• Genmaicha (玄 米 茶, brown rice tea)
Bancha (sometimes Sencha) and roasted genmai (brown rice) blend. It is often mixed with a small
amount of Matcha to make the color better.

• Hōjicha (ほ う じ 茶, roasted tea)
A green tea roasted over charcoal (usually Bancha).

• Tencha ( 碾 茶, milling tea)
Half-finished products used for Matcha production. The name indicates its intended eventual milling
into matcha. Because, like gyokuro, it is cultivated in shade, it has a sweet aroma. In its processing, it is
not rolled during drying, and tencha therefore remains spread out like the original fresh leaf.

• Aracha (荒 茶, raw green tea)
Half-finished products used for Sencha and Gyokuro production. It contains all parts of the tea plant.

• Shincha (新 茶, a new tea)
First flush tea. The name is used for either Sencha or Gyokuro.

• funmatsucha (粉 末 茶, instant powdered tea)
Milled green tea, used just like instant coffee. Another name for this recent style of tea is "tokeru ocha,"
or "tea that melts.
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Other green teas
•• Green tea from Ceylon
•• Kahwah

Research and health effects
Green tea contains salubrious polyphenols, in particular catechins, the most abundant of which is epigallocatechin
gallate. Green tea also contains carotenoids, tocopherols, ascorbic acid (vitamin C), minerals such as chromium,
manganese, selenium or zinc, and certain phytochemical compounds. It is a more potent antioxidant than black
tea,[15] although black tea has substances that green tea does not such as theaflavin.
In vitro, animal, preliminary observational, and clinical human studies suggest that green tea can reduce the risk of
cardiovascular disease, dental cavities, kidney stones, and cancer, while improving bone density and cognitive
function. However, the human studies are inconsistent.[15]

Green tea consumption is associated with reduced heart disease in epidemiological studies. Animal studies have
found that it can reduce cholesterol. However, several small, brief human trials found that tea consumption did not
reduce cholesterol in humans. In 2003 a randomized clinical trial found that a green tea extract with added theaflavin
from black tea reduced cholesterol.[16]

A study performed at the University of Birmingham showed that average fat oxidation rates were 17% higher after
ingestion of green tea extract than after ingestion of a placebo.[17] Likewise, the contribution of fat oxidation to total
energy expenditure was also significantly higher by a similar percentage following ingestion of green tea extract.
This implies that ingestion of green tea extract can not only increase fat oxidation during moderately intensive
exercise but also improve insulin sensitivity and glucose tolerance in healthy young men.
A study performed at the Queen Margaret University, Edinburgh looked at the effects of short-term green tea
consumption on a group of students between the ages of 19–37.[18] Participants were asked not to alter their diet and
to drink 4 cups of green tea per day for 14 days. The results showed that short-term consumption of commercial
green tea reduces systolic and diastolic Blood Pressure, fasting total cholesterol, body fat and body weight. These
results suggest a role for green tea in decreasing established potential cardiovascular risk factors. This study also
suggests that reductions may be more pronounced in the overweight population where a significant proportion are
obese and have a high risk of cardiovascular disease.
In a study performed at the Israel Institute of Technology, it was shown that the main antioxidant polyphenol of
green tea extract, EGCG, when fed to mice induced with Parkinson's and Alzheimer's disease, helped to protect brain
cells from dying, as well as 'rescuing' already damaged neurons in the brain, a phenomenon called neurorescue or
neurorestoration. The findings of the study, led by Dr. Silvia Mandell, were presented at the Fourth International
Scientific Symposium on Tea and Human Health in Washington D.C., in 2007. Resulting tests underway in China,
under the auspices of the Michael J. Fox Foundation, are being held on early Parkinson's patients.[19]

A study [20] performed at the National institute of Chemistry in Ljubljana, Slovenia, demonstrated that EGCG from
green tea inhibits an essential bacterial enzyme gyrase by binding to the ATP binding site of the B subunit. This
activity probably contributes to the antimicrobial activity of green tea extract and may be responsible for the
effectiveness of green tea in oral hygiene.
In a recent case-control study of the eating habits of 2,018 women, consumption of mushrooms and green tea was
linked to a 90% lower occurrence of breast cancer.[21]

A recent study on rats at the University of Hong Kong, published in the February issue of Journal of Agricultural and
Food Chemistry, found that the catechins in green tea were absorbed by the lens, retina and other parts of the eye.[22]

The absorbed catechins reduced oxidative stress in the eye for up to 20 hours, suggesting that green tea may be
effective in preventing glaucoma and other diseases of the eye.
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Scientific studies
2011 research by the Linus Pauling Institute at Oregon State University found that EGCG in green tea has a powerful
ability to increase regulatory T cells in the body and boost the immune system and suppress autoimmune
disorders.[23]

According to research reported at the Sixth International Conference on Frontiers in Cancer Prevention, sponsored
by the American Association for Cancer Research, a standardized green tea polyphenol preparation (Polyphenon E)
limits the growth of colorectal tumors in rats treated with a substance that causes the cancer. "Our findings show that
rats fed a diet containing Polyphenon E are less than half as likely to develop colon cancer," Dr. Hang Xiao, from the
Ernest Mario School of Pharmacy at Rutgers University, noted in a statement.
A study published in the September 13, 2006 issue of the Journal of the American Medical Association concluded
"Green tea consumption is associated with reduced mortality due to all causes and due to cardiovascular disease but
not with reduced mortality due to cancer." The study, conducted by the Tohoku University School of Public Policy
in Japan, followed 40,530 Japanese adults, ages 40–79, with no history of stroke, coronary heart disease, or cancer at
baseline beginning in 1994. The study followed all participants for up to 11 years for death from all causes and for
up to 7 years for death from a specific cause. Participants who consumed 5 or more cups of tea per day had a 16
percent lower risk of all-cause mortality and a 26 percent lower risk of cardiovascular disease ("CVD") than
participants who consumed less than one cup of tea per day. The study also states, "If green tea does protect humans
against CVD or cancer, it is expected that consumption of this beverage would substantially contribute to the
prolonging of life expectancy, given that CVD and cancer are the two leading causes of death worldwide."[24] [25]

A study in the February 2006 edition of the American Journal of Clinical Nutrition concluded "A higher
consumption of green tea is associated with a lower prevalence of cognitive impairment in humans."[26][27]

In May 2006, researchers at Yale University School of Medicine weighed in on the issue with a review article that
looked at more than 100 studies on the health benefits of green tea. They pointed to what they called an "Asian
paradox," which refers to lower rates of heart disease and cancer in Asia despite high rates of cigarette smoking.
They theorized that the 1.2 liters of green tea that is consumed by many Asians each day provides high levels of
polyphenols and other antioxidants. These compounds may work in several ways to improve cardiovascular health,
including preventing blood platelets from sticking together (this anticoagulant effect is the reason doctors warn
surgical patients to avoid green tea prior to procedures that rely on a patient's clotting ability) and improving
cholesterol levels, said the researchers, whose study appeared in the May issue of the Journal of the American
College of Surgeons. To be specific, green tea may prevent the oxidation of LDL cholesterol (the "bad" type), which,
in turn, can reduce the buildup of plaque in arteries, the researchers wrote.[28]

A study published in the August 22, 2006 edition of Biological Psychology looked at the modification of the stress
response via L-Theanine, a chemical found in green tea. It "suggested that the oral intake of L-Theanine could cause
anti-stress effects via the inhibition of cortical neuron excitation."[29]

In a double-blind, randomized, placebo-controlled trial conducted by Division of Cardiovascular Medicine,
Vanderbilt University Medical Center, Nashville, Tennessee; 240 adults were given either theaflavin-enriched green
tea extract in form of 375 mg capsule daily or a placebo. After 12 weeks, patients in the tea extract group had
significantly less low-density lipoprotein cholesterol (LDL-C) and total cholesterol (16.4% and 11.3% lower than
baseline, p<0.01) than the placebo group. The author concluded that theaflavin-enriched green tea extract can be
used together with other dietary approaches to reduce LDL-C.
A study published in the January, 2005 edition of the American Journal of Clinical Nutrition concluded "Daily
consumption of tea containing 690 mg catechins for 12 wk reduced body fat, which suggests that the ingestion of
catechins might be useful in the prevention and improvement of lifestyle-related diseases, mainly obesity." [30]

According to a Case Western Reserve University School of Medicine study published in the April 13, 2005 issue of 
the Proceedings of the National Academy of Sciences, antioxidants in green tea may prevent and reduce the severity
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of rheumatoid arthritis. The study examined the effects of green tea polyphenols on collagen-induced arthritis in
mice, which is similar to rheumatoid arthritis in humans. In each of three different study groups, the mice given the
green tea polyphenols were significantly less likely to develop arthritis. Of the 18 mice that received the green tea,
only eight (44 percent) developed arthritis. Among the 18 mice that did not receive the green tea, all but one (94
percent) developed arthritis. In addition, researchers noted that the eight arthritic mice that received the green tea
polyphenols developed less severe forms of arthritis.
A German study found that an extract of green tea and hot water (filtered), applied externally to the skin for 10
minutes, three times a day could help people with skin damaged from radiation therapy (after 16–22 days).[31]

A study published in the December 1999 American Journal of Clinical Nutrition found that "Green tea has
thermogenic properties and promotes fat oxidation beyond that explained by its caffeine content per se. The green
tea extract may play a role in the control of body composition via sympathetic activation of thermogenesis, fat
oxidation, or both."[32]

In lab tests, EGCG, found in green tea, was found to prevent HIV from attacking T-Cells. However, it is not yet
known if this has any effect on humans.[33]

A study in the August, 2003 issue of a new potential application of Cellular and Molecular Life Sciences found that
"a new potential application of (–)-epigallocatechin-3-gallate [a component of green tea] in prevention or treatment
of inflammatory processes is suggested" [34]

However, pharmacological and toxicological evidence does indicate that green tea polyphenols can in fact cause
oxidative stress and liver toxicity in vivo at certain concentrations.[35] This would imply that consumers should
exercise caution when consuming herbal products produced from concentrated green tea extract. Other evidence
presented in the review cautions against the drinking of green tea by pregnant women.[36]

A more frequent consumption of green tea was associated with a lower prevalence of depressive symptoms in a
Japanese study.[37] Researchers conducted a cross-sectional study in 1,058 community-dwelling elderly Japanese
individuals 70 years of age. The prevalence of mild and severe depressive symptoms was 34.1 percent and 20.2
percent, respectively. After adjustment for confounding factors, the odds ratios for mild and severe depressive
symptoms when higher green tea consumption was compared with green tea consumption of 1 cup/d were: 2 to 3
cups green tea/d and 4 cups green tea/d. Similar relations were also observed in the case of severe depressive
symptoms.
A 2004 study found that components of green tea (catechins) were effective against the parasite Trypanosoma cruzi,
which causes Chagas' disease, a major disease in South and Central America.[38]

In a paper published by researchers from Western University, California in the November of issue of the Journal of
American Diabetic Association, the following plus points of green tea were observed: [39]

•• Green tea while keeping the HDL level intact did however decrease the LDL and total cholesterol levels in
subjects as compared to the control group.

•• For an effective dosage of 145-3000 mg of green tea antioxidant concentrate per day, the measurable change in
the cholesterol level of the subjects was seen within 3 weeks.
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Unproven claims
Green tea has been credited with providing a wide variety of health benefits. However, many of these claims have
not been validated by scientific evidence.
• The prevention and treatment of cancer.[40][41] See also flavonoid and cancer.
• Treating multiple sclerosis.[42]

• Some green tea drinkers restrict their intake as it contains caffeine.[43] Too much caffeine can cause nausea,
insomnia or frequent urination.[44]

United States Food and Drug Administration
The article Tea: A Story of Serendipity[45] appeared in the March 1996 issue of the United States Food and Drug
Administration Consumer Magazine and looked at the potential benefits of green tea. At that time the FDA had not
done any reviews of the potential benefits of green tea and was waiting to do so until health claims were filed. The
FDA has since denied two petitions to make qualified health claims as to the health benefits of green tea.[46]

On June 30, 2005, in response to "Green Tea and Reduced Risk of Cancer Health Claim", the FDA stated: "FDA
concludes that there is no credible evidence to support qualified health claims for green tea consumption and a
reduced risk of gastric, lung, colon/rectal, esophageal, pancreatic, ovarian, and combined cancers. Thus, the FDA is
denying these claims. However, the FDA concludes that there is very limited credible evidence for qualified health
claims specifically for green tea and breast cancer and for green tea and prostate cancer, provided that the qualified
claims are appropriately worded so as to not mislead consumers."[47]

On May 9, 2006, in response to "Green Tea and Reduced Risk of Cardiovascular Disease", the FDA concluded
"there is no credible evidence to support qualified health claims for green tea or green tea extract and a reduction of a
number of risk factors associated with CVD."[48]

However in October 2006, the FDA approved an ointment based on green tea. New Drug Application (NDA)
number N021902, for kunecatechins ointment 15% (proprietary name Veregen) was approved on October 31,
2006,[49] and added to the "Prescription Drug Product List" in October 2006.[50] Kunecatechins ointment is indicated
for the topical treatment of external genital and perianal warts.[51]

Possible drug interactions
A 2009 study at the University of Southern California using mouse models showed that several of the polyphenolic
ingredients of green tea, such as EGCG, can bind with the anticancer drug bortezomib, significantly reducing its
bioavailability and thereby rendering it therapeutically useless.[52] This chemical reaction between EGCG and
bortezomib is highly specific and depends on the presence of a boronic acid functional group in the bortezomib
molecule. Dr. Schönthal, who headed the study, suggests that consumption of green tea, concentrated green tea
extract, and other green tea products (such as EGCG capsules) be strongly contraindicated for patients undergoing
bortezomib treatment.[53] Use of green tea in conjunction with anticoagulants may result in reduced effectiveness;
there is a correlation between the quantity of tea consumed and the method of production may affect the amount of
Vitamin K.
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Caffeine
Unless specifically decaffeinated, green tea contains caffeine.[54]

Safety of green tea extract
In 2008 the US Pharmacopeia reviewed the safety of green tea extract. It found 216 case reports, 34 on liver damage,
of which 27 were categorized as possible and 7 were categorized as probable. Potential for adverse effects is
increased when extracts are used, in particular on an empty stomach.[55][56]

Production and exports

2006 Green tea production and export. (in
thousands of metric tons)[57]

Country Production Export

  China 782.4 (80.8%) 218.7 (83.0%)

  Japan 91.8 (9.5%) 1.6 (0.6%)

  Vietnam 66.0 (6.8%) 26.0 (9.9%)

  Indonesia 20.0 (2.1%) 9.1 (3.5%)

World 968.1 (100%) 263.5 (100%)

Import of Japanese tea
On June 17, 2011, radioactive cesium of 1,038 becquerels per kilogram was detected at Charles de Gaulle airport in
France in tea leaves imported from Shizuoka Prefecture, Japan, which was more than twice as much as the restricted
amount of 500 becquerels per kilogram designated by the European Union, and the government of France announced
that they rejected them, which amounted to 162 kilograms.[58] The governor of Shizuoka Prefecture Heita
Kawakatsu stated that "there is absolutely no problem when they [people] drink them because it will be diluted to
about ten becquerels per kilogram when they steep them even if the leaves have 1,000 becquerels per kilogram,"
which was a consequence of own examinations of the prefecture.[59] Minister for Consumer Affairs and Food Safety
Renhō stated on June 3, 2011, that "there are cases in which aracha are sold as furikake [condiments sprinkled on
rice] and so on and they are eaten as they are, therefore we think that it is important to inspect tea leaves including
aracha from the viewpoint of consumers' safety."[60]
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Further reading
• Evans, John C. Tea in China: The History of China's National Drink. Greenwood Press, 1992. ISBN

9780313280498
• Lam, K.C./Lam, K.S. The Way of Tea: The Sublime Art of Oriental Tea Drinking. Barron's Educational Series,

2002. ISBN 9780764119682

External links
• Green Tea (an overview from the University of Maryland Medical Center) (http:/ / www. umm. edu/ altmed/

ConsHerbs/ GreenTeach. html)
• Green Tea and Body Shape (overview from the Lipton Institute of Tea) (http:/ / www. lipton. com/ en_en/ pdf/

green_tea_catechins_and_body_shape. pdf)
• Overview of numerous scientific studies investigating the health benefits of tea (http:/ / www. xuantea. com/ info/

tea-benefits/ i37/ tea-benefits. aspx)
• Green Tea's cancer fighting potential (Audio interview) (http:/ / www. scientistlive. com/

European-Food-Scientist/ Q& A/ SLAM:_Green_Tea's_cancer_fighting_potential/ 22907/ )

http://www.umm.edu/altmed/ConsHerbs/GreenTeach.html
http://www.umm.edu/altmed/ConsHerbs/GreenTeach.html
http://www.lipton.com/en_en/pdf/green_tea_catechins_and_body_shape.pdf
http://www.lipton.com/en_en/pdf/green_tea_catechins_and_body_shape.pdf
http://www.xuantea.com/info/tea-benefits/i37/tea-benefits.aspx
http://www.xuantea.com/info/tea-benefits/i37/tea-benefits.aspx
http://www.scientistlive.com/European-Food-Scientist/Q&A/SLAM%3A_Green_Tea%27s_cancer_fighting_potential/22907/
http://www.scientistlive.com/European-Food-Scientist/Q&A/SLAM%3A_Green_Tea%27s_cancer_fighting_potential/22907/


507

H

Hazelnut

Nuts, hazelnuts or filberts

Hazelnuts, with shell (left), without shell (right)

Nutritional value per serving

Serving size 100g

Energy  2629 kJ (unknown operator: u'strong' kcal)

Carbohydrates 16.7

- Starch 0.48

- Sugars 4.34

- Dietary fiber 11

Fat 60.75

- saturated 4.464

- monounsaturated 45.652

- polyunsaturated 7.92

Protein 14.95

Water 5.31

Vitamin A equiv. 1 μg (0%)

Vitamin A 20 IU

- beta-carotene 11 μg (0%)

- lutein and zeaxanthin 92 μg

Thiamine (vit. B1) 0.643 mg (56%)

Riboflavin (vit. B2) 0.113 mg (9%)

Niacin (vit. B3) 1.8 mg (12%)

Pantothenic acid (B5) 0.918 mg (18%)

Vitamin B6 0.563 mg (43%)

Folate (vit. B9) 113 μg (28%)

Vitamin C 6.3 mg (8%)

Vitamin E 15.03 mg (100%)
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Vitamin K 14.2 μg (14%)

Calcium 114 mg (11%)

Iron 4.7 mg (36%)

Magnesium 163 mg (46%)

Manganese 6.175 mg (294%)

Phosphorus 290 mg (41%)

Potassium 680 mg (14%)

Sodium 0 mg (0%)

Zinc 2.45 mg (26%)

Percentages are relative to
US recommendations for adults.

A hazelnut is the nut of the hazel and is also known as a cob nut or filbert nut according to species. A cob is
roughly spherical to oval, about 15–25 mm long and 10–15 mm in diameter, with an outer fibrous husk surrounding
a smooth shell. A filbert is more elongated, being about twice as long as it is round. The nut falls out of the husk
when ripe, about seven to eight months after pollination. The kernel of the seed is edible and used raw or roasted, or
ground into a paste. Hazelnuts are also used for livestock feed, as are chestnuts and acorns. The seed has a thin dark
brown skin, which is sometimes removed before cooking.
Hazelnuts are produced in commercial quantities in Turkey, Italy, Greece, in the UK county of Kent and in the
American states of Oregon and Washington. Turkey is, by far, the largest producer of hazelnuts in the world.
Hazelnuts are used in confectionery to make praline, and also used in combination with chocolate for chocolate
truffles and products such as Nutella. Hazelnut oil, pressed from hazelnuts, is strongly flavoured and used as a
cooking oil.
Hazelnuts are rich in protein and unsaturated fat. Moreover, they contain significant amounts of thiamine and
vitamin B6, as well as smaller amounts of other B vitamins.

Historical cultivation
In 1995 evidence of large-scale Mesolithic nut processing, some 9,000 years old, was found in a midden pit on the
island of Colonsay in Scotland. The evidence consists of a large, shallow pit full of the remains of hundreds of
thousands of burned hazelnut shells. Hazelnuts have been found on other Mesolithic sites, but rarely in such
quantities or concentrated in one pit. The nuts were radiocarbon dated to 7720+/-110BP, which calibrates to circa
7000 BC. Similar sites in Britain are known only at Farnham in Surrey and Cass ny Hawin on the Isle of Man.[1][2]

See also Sruwaddacon Bay, Kilcommon, Erris, County Mayo, Ireland.
This discovery gives an insight into communal activity and planning in the period. The nuts were harvested in a
single year and pollen analysis suggests that the hazel trees were all cut down at the same time.[2] The scale of the
activity, unparalleled elsewhere in Scotland, and the lack of large game on the island, suggest the possibility that
Colonsay contained a community with a largely vegetarian diet for the time they spent on the island. The pit was
originally on a beach close to the shore, and was associated with two smaller stone-lined pits, whose function
remains obscure, a hearth, and a second cluster of pits.[1]

Because hazelnuts do not generally need to be toasted, indeed Kentish Cobnuts are still traditionally sold fresh, it has
been speculated this was done to make them more digestible for children. It is also thought that toasting the nuts
increased how long they would keep, and they have historically been a useful food for mariners because they keep
well.
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Hazel has been grown historically in coppices for use in wattle and daub buildings, and in hedges. The Romans
cultivated hazelnuts including in Britain, although there is no evidence that they spread specific cultivars. Cultivated
varieties have been grown since at least the 16th Century, with a great increase in varieties during the 1800's, in
particular the first really widespread cultivar the Kentish Cobnut was introduced in 1830.
The traditional method to increase nut production is called 'brutting', which involves prompting more of the trees
energy to go into flower bud production, by snapping but not breaking off the tips of the new years shoots six or
seven leaf groups from the join with the trunk or branch, at the end of the growing season. The traditional term for an
area of cultivated hazelnuts is a plat.

Modern cultivation
Common hazel is widely cultivated for its nuts, including in commercial orchards in Europe, Turkey, Iran and the
Caucasus. The name "hazelnut" applies to the nuts of any of the species of the genus Corylus. This hazelnut, the
kernel of the seed, is edible and used raw or roasted, or ground into a paste. The seed has a thin dark brown skin,
which has a bitter flavour and is sometimes removed before cooking. The top producer of hazelnuts, by a large
margin, is Turkey, specifically the Ordu Province. Turkish hazelnut production of 625,000 tonnes accounts for
approximately 75% of worldwide production.[3]

In North America: in the United States, hazelnut production is concentrated in Oregon; they are also grown
extensively just to the north, in the Fraser Valley of British Columbia, Canada. In 1996, the in-shell production in
Oregon was about 19,900 tons (18,000 tonnes), compared to 100 tons (91 tonnes) in Washington.[4] Hazelnuts are
also found in the Pangi valley of Chamba district in India, where they are known as thangi. The hazelnut is growing
in popularity in the U.S., where the Hazelnut Marketing Board was established in 1949 by Federal Hazelnut
Marketing Order section 982. The harvesting of hazelnuts is done either by hand or by manual or mechanical raking
of fallen nuts.

Common hazel - from Thomé, Flora von
Deutschland, Österreich und der Schweiz, 1885

Cultivars

There are many cultivars of the hazel, including 'Barcelona', 'Butler',
'Casina', 'Clark' 'Cosford', 'Daviana', 'Delle Langhe', 'England', 'Ennis',
'Fillbert', 'Halls Giant', 'Jemtegaard', 'Kent Cob', 'Lewis', 'Tokolyi',
'Tonda Gentile', 'Tonda di Giffoni', 'Tonda Romana', 'Wanliss Pride',
and 'Willamette'.[5] Some of these are grown for specific qualities of
the nut; these qualities include large nut size and early and late fruiting
cultivars, whereas others are grown as pollinators. The majority of
commercial hazelnuts are propagated from root sprouts.[5] Some
cultivars are of hybrid origin between common hazel and filbert.[6] One
cultivar grown in Washington state, the "DuChilly", has an elongated
appearance, a thinner and less bitter skin, and a distinctly sweeter
flavor than other varieties.[7][8]

Turkish hazelnut

Turkish hazelnuts are not to be confused with the wild hazelnut of
Turkey, Corylus colurna, whose small fruit make it useful only as
rootstock. The Turkish nuts are categorized into two in terms of
quality, Ordu Levant and Giresun.
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Ordu Levant Quality: This is the common name given to all hazelnuts that are grown in regions other than the region
of Giresun quality hazelnut. Called Levant Akçakoca, Levant Ordu, Levant Trabzon or Levant Samsun depending on
the place they are grown.
Giresun Quality: Fat hazelnuts grown in the entire province of Giresun and fat hazelnuts grown in Beşikdüzü,
Vakfıkebir, Çarşıbaşı and Akçaabat towns of the province of Trabzon, which are more or less similar to Giresun
quality.

Harvesting
Hazelnuts are harvested annually in mid-autumn. As autumn comes to a close, the trees drop their nuts and leaves.
Most commercial growers wait for the nuts to drop on their own, rather than use equipment to shake them from the
tree.
There are four primary pieces of equipment used in commercial harvesting the sweeper, the harvester, the nut cart
and the forklift. The sweeper moves the nuts into the center of the rows, the harvester lifts and separates the nuts
from any debris (i.e. twigs and leaves), the nut cart holds the nut picked up by the harvester, and the forklift brings a
tote to offload the nuts from the nut cart and then stacks the totes to be shipped to the processor (nut dryer). The
sweeper is a low-to-the-ground machine that makes two passes in each tree row. It has a 2 m belt attached to the
front that rotates to sweep leaves, nuts, and small twigs from left to right, depositing the material in the row's center
as it drives forward. On the rear of the sweeper is a powerful blower to blow material left into the adjacent row with
air speeds up to 90 m/s. Careful grooming during the year and patient blowing at harvest can eliminate the need for
hand raking around the trunk of the tree, where nuts can accumulate. The sweeper prepares a single center row of
nuts narrow enough for the harvesting tractor to drive over without driving on the center row. It is best to only sweep
a few rows ahead of the harvesters at any given time. The reason for this is to prevent the tractor that drives the
harvester from crushing the nuts that may still be falling from the trees. Hazelnut orchards may be harvested up to
three times during the harvest season, depending on the quantity of nuts in the trees and the rate of nut drop as a
result of weather.

A sweeper makes its first pass as it centralizes the
material on the orchard floor

The harvester is a slow-moving machine pulled by a tractor, which lifts
the material off the ground and separates the nuts from the leaves,
empty husks, and twigs. As the harvester drives over the rows, a
rotating cylinder with hundreds of tines rakes the material onto a belt.
The belt takes the material over a blower and under a powerful vacuum
that sucks the lightweight dirt and leaves from the nuts, and discharges
it into the orchard. The remaining nuts are conveyed into a nut cart
pulled behind the harvester. The forklift will bring a tote box to offload
the nuts from the nut cart.
Once a tote is filled with nuts, the forklift will haul away the full totes
and bring empties back to the harvester to maximize the harvester's

time.
There are two different timing strategies for collecting the fallen nuts. The first is to harvest early when
approximately half of the nuts have fallen. With less material on the ground, the harvester can work faster with less
chance of a breakdown. The second option is to wait for all the nuts to fall and harvest. Though the first option is
considered the better of the two, it requires longer to perform due to the need for two or three subsequent passes.
Weather must also be a consideration. Rain inhibits harvest and should a farmer wait for all the nuts to fall after a
rainy season, it becomes much more difficult to harvest. Pickup also varies with how many acres are being farmed
and the number of sweepers, harvesters, nut carts and forklifts available.
A dry orchard can be dusty, so equipment operators should wear breathing protection. Conversely if it is too wet,
mud cakes in the machinery and moisture weighs down the material, making it impossible for the equipment to
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function without picking up large quantities of mud.

Culinary uses
Hazelnuts are used in confectionery to make some pralines, in chocolate for some chocolate truffles, and in some
hazelnut paste products (such as Nutella). In the United States, hazelnut butter is being promoted as a more nutritious
spread than its peanut butter counterpart, though it has a higher fat content. In Austria and especially in Vienna,
hazelnut paste is an ingredient in the making of tortes (such as Viennese hazelnut torte) which are famous there. In
the Kiev cake hazelnut flour is used to flavor its meringue body and crushed hazelnuts are sprinkled over its sides.
Hazelnuts are also the main ingredient of the classic Dacquoise liqueur. Hazelnut liqueurs, such as Frangelico, are
Vodka-based.
Hazelnut-flavoured coffee seems (to many users) to be slightly sweetened and less acidic, even though the nut is low
in natural saccharides. The reason for such perception is not yet understood.
In Australia, over 2,000 tonnes are imported annually, mostly to supply the demand from the Cadbury company.
Hazelnut oil, pressed from hazelnuts, is strongly flavoured and used as a cooking oil. Hazelnuts are also grown
extensively in Australia, in orchards growing varieties mostly imported from Europe. It is also grown in New
Zealand[9] and Chile.[10]

Common hazel is used by a number of species of Lepidoptera as a food plant.[11]

Cancer medication
Recently a group of Italian researchers in the Department of Translational Oncology, National Institute for Cancer
Research, IST, Genova with the collaboration of the University of Genova, Italy, has confirmed the presence of
taxanes in the shells and leaves of hazel plants, including paclitaxel, 10-deacetylbaccatin III, baccatin III, paclitaxel
C, and 7-epipaclitaxel. The finding of these compounds in shells, which are considered discarded material and are
mass produced by many food industries, is of interest for the future availability of paclitaxel (Taxol).[12]

Health benefits

Bowl of hazelnuts

Hazelnuts have a significant place among the types of dried nuts in terms of
nutrition and health because of the special composition of fats (primarily oleic
acid), protein, carbohydrates, vitamins (vitamin E), minerals, dietary fibres,
phytosterol (beta-cytosterol) and antioxidant phenolics[13] such as
flavan-3-ols.[14]

Diseases

see: List of hazelnut diseases
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Herb

Basil and green onions, common culinary herbs

In general use, herbs (pronounced US /ˈɜrbs/ by some U.S. speakers, or
/ˈhɜrbs/ by other English speakers[1][2]) are any plants "with leaves,
seeds, or flowers used for flavoring, food, medicine, or perfume" or
parts of "such a plant as used in cooking".[3] (In botanical use, the term
"herb" is employed differently, for any non-woody flowering plant,
regardless of its flavor, scent or other properties, and thus includes only
grass-like plants and forbs.)

Herbs have a variety of uses including culinary, medicinal, and in some
cases spiritual usage. General usage differs between culinary herbs and
medicinal herbs. In medicinal or spiritual use any of the parts of the
plant might be considered "herbs", including leaves, roots, flowers,
seeds, resin, root bark, inner bark (and cambium), berries and
sometimes the pericarp or other portions of the plant. Culinary use of
the term "herb" typically distinguishes between herbs, from the leafy
green parts of a plant (either fresh or dried), and spices, from other
parts of the plant (usually dried), including seeds, berries, bark, root
and fruit.
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Culinary herbs

A bundle of thyme

Culinary herbs are distinguished from vegetables in that, like spices,
they are used in small amounts and provide flavor rather than
substance to food.

Many culinary herbs are perennials such as thyme or lavender, while
others are biennials such as parsley or annuals like basil. Some
perennial herbs are shrubs (such as rosemary, Rosmarinus officinalis),
or trees (such as bay laurel, Laurus nobilis) – this contrasts with
botanical herbs, which by definition cannot be woody plants. Some
plants are used as both an herb and a spice, such as dill weed and dill seed or coriander leaves and seeds. Also, there
are some herbs such as those in the mint family that are used for both culinary and medicinal purposes.

Medicinal herbs
Plants contain phytochemicals that have effects on the body.
There may be some effects when consumed in the small levels that typify culinary "spicing", and some herbs are
toxic in larger quantities. For instance, some types of herbal extract, such as the extract of St. John's-wort
(Hypericum perforatum) or of kava (Piper methysticum) can be used for medical purposes to relieve depression and
stress. However, large amounts of these herbs may lead to toxic overload that may involve complications, some of a
serious nature, and should be used with caution. One herb-like substance, called Shilajit, may actually help lower
blood glucose levels which is especially important for those suffering from diabetes. Herbs have long been used as
the basis of traditional Chinese herbal medicine, with usage dating as far back as the first century CE[4] and far
before. Medicinal use of herbs in Western cultures has its roots in the Hippocratic (Greek) elemental healing system,
based on a quaternary elemental healing metaphor. Famous herbalist of the Western tradition include Avicenna
(Persian), Galen (Roman), Paracelsus (German Swiss), Culpepper (English) and the botanically inclined Eclectic
physicians of 19th century/early 20th century America (John Milton Scudder, Harvey Wickes Felter, John Uri
Lloyd). Modern pharmaceuticals had their origins in crude herbal medicines, and to this day, many drugs are still
extracted as fractionate/isolate compounds from raw herbs and then purified to meet pharmaceutical standards.
Some herbs are used not only for culinary and medicinal purposes, but also for psychoactive and/or recreational
purposes; one such herb is cannabis.

Sacred herbs
Herbs are used in many religions. For example, myrrh (Commiphora myrrha) and frankincense (Boswellia spp) in
Christianity, the Nine Herbs Charm in Anglo-Saxon paganism, the neem tree (Azadirachta indica) by the Tamils,
holy basil or tulsi (Ocimum tenuiflorum) in Hinduism, and many Rastafarians consider cannabis (Cannabis sp) to be
a holy plant. Siberian Shamans also used herbs for spiritual purposes. Plants may be used to induce spiritual
experiences for rites of passage, such as vision quests in some Native American cultures. The Cherokee Native
Americans use white sage and cedar for spiritual cleansing and smudging.
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Hibiscus

Hibiscus

Hibiscus rosa-sinensis

Scientific classification

Kingdom: Plantae
Division: Angiosperms
Class: Eudicots
Order: Malvales
Family: Malvaceae
Subfamily: Malvoideae
Tribe: Hibisceae
Genus: Hibiscus

L.
Species

Over 200 species
Synonyms

Bombycidendron Zoll. & Moritzi
Bombycodendron Hassk.
Brockmania W.Fitzg.
Pariti Adans.
Wilhelminia Hochr.[1]

Hibiscus (   /hɪˈbɪskəs/[2] or /haɪˈbɪskəs/)[3] is a genus of flowering plants in the mallow family, Malvaceae. It is
quite large, containing several hundred species that are native to warm-temperate, subtropical and tropical regions
throughout the world. Member species are often noted for their showy flowers and are commonly known as
hibiscus, sorrel, and flor de Jamaica, or less widely known as rosemallow. The genus includes both annual and
perennial herbaceous plants, as well as woody shrubs and small trees. The generic name is derived from the Greek
word ἱβίσκος (hibískos), which was the name Pedanius Dioscorides (ca. 40-90) gave to Althaea officinalis.[4]
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Description
The leaves aree alternate, ovate to lanceolate, often with a toothed or lobed margin. The flowers are large,
conspicuous, trumpet-shaped, with five or more petals, color from white to pink, red, orange, purple or yellow, and
from 4–18 cm broad. Flower color in certain species, such as H. mutabilis and H. tiliaceus, changes with age.[5] The
fruit is a dry five-lobed capsule, containing several seeds in each lobe, which are released when the capsule dehisces
(splits open) at maturity. It is of red and white colours.It is an example of complete flowers.

A hibiscus, showing pistil
and stamens

At left, a flower emerges from a
bud. At right, the same flower

less than 18 hours later.

Hibiscus splendens, a
rainforest plant from eastern

Australia.

A yellow hibiscus from
Houston.

Hibiscus in Bhopal Hibiscus in Bhopal Red-layered hibiscus in
Trivandrum

Absolute white hibiscus in
Karnal

Hibiscus in Taiwan Tricolor hibiscus in Malaysia Pink hibiscus in Malaysia White hibiscus in Malaysia

Red hibiscus in Alicante. Red hibiscus : The National
Flower of Malaysia

Hibiscus bud Hibiscus stigma
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Hibiscus from Kerala, India Hibiscus from Kerala, India Hibiscus from Kerala, India Hibiscus from Kerala, India

Hibiscus from Kerala, India Hibiscus from Kerala, India Hibiscus from Kerala, India Hibiscus from Kerala, India

Hibiscus from
Kerala, India

Hibiscus from Kerala, India Rose Hibiscus from Kerala, India

Uses

A white Hibiscus arnottianus in Hawaii.

Landscaping

Many species are grown for their showy flowers or used as landscape
shrubs, and are used to attract butterflies, bees, and hummingbirds.[6]

Paper

One species of Hibiscus, known as Kenaf (Hibiscus cannabinus), is
extensively used in paper-making.

Beverage

The tea made from hibiscus flowers is known by many names in many
countries around the world and is served both hot and cold. The
beverage is well known for its color, tanginess and flavor.
It is known as bissap in West Africa, karkadé in Egypt and Sudan, flor
de Jamaica in Mexico, gudhal (गुड़हल) in India and gongura in Brazil.
Some refer to it as roselle, a common name for the hibiscus flower.
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A red hibiscus flower in Chennai, India, during
late spring (Hibiscus rosa-sinensis)

In Jamaica and many other islands in the Caribbean, the drink is known
as sorrel (Hibiscus sabdariffa; not to be confused with Rumex acetosa,
a species sharing the common name sorrel). The drink is popular at
Christmas time. It is served cold, mixed with other herbs, roots, spices
and cane sugar. Often it is served mixed with Jamaican rum or wine.

Roselle is typically boiled in an enamel-coated large stock pot as most
West Indians believe the metal from aluminum, steel or copper pots
will destroy the natural minerals and vitamins.
In Cambodia, a cold beverage can be prepared by first steeping the
petals in hot water until the colors are leached from the petals, then
adding lime juice (which turns the beverage from dark brown/red to a
bright red), sweeteners (sugar/honey) and finally cold water/ice cubes.

Food
Dried hibiscus is edible, and is often a delicacy in Mexico. It can also be candied and used as a garnish.[7]

The roselle (Hibiscus sabdariffa) is used as a vegetable
Certain species of hibiscus are also beginning to be used more widely as a natural source of food coloring (E163),
and replacement of Red #3 / E127.
Hibiscus species are used as food plants by the larvae of some Lepidoptera species including Chionodes hibiscella,
Hypercompe hambletoni, the Nutmeg moth, and the Turnip Moth.

Symbolism and culture
Hibiscus species represent nations: Hibiscus syriacus is the national flower of South Korea, and Hibiscus
rosa-sinensis is the national flower of Malaysia. The red hibiscus is the flower of the Hindu goddess Kali, and
appears frequently in depictions of her in the art of Bengal, India, often with the goddess and the flower merging in
form. The hibiscus is used as an offering to goddess Kali and Lord Ganesha in Hindu worship.
Hibiscus rosa-sinensis is considered to have a number of medical uses in Chinese herbology.[8]

In the Philippines, the gumamela (local name for hibiscus) is used by children as part of a bubble-making pastime.
The flowers and leaves are crushed until the sticky juices come out. Hollow papaya stalks are then dipped into this
and used as straws for blowing bubbles.
The red hibiscus flower is traditionally worn by Tahitian women. A single flower, tucked behind the ear, is used to
indicate the wearer's availability for marriage.
Nigerian author, Chimamanda Ngozi Adichie, named her first novel Purple Hibiscus after the delicate flower.
The bark of the hibiscus contains strong bast fibres that can be obtained by letting the stripped bark set in the sea to
let the organic material rot away. In Polynesia, these fibers (fau, pūrau) are used for making grass skirts. They have
also been known to be used to make wigs.
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Health benefits
The tea is popular as a natural diuretic; it contains vitamin C and minerals, and is used traditionally as a mild
medicine.
Dieters or people with kidney problems often take it without adding sugar for its beneficial properties and as a
natural diuretic.
A 2008 USDA study shows consuming hibiscus tea lowers blood pressure in a group of prehypertensive and mildly
hypertensive adults. Three cups of tea daily resulted in an average drop of 8.1 points in their systolic blood pressure,
compared to a 1.3 point drop in the volunteers who drank the placebo beverage. Study participants with higher blood
pressure readings (129 or above) had a greater response to hibiscus tea: their systolic blood pressure went down by
13.2 points. These data support the idea that drinking hibiscus tea in an amount readily incorporated into the diet
may play a role in controlling blood pressure, although more research is required.[9]

Hibiscus rosa-sinensis has a number of medical uses in Chinese herbology.[8]

In the Indian traditional system of medicine, Ayurveda, hibiscus, especially white hibiscus and red hibiscus
(Hibiscus rosa-sinensis), is considered to have medicinal properties. The roots are used to make various concoctions
believed to cure ailments such as cough, hair loss or hair greying. As a hair treatment, the flowers are boiled in oil
along with other spices to make a medicated hair oil. The leaves and flowers are ground into a fine paste with a little
water, and the resulting lathery paste is used as a shampoo plus conditioner.

Species
In temperate zones, probably the most commonly grown ornamental species is Hibiscus syriacus, the common
garden hibiscus, also known in some areas as the "Rose of Althea" or "Rose of Sharon" (but not to be confused with
the unrelated Hypericum calycinum, also called "Rose of Sharon"). In tropical and subtropical areas, the Chinese
hibiscus (H. rosa-sinensis), with its many showy hybrids, is the most popular hibiscus.
Several hundred species are known, including:

•• Hibiscis acapulcensis •• Hibiscus integrifolius

• Hibiscus acetosella Welw. ex Hiern. - False Roselle •• Hibiscus jaliscensis

•• Hibiscus acicularis •• Hibiscus kochii

• Hibiscus aculeatus - Comfortroot • Hibiscus kokio - Red Rosemallow
•• Hibiscus altissimus •• Hibiscus labordei

•• Hibiscus andongensis • Hibiscus laevis All. (=H. militaris) - Halberd-leaved rosemallow
(central and eastern North America)

•• Hibiscus angolensis • Hibiscus lasiocarpos - Woolly Rosemallow

• Hibiscus aponeurus[10] •• Hibiscus lasiococcus

• Hibiscus archeri - Archer's Hibiscus •• Hibiscus lavaterioides

•• Hibiscus aridicola •• Hibiscus laxiflorus

• Hibiscus arnottianus A.Gray - Kokiʻo ʻula (Hawaii) • Hibiscus leptocladus ([Northwest Australia])
• Hibiscus asper - Bush Roselle •• Hibiscus leviseminus

•• Hibiscus austroyunnanensis • Hibiscus lilacinus - Lilac Hibiscus
•• Hibiscus barbosae • Hibiscus liliiflorus - Rodrigues Tree Hibiscus
•• Hibiscus benguellensis •• Hibiscus longifolius

•• Hibiscus berberidifolius •• Hibiscus longisepalus

•• Hibiscus bernieri •• Hibiscus ludwigii

• Hibiscus bifurcatus - Fork-bracted Rosemallow •• Hibiscus lunariifolius

• Hibiscus biseptus - Arizona Rosemallow •• Hibiscus macrogonus

•• Hibiscus bojerianus • Hibiscus macrophyllus - Largeleaf Rosemallow
• Hibiscus boryanus - Foulsapate Marron •• Hibiscus macropodus
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• Hibiscus brackenridgei A.Gray - Hawaiian hibiscus Maʻo hau hele • Hibiscus makinoi - Okinawan Hibiscus
•• Hibiscus burtt-davyi • Hibiscus malacophyllus Balf.f. (Yemen)
•• Hibiscus caerulescens •• Hibiscus malacospermus

• Hibiscus caesius - Dark-eyed Hibiscus (South Africa) • Hibiscus martianus - Heartleaf Rosemallow
• Hibiscus calyphyllus - Lemonyellow Rosemallow (Tropical Africa) • Hibiscus moscheutos Welw. ex Hiern. - Crimsoneyed Rosemallow

(Central and Eastern North America)
• Hibiscus cameronii - Cameron's Hibiscus, Pink Hibiscus • Hibiscus mutabilis L. - Cotton Rosemallow, Confederate Rose

(East Asia)
• Hibiscus cannabinus L. - Kenaf •• Hibiscus paramutabilis

•• Hibiscus castroi •• Hibiscus pedunculatus

• Hibiscus cisplatinus - Rosa Del Rio • Hibiscus pernambucensis - Seaside Mahoe
• Hibiscus citrinus- • Hibiscus phoeniceus - Brazilian Rosemallow
• Hibiscus clayi O.Deg. & I.Deg. - Hawaiian red hibiscus (Hawaii) •• Hibiscus platanifolius

• Hibiscus clypeatus - Congo Mahoe • Hibiscus poeppigii - Poeppig's Rosemallow
• Hibiscus coccineus (Medik.) Walter - Scarlet Rosemallow • Hibiscus radiatus - Monarch Rosemallow
•• Hibiscus colimensis • Hibiscus rosa-sinensis L. - Chinese hibiscus (East Asia)
• Hibiscus columnaris - Mahot Rempart • Hibiscus sabdariffa L. - Roselle, Omutete, or Sorrel
•• Hibiscus comoensis • Hibiscus schizopetalus - Fringed Rosemallow
•• Hibiscus congestiflorus •• Hibiscus scottii

•• Hibiscus costatus •• Hibiscus socotranus

• Hibiscus coulteri - Desert Rosemallow •• Hibiscus sinosyriacus

•• Hibiscus cuanzensis •• Hibiscus splendens

• Hibiscus dasycalyx - Neches River Rosemallow • Hibiscus stenanthus Balf.f. (Yemen)
• Hibiscus denudatus Benth. - Pale Face (Southwestern United States,

Northwestern Mexico)
• Hibiscus striatus - Striped Rosemallow

•• Hibiscus dimidiatus • Hibiscus syriacus L. - Rose of Sharon (Asia)
• Hibiscus dioscorides A.G.Mill. (Yemen) • Hibiscus tiliaceus L. - Sea hibiscus (Australia, Southeast Asia,

Oceania)
•• Hibiscus diplocrater • Hibiscus trilobus - Threelobe Rosemallow
• Hibiscus diriffan A.G.Mill. (Yemen) • Hibiscus trionum L. - Flower-of-an-Hour
• Hibiscus diversifolius - Swamp Hibiscus • Hibiscus vitifolius - Tropical Rose Mallow
•• Hibiscus dongolensis • Hibiscus waimeae A.Heller - Kokiʻo keʻokeʻo (Hawaii)
•• Hibiscus donianus

• Hibiscus elatus - Mahoe
•• Hibiscus elegans

• Hibiscus engleri - Wild Hibiscus
•• Hibiscus escobariae

•• Hibiscus excellii

•• Hibiscus ferrugineus

•• Hibiscus ficalhoanus

•• Hibiscus ficulneus

•• Hibiscus flavoroseus

• Hibiscus fragilis DC. - Mandrinette (Mascarene Islands)
•• Hibiscus fragrans

•• Hibiscus fritzscheae

• Hibiscus furcellatus Desr. - Lindenleaf rosemallow (Caribbean, Florida,
Central America, South America, Hawaii)

•• Hibiscus fugosioides

• Hibiscus furcellatus - Salad Hibiscus
•• Hibiscus fuscus

• Hibiscus genevii Bojer (Mauritius)
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•• Hibiscus gilletii

•• Hibiscus gossweileri

•• Hibiscus grandidieri

• Hibiscus grandiflorus Michx. - Swamp rosemallow (Southeastern
United States)

•• Hibiscus grandistipulatus

•• Hibiscus grewiifolius

•• Hibiscus hamabo

•• Hibiscus hastatus

• Hibiscus heterophyllus - Native rosella
• Hibiscus hirtus - Lesser Mallow
•• Hibiscus hispidissimus

•• Hibiscus huellensis

•• Hibiscus hybridus

•• Hibiscus indicus

• Hibiscus insularis Endl. - Phillip Island hibiscus (Phillip Island)

Formerly placed here

• Abelmoschus esculentus (L.) Moench (as H. esculentus L.) • Firmiana simplex (L.) W.Wight (as H. simplex L.)
• Abelmoschus ficulneus (L.) Wight & Arn. (as H. ficulneus L.) • Lagunaria patersonia subsp. patersonia (as H. patersonius

Andrews)
• Abelmoschus manihot subsp. manihot (as H. manihot L.) • Kosteletzkya adoensis (Hochst. ex A. Rich.) Mast. (as H.

adoensis Hochst. ex A.Rich.)
• Abelmoschus manihot var. pungens (Roxb.) Hochr. (as H. pungens Roxb.) • Kosteletzkya pentacarpos (L.) Ledeb. (as H. pentacarpos L.)
• Abelmoschus manihot var. tetraphyllus (Roxb. ex Hornem.) Borss. Waalk.

(as H. tetraphyllus Roxb. ex Hornem.)
• Kosteletzkya tubiflora (DC.) Blanch. & McVaugh (as H.

tubiflorus DC.)
• Abelmoschus moschatus subsp. moschatus (as H. abelmoschus L.) • Kosteletzkya virginica (L.) C.Presl ex A.Gray (as H.

virginicus L.)
• Abelmoschus moschatus subsp. tuberosus (Span.) Borss. Waalk. (as H.

sagittifolius Kurz)
• Pavonia arabica Hochst. & Steud. ex Boiss. (as H. flavus

Forssk.)
• Alyogyne cuneiformis (DC.) Lewton (as H. cuneiformis DC.) • Pavonia spinifex (L.) Cav. (as H. spinifex L.)
• Alyogyne hakeifolia (Giord.) Alef. (as H. hakeifolius Giord.) • Radyera farragei (F.Muell.) Fryxell & S.H.Hashmi (as H.

farragei F.Muell.)
• Alyogyne huegelii (Endl.) Fryxell (as H. wrayae Lindl.) • Thespesia lampas (Cav.) Dalzell (as H. lampas Cav.)
• Alyogyne pinoniana (Gaudich.) Fryxell (as H. pinonianus Gaudich.) • Thespesia populnea (L.) Sol. ex Corrêa (as H. populneoides

Roxb. or H. populneus L.)[11]
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Hojicha

Hōjicha

Type: Green

Other names: 焙 じ 茶 hōji-cha, pan-fried / oven roasted tea
Origin: Japan

Quick description: Popular in Japan. Roasted Bancha or Kukicha tea, often used as an after-dinner tea.

Temperature: 82°C

Time: 1 - 3 minutes

Number of infusions: 2

Quantity: 4 teaspoons per litre

Hōjicha (ほ う じ 茶) is a Japanese green tea that is distinguished from others because it is roasted in a porcelain
pot over charcoal; Japanese tea is usually steamed. The tea is fired at high temperature, altering the leaf colour tints
from green to reddish-brown. The process was first performed in Kyoto, Japan in the 1920s and its popularity
persists today.
Hōjicha is often made from bancha (番 茶, "common tea"),[1] tea from the last harvest of the season, however other
varieties of Hōjicha also exist, including a variety made from sencha, and Kukicha, tea made from the twigs of the
tea plant rather than the leaves.
Hōjicha infusions have a light- to reddish-brown appearance, and are less astringent due to losing catechins[2] during
the high temperature roasting process. The roasted flavours are extracted and predominate this blend: the roasting
replaces the vegetative tones of standard green tea with a toasty, slightly caramel-like flavour. The roasting process
used to make Hōjicha lowers the amount of caffeine in the tea. Because of its mildness, Hōjicha is a popular tea to
serve during the meal or after the evening meal before going to sleep and even preferred for children and elderly.
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Honey

Jars of honey and honeycomb

Honey in honeycomb

Traditional Korean honey pot

A honey bee on calyx of goldenrod

Honey (   /ˈhʌni/) is a sweet food made by bees using nectar from flowers. The variety produced by honey bees
(the genus Apis) is the one most commonly referred to and is the type of honey collected by beekeepers and
consumed by humans. Honey produced by other bees and insects has distinctly different properties.
Honey bees transform nectar into honey by a process of regurgitation, and store it as a primary food source in wax
honeycombs inside the beehive. Beekeeping practices encourage overproduction of honey so the excess can be taken
from the colony.
Honey gets its sweetness from the monosaccharides fructose and glucose, and has approximately the same relative
sweetness as that of granulated sugar.[1][2] It has attractive chemical properties for baking, and a distinctive flavor
that leads some people to prefer it over sugar and other sweeteners.[1] Most microorganisms do not grow in honey
because of its low water activity of 0.6.[3] However, honey sometimes contains dormant endospores of the bacterium
Clostridium botulinum, which can be dangerous to infants, as the endospores can transform into toxin-producing
bacteria in the infant's immature intestinal tract, leading to illness and even death[4] (see Health hazards below).
Honey has a long history of human consumption, and is used in various foods and beverages as a sweetener and 
flavoring. It also has a role in religion and symbolism. Flavors of honey vary based on the nectar source, and various 
types and grades of honey are available. It is also used in various medicinal traditions to treat ailments. The study of 
pollens and spores in raw honey (melissopalynology) can determine floral sources of honey.[5] Because bees carry an 
electrostatic charge, and can attract other particles, the same techniques of melissopalynology can be used in area
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environmental studies of radioactive particles, dust or particulate pollution.[6][7]

Formation
Honey is produced by bees as a food source. In cold weather or when fresh food sources are scarce, bees use their
stored honey as their source of energy.[8] By contriving for bee swarms to nest in artificial hives, people have been
able to semidomesticate the insects, and harvest excess honey. In the hive (or in a wild nest), there are three types of
bees in a hive:
• a single female queen bee
• a seasonally variable number of male drone bees to fertilize new queens
• some 20,000 to 40,000 female worker bees.[9]

The worker bees raise larvae and collect the nectar that will become honey in the hive. Leaving the hive, they collect
sugar-rich flower nectar and return.
In the hive, the bees use their "honey stomachs" to ingest and regurgitate the nectar a number of times until it is
partially digested.[10] The bees work together as a group with the regurgitation and digestion until the product
reaches a desired quality. It is then stored in honeycomb cells. After the final regurgitation, the honeycomb is left
unsealed. However, the nectar is still high in both water content and natural yeasts, which, unchecked, would cause
the sugars in the nectar to ferment.[8] The process continues as bees inside the hive fan their wings, creating a strong
draft across the honeycomb, which enhances evaporation of much of the water from the nectar.[8] This reduction in
water content raises the sugar concentration and prevents fermentation. Ripe honey, as removed from the hive by a
beekeeper, has a long shelf life, and will not ferment if properly sealed.[8]

Physical properties
The physical properties of honey vary, depending on water content, the type of flora used to produce it, temperature,
and the proportion of the specific sugars it contains. Fresh honey is a supersaturated liquid, containing more sugar
than the water can typically dissolve at ambient temperatures. At room temperature, honey is a supercooled liquid, in
which the glucose will precipitate into solid granules. This forms a semisolid solution of precipitated sugars in a
solution of sugars and other ingredients.
The melting point of crystallized honey is between 40 and 50 °C (104 and 122 °F), depending on its composition.
Below this temperature, honey can be either in a metastable state, meaning that it will not crystallize until a seed
crystal is added, or, more often, it is in a "labile" state, being saturated with enough sugars to crystallize
spontaneously.[11] The rate of crystallization is affected by the ratio of the main sugars, fructose to glucose, as well
as the dextrin content. Temperature also affects the rate of crystallization, which is fastest between 13 and 17 °C
(55 and 63 °F). Below 5 °C, the honey will not crystallize and, thus, the original texture and flavor can be preserved
indefinitely.[12]

Since honey normally exists below its melting point, it is a supercooled liquid. At very low temperatures, honey will
not freeze solid. Instead, as the temperatures become colder, the viscosity of honey increases. Like most viscous
liquids, the honey will become thick and sluggish with decreasing temperature. While appearing or even feeling
solid, it will continue to flow at very slow rates. Honey has a glass transition between -42 and -51 °C (-44 and
-60 °F). Below this temperature, honey enters a glassy state and will become an amorphous solid
(noncrystalline).[13][14]

The viscosity of honey is affected greatly by both temperature and water content. The higher the humidity, the easier 
honey will flow. Above its melting point, however, water has little effect on viscosity. Aside from water content, the 
composition of honey also has little effect on viscosity, with the exception of a few types. At 25 °C (unknown 
operator: u'strong' °F), honey with 14% humidity will generally have a viscosity of around 400 poise, while a 
honey containing 20% humidity will have a viscosity of around 20 poise. Viscosity increase due to temperature

http://en.wikipedia.org/w/index.php?title=Radioactive_decay
http://en.wikipedia.org/w/index.php?title=Dust
http://en.wikipedia.org/w/index.php?title=Pollution
http://en.wikipedia.org/w/index.php?title=Swarming_%28honey_bee%29
http://en.wikipedia.org/w/index.php?title=Beehive
http://en.wikipedia.org/w/index.php?title=Domestication%23Degrees
http://en.wikipedia.org/w/index.php?title=Queen_bee
http://en.wikipedia.org/w/index.php?title=Drone_%28bee%29
http://en.wikipedia.org/w/index.php?title=Worker_bee
http://en.wikipedia.org/w/index.php?title=Nectar
http://en.wikipedia.org/w/index.php?title=Regurgitation_%28digestion%29
http://en.wikipedia.org/w/index.php?title=Honeycomb
http://en.wikipedia.org/w/index.php?title=Evaporation
http://en.wikipedia.org/w/index.php?title=Water
http://en.wikipedia.org/w/index.php?title=Fermentation_%28food%29
http://en.wikipedia.org/w/index.php?title=Beekeeper
http://en.wikipedia.org/w/index.php?title=Supersaturation
http://en.wikipedia.org/w/index.php?title=Supercooling
http://en.wikipedia.org/w/index.php?title=Glucose
http://en.wikipedia.org/w/index.php?title=Metastable
http://en.wikipedia.org/w/index.php?title=Seed_crystal
http://en.wikipedia.org/w/index.php?title=Seed_crystal
http://en.wikipedia.org/w/index.php?title=Fructose
http://en.wikipedia.org/w/index.php?title=Dextrin
http://en.wikipedia.org/w/index.php?title=Viscous_liquid
http://en.wikipedia.org/w/index.php?title=Viscous_liquid
http://en.wikipedia.org/w/index.php?title=Glass_transition
http://en.wikipedia.org/w/index.php?title=Glass
http://en.wikipedia.org/w/index.php?title=Amorphous_solid
http://en.wikipedia.org/w/index.php?title=Poise


Honey 526

occurs very slowly at first. A honey containing 16% humidity, at 70 °C (unknown operator: u'strong' °F), will
have a viscosity of around 2 poise, while at 30 °C (unknown operator: u'strong' °F), the viscosity will be around
70 poise. As cooling progresses, honey will become more viscous at an increasingly rapid rate, reaching 600 poise
around 14 °C (unknown operator: u'strong' °F). However, while honey is very viscous, it has rather low surface
tension.[15][16]

A few types of honey have unusual viscous properties. Honey from heather or manuka display thixotropic properties.
These types of honey enter a gel-like state when motionless, but then liquify when stirred.[17]

Unlike many other liquids, honey has very poor thermal conductivity. Melting crystallized honey can easily result in
localized caramelization if the heat source is too hot, or if it is not evenly distributed. However, honey will take
substantially longer to liquify when just above the melting point than it will at elevated temperatures.[16]

Since honey contains electrolytes, in the form of acids and minerals, it exhibits varying degrees of electrical
conductivity. Measurements of the electrical conductivity are used to determine the quality of honey in terms of ash
content.[16]

The effect honey has on light is useful for determining the type and quality. Variations in the water content alter the
refractive index of honey. Water content can easily be measured with a refractometer. Typically, the refractive index
for honey will range from 1.504 at 13% humidity, to 1.474 at 25%. Honey also has an effect on polarized light, in
that it will rotate the polarization plane. The fructose will give a negative rotation, while the glucose will give a
positive one. The overall rotation can be used to measure the ratio of the mixture.[16][18]

Honey has the ability to absorb moisture directly from the air, a phenomenon called hygroscopy. The amount of
water the honey will absorb is dependent on the relative humidity of the air. This hygroscopic nature requires that
honey be stored in sealed containers to prevent fermentation. Honey will tend to absorb more water in this manner
than the individual sugars would allow on their own, which may be due to other ingredients it contains.[18]

In history, culture, and folklore
Honey use and production has a long and varied history. In many cultures, honey has associations that go beyond its
use as a food. Honey is frequently used as a talisman and symbol of sweetness.

Ancient times
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Honey seeker depicted on 8000 year old
cave painting. At Araña Caves in Spain.

Honey collection is an ancient activity. Humans apparently began hunting for
honey at least 10,000 years ago, as evidenced by a cave painting in Valencia,
Spain.[19] The painting is a Mesolithic rock painting, showing two female
honey-hunters collecting honey and honeycomb from a wild bee nest. The
two women are depicted in the nude, carrying baskets, and using a long,
wobbly ladder to reach the wild nest.

In ancient Egypt, honey was used to sweeten cakes and biscuits, and was used
in many other dishes. Ancient Egyptian and Middle Eastern peoples also used
honey for embalming the dead.[20] Pliny the Elder devotes considerable space
in his book Naturalis Historia to the bee and honey, and its many uses. The
fertility god of Egypt, Min, was offered honey.

The art of beekeeping in ancient China has existed since time immemorial
and appears to be untraceable to its origin. In the book "Golden Rules of
Business Success" written by Fan Li (or Tao Zhu Gong) during the Spring
and Autumn Period, there are some parts mentioning the art of beekeeping
and the importance of the quality of the wooden box for bee keeping that can
affect the quality of its honey.

Honey was also cultivated in ancient Mesoamerica. The Maya used honey from the stingless bee for culinary
purposes, and continue to do so today. The Maya also regard the bee as sacred (see Mayan stingless bees of Central
America).

Some cultures believed honey had many practical health uses. It was used as an ointment for rashes and burns, and to
help soothe sore throats when no other practices were available.

Religious significance
In Hinduism, honey (Madhu) is one of the five elixirs of immortality (Panchamrita). In temples, honey is poured
over the deities in a ritual called Madhu abhisheka. The Vedas and other ancient literature mention the use of honey
as a great medicinal and health food.
In Jewish tradition, honey is a symbol for the new year, Rosh Hashanah. At the traditional meal for that holiday,
apple slices are dipped in honey and eaten to bring a sweet new year. Some Rosh Hashanah greetings show honey
and an apple, symbolizing the feast. In some congregations, small straws of honey are given out to usher in the new
year.
The Hebrew Bible contains many references to honey. In the Book of Judges, Samson found a swarm of bees and
honey in the carcass of a lion (14:8). The Book of Exodus famously describes the Promised Land as a "land flowing
with milk and honey" (33:3). However, the claim has been advanced that the original Hebrew (דבש devash) actually
refers to the sweet syrup produced from the juice of dates.[21] Pure honey is considered kosher even though it is
produced by a flying insect, a nonkosher creature; other products of nonkosher animals are not kosher.[22]

In Buddhism, honey plays an important role in the festival of Madhu Purnima, celebrated in India and Bangladesh.
The day commemorates Buddha's making peace among his disciples by retreating into the wilderness. The legend
has it that while he was there, a monkey brought him honey to eat. On Madhu Purnima, Buddhists remember this act
by giving honey to monks. The monkey's gift is frequently depicted in Buddhist art.
In the Christian New Testament, Matthew 3:4, John the Baptist is said to have lived for a long period of time in the
wilderness on a diet consisting of locusts and wild honey.
In Islam, there is an entire Surah in the Qur'an called al-Nahl (the Honey Bee). According to hadith, Prophet
Muhammad strongly recommended honey for healing purposes.[23] The Qur'an promotes honey as a nutritious and
healthy food. Below is the English translation of those specific verses.
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And your Lord inspired the bee(s), saying: "Take your habitations in the mountains and in the trees and
in what they erect. (68) Then, eat of all fruits, and follow the ways of your Lord made easy (for you)."
There comes forth from their bellies, a drink of varying colour wherein is healing for mankind. Verily,
in this is indeed a sign for people who think.[24]

In western culture

A jar of honey with honey dipper

The word "honey", along with variations like "honey bun" and the abbreviation
"hon", has become a term of endearment in most of the English-speaking world.
In some places it is used for loved ones; in others, such as Australia and the
Southern United States, it is used when addressing casual acquaintances or even
strangers.

In many children’s books, bears are depicted as eating honey (e.g., Winnie the
Pooh), though most bears actually eat a wide variety of foods, and bears seen at
beehives are usually more interested in bee larvae than honey.[25] In some
European languages, even the word for bear (e.g. in Russian медведь medvéd, in
Belarusian мядзведзь, in Ukrainian ведмідь, in Polish niedźwiedź, in Czech
medvěd, in Serbian медвед medved, in Bosnian medvjed in Croatian
medvjed/međed and in Hungarian medve) is coined from the noun meaning
honey and the verb meaning to eat, thus "honey eater."[26] Honey is sometimes
sold in bear-shaped jars or squeeze bottles.

Collecting honey
Honey is collected from wild bee colonies, or from domesticated beehives. Wild bee nests are sometimes located by
following a honeyguide bird.
Collecting honey is typically achieved by using smoke from a bee smoker to pacify the bees; this causes the bees to
attempt to save the resources of the hive from a possible forest fire, and makes them far less aggressive. The
honeycomb is removed from the hive and the honey is extracted from that, often using a honey extractor. The honey
is then filtered.

Modern uses

As a food and in cooking
The main uses of honey are in cooking, baking, as a spread on bread, and as an addition to various beverages, such
as tea, and as a sweetener in some commercial beverages. According to the The National Honey Board (a
USDA-overseen organization), "honey stipulates a pure product that does not allow for the addition of any other
substance...this includes, but is not limited to, water or other sweeteners".[27] Honey barbecue and honey mustard are
common and popular sauce flavors.
Honey is the main ingredient in the alcoholic beverage mead, which is also known as "honey wine" or "honey beer".
Historically, the ferment for mead was honey's naturally occurring yeast. Honey is also used as an adjunct in some
beers.
Honey wine, or mead, is typically (modern era) made with a honey and water mixture with a pack of yeast added for 
fermentation. Primary fermentation usually takes 40 days, after which the must needs to be racked into a secondary 
fermentation vessel and left to sit about 35–40 more days. If done properly, fermentation will be finished by this 
point (though if a sparkling mead is desired, fermentation can be restarted after bottling by the addition of a small
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amount of sugar), but most meads require aging for 6–9 months or more in order to be palatable.

Nutrition

Honey

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1272 kJ (unknown operator: u'strong' kcal)

Carbohydrates 82.4 g

- Sugars 82.12 g

- Dietary fiber 0.2 g

Fat 0 g

Protein 0.3 g

Water 17.10 g

Riboflavin (vit. B2) 0.038 mg (3%)

Niacin (vit. B3) 0.121 mg (1%)

Pantothenic acid (B5) 0.068 mg (1%)

Vitamin B6 0.024 mg (2%)

Folate (vit. B9) 2 μg (1%)

Vitamin C 0.5 mg (1%)

Calcium 6 mg (1%)

Iron 0.42 mg (3%)

Magnesium 2 mg (1%)

Phosphorus 4 mg (1%)

Potassium 52 mg (1%)

Sodium 4 mg (0%)

Zinc 0.22 mg (2%)

Shown is for 100 g, roughly 5 tbsp.
Percentages are relative to

US recommendations for adults.
Source: USDA Nutrient Database [26]

Honey is a mixture of sugars and other compounds. With respect to carbohydrates, honey is mainly fructose (about
38.5%) and glucose (about 31.0%),[1] making it similar to the synthetically produced inverted sugar syrup, which is
approximately 48% fructose, 47% glucose, and 5% sucrose. Honey's remaining carbohydrates include maltose,
sucrose, and other complex carbohydrates.[1] As with all nutritive sweeteners, honey is mostly sugars and contains
only trace amounts of vitamins or minerals.[28][29] Honey also contains tiny amounts of several compounds thought
to function as antioxidants, including chrysin, pinobanksin, vitamin C, catalase, and pinocembrin.[30][31] The specific
composition of any batch of honey depends on the flowers available to the bees that produced the honey.[28]

Typical honey analysis:[32]

• Fructose: 38.2%
• Glucose: 31.3%
• Maltose: 7.1%
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• Sucrose: 1.3%
• Water: 17.2%
• Higher sugars: 1.5%
• Ash: 0.2%
•• Other/undetermined: 3.2%
Its glycemic index ranges from 31 to 78, depending on the variety.[33]

Honey has a density of about 1.36 kilograms per litre (36% denser than water).[34]

Isotope ratio mass spectrometry can be used to detect addition of corn syrup or sugar cane sugars by the carbon
isotopic signature. Addition of sugars originating from corn or sugar cane (C4 plants, unlike the plants used by bees,
which are predominantly C3 plants) skews the isotopic ratio of sugars present in honey, but does not influence the
isotopic ratio of proteins; in an unadulterated honey, the carbon isotopic ratios of sugars and proteins should match.
As low as 7% level of addition can be detected.[35]

Classification
Honey is classified by its floral source, and there are also divisions according to the packaging and processing used.
There are also regional honeys. Honey is also graded on its color and optical density by USDA standards, graded on
a scale called the Pfund scale, which ranges from 0 for "water white" honey to more than 114 for "dark amber"
honey.[36]

Floral source
Generally, honey is classified by the floral source of the nectar from which it was made. Honeys can be from specific
types of flower nectars, from indeterminate origin, or can be blended after collection.

Blended

Most commercially available honey is blended, meaning it is a mixture of two or more honeys differing in floral
source, color, flavor, density or geographic origin.[37]

Polyfloral

Polyfloral honey, also known as wildflower honey,[38] is derived from the nectar of many types of flowers.[39] The
taste may vary from year to year, and the aroma and the flavor can be more or less intense, depending on which
bloomings are prevalent.[40]

Monofloral

Monofloral honey is made primarily from the nectar of one type of flower. Different monofloral honeys have a
distinctive flavor and color because of differences between their principal nectar sources.[41] To produce monofloral
honey, beekeepers keep beehives in an area where the bees have access to only one type of flower. In practice,
because of the difficulties in containing bees, a small proportion of any honey will be from additional nectar from
other flower types. Typical examples of North American monofloral honeys are clover, orange blossom, blueberry,
sage, tupelo, buckwheat, fireweed, and sourwood. Some typical European examples include thyme, thistle, heather,
acacia, dandelion, sunflower, honeysuckle, and varieties from lime and chestnut trees. In North Africa (e.g. Egypt)
examples include clover, cotton, and citrus (mainly orange blossoms).
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Honeydew honey

Instead of taking nectar, bees can take honeydew, the sweet secretions of aphids or other plant sap-sucking insects.
Honeydew honey is very dark brown in color, with a rich fragrance of stewed fruit or fig jam, and is not as sweet as
nectar honeys.[41] Germany's Black Forest is a well known source of honeydew-based honeys, as well as some
regions in Bulgaria and Northern California in the United States. In Greece, pine honey (a type of honeydew honey)
constitutes 60–65% of the annual honey production.[42] Honeydew honey is popular in some areas, but in other areas
beekeepers have difficulty selling the stronger flavored product.
The production of honeydew honey has some complications and dangers. The honey has a much larger proportion of
indigestibles than light floral honeys, thus causing dysentery to the bees, resulting in the death of colonies in areas
with cold winters. Good beekeeping management requires the removal of honeydew prior to winter in colder areas.
Bees collecting this resource also have to be fed protein supplements, as honeydew lacks the protein-rich pollen
accompaniment gathered from flowers.

Classification by packaging and processing
Generally, honey is bottled in its familiar liquid form. However, honey is sold in other forms, and can be subjected to
a variety of processing methods.

Honeycomb

A variety of honey flavors and container sizes and styles from the 2008 Texas State Fair

• Crystallized honey is honey in which some of the glucose content has spontaneously crystallized from solution
as the monohydrate. Also called "granulated honey." Honey that has crystallized over time (or commercially
purchased crystallized) in the home can be returned to a liquid state if stirred in a container sitting in warm water
at 120 °F (approx 49 °C).[43]

• Pasteurized honey is honey that has been heated in a pasteurization process (161 °F (71.7 °C) or higher).
Pasteurization destroys yeast cells. It also liquefies any microcrystals in the honey, which delays the onset of
visible crystallization. However, excessive heat exposure also results in product deterioration, as it increases the
level of hydroxymethylfurfural (HMF) and reduces enzyme (e.g. diastase) activity. Heat also affects appearance
(darkens the natural honey color), taste, and fragrance.[44]

• Raw honey is honey as it exists in the beehive or as obtained by extraction, settling or straining, without adding
heat (although some honey that has been "minimally processed" is often labeled as raw honey).[45] Raw honey
contains some pollen and may contain small particles of wax. Local raw honey is sought after by allergy sufferers
as the pollen impurities are thought to lessen the sensitivity to hay fever (see Other medical applications below).
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• Strained honey has been passed through a mesh material to remove particulate material (pieces of wax, propolis,
other defects) without removing pollen, minerals or enzymes.

• Filtered honey is honey of any type that has been filtered to the extent that all or most of the fine particles, pollen
grains, air bubbles, or other materials normally found in suspension, have been removed.[46] The process typically
heats honey to 150–170 °F (approx. 65–77 °C) to more easily pass through the filter. Filtered honey is very clear
and will not crystallize as quickly, making it preferred by the supermarket trade.

• Ultrasonicated honey has been processed by ultrasonication, a nonthermal processing alternative for honey.
When honey is exposed to ultrasonication, most of the yeast cells are destroyed. Those cells that survive
sonication generally lose their ability to grow, which reduces the rate of honey fermentation substantially.
Ultrasonication also eliminates existing crystals and inhibits further crystallization in honey. Ultrasonically aided
liquefaction can work at substantially lower temperatures of approximately 95 °F (35 °C) and can reduce
liquefaction time to less than 30 seconds.[47]

• Whipped honey, also called creamed honey, spun honey, churned honey, candied honey, honey fondant, and set
honey (in the UK), has been processed to control crystallization. Whipped honey contains a large number of small
crystals in the honey. The small crystals prevent the formation of larger crystals that can occur in unprocessed
honey. The processing also produces a honey with a smooth, spreadable consistency.

• Dried honey has the moisture extracted from liquid honey to create completely solid, nonsticky granules. This
process may or may not include the use of drying and anticaking agents. Dried honey is commonly used to
garnish desserts.

• Comb honey is honey still in the honeybees' wax comb. It traditionally is collected by using standard wooden
frames in honey supers. The frames are collected and the comb is cut out in chunks before packaging. As an
alternative to this labor intensive method, plastic rings or cartridges can be used that do not require manual cutting
of the comb, and speed packaging. Comb honey harvested in the traditional manner is also referred to as
"cut-comb honey".[48] In India, honey is harvested from forests in bee's natural habitat. It is said that honey will
be consumed by the bees on the new moon day, so it is cultivated the day before.

• Chunk honey is packed in widemouth containers consisting of one or more pieces of comb honey immersed in
extracted liquid honey.

Preservation

Sealed frame of honey

Because of its unique composition and chemical properties, honey is
suitable for long-term storage, and is easily assimilated even after long
preservation. Honey, and objects immersed in honey, have been
preserved for decades and even centuries.[49][50] The key to
preservation is limiting access to humidity. In its cured state, honey has
a sufficiently high sugar content to inhibit fermentation. If exposed to
moist air, its hydrophilic properties will pull moisture into the honey,
eventually diluting it to the point that fermentation can begin. Honey
sealed in honeycomb cells by the bees is considered by many to be the
ideal form for preservation.

Honey should also be protected from oxidation and temperature degradation. It generally should not be preserved in
metal containers because the acids in the honey may promote oxidation of the vessel. Traditionally, honey was stored
in ceramic or wooden containers; however, glass and plastic are now the favored materials. Honey stored in wooden
containers may be discolored or take on flavors imparted from the vessel. Likewise, honey stored uncovered near
other foods may absorb other smells.
Excessive heat can have detrimental effects on the nutritional value of honey.[51][52] Heating up to 37 °C (98.6 °F) 
causes loss of nearly 200 components, some of which are antibacterial. Heating up to 40 °C (104 °F) destroys
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invertase, an important enzyme. At 50 °C (122 °F), the honey sugars caramelize. Generally, any large temperature
fluctuation causes decay.[53]

Regardless of preservation, honey may crystallize over time. Crystallization does not affect the flavor, quality or
nutritional content of the honey, though it does affect color and texture. The rate is a function of storage temperature,
availability of "seed" crystals and the specific mix of sugars and trace compounds in the honey. Tupelo and acacia
honeys, for example, are exceptionally slow to crystallize, while goldenrod will often crystallize still in the comb.
Most honeys crystallize fastest between about 50 and 70 °F (10 and 21 °C). The crystals can be dissolved by heating
the honey.

Distinguishing honey

Honey grading
In the US, honey grading is performed voluntarily (USDA does offer inspection and grading "as on-line (in-plant) or
lot inspection...upon application, on a fee-for-service basis.") based upon USDA standards. Honey is graded based
upon a number of factors, including water content, flavor and aroma, absence of defects and clarity. Honey is also
classified by color though it is not a factor in the grading scale. [54] The honey grade scale is:

Grade Water
content

Flavor and aroma Absence of defects Clarity

A < 18.6% Good—has a good, normal flavor and aroma
for the predominant floral source and is free
from caramelization, smoke, fermentation,
chemicals and other odor causes

Practically
free—practically no
defects that affect
appearance or edibility

Clear—may contain air bubbles that do not
materially affect the appearance; may contain
a trace of pollen grains or other finely
divided particles of suspended material that
do not affect appearance

B < 18.6% Reasonably good—practically free from
caramelization; free from smoke,
fermentation, chemicals, and other causes

Reasonably free—do not
materially affect
appearance or edibility

Reasonably clear—may contain air bubbles,
pollen grains, or other finely divided particles
of suspended material that do not materially
affect appearance

C < 20.0% Fairly good—reasonably free from
caramelization; free from smoke,
fermentation, chemicals, and other causes

Fairly free—do not
seriously affect the
appearance or edibility

Fairly clear—may contain air bubbles, pollen
grains, or other finely divided particles of
suspended material that do not seriously
affect appearance

Substandard > 20.0% Fails Grade C Fails Grade C Fails Grade C

Other countries may have differing standards on the grading of honey. India, for example, certifies honey grades
based on additional factors, such as the Fiehe's test, and other empirical measurements.[55]

Indicators of quality
High-quality honey can be distinguished by fragrance, taste, and consistency. Ripe, freshly collected, high-quality
honey at 20 °C (unknown operator: u'strong' °F) should flow from a knife in a straight stream, without breaking
into separate drops.[56] After falling down, the honey should form a bead. The honey, when poured, should form
small, temporary layers that disappear fairly quickly, indicating high viscosity. If not, it indicates excessive water
content (over 20%)[56] of the product. Honey with excessive water content is not suitable for long-term
preservation.[57]

In jars, fresh honey should appear as a pure, consistent fluid, and should not set in layers. Within a few weeks to a 
few months of extraction, many varieties of honey crystallize into a cream-colored solid. Some varieties of honey, 
including tupelo, acacia, and sage, crystallize less regularly. Honey may be heated during bottling at temperatures of 
40–49°C (104–120°F) to delay or inhibit crystallization. Overheating is indicated by change in enzyme levels, for
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instance, diastase activity, which can be determined with the Schade or the Phadebas methods. A fluffy film on the
surface of the honey (like a white foam), or marble-colored or white-spotted crystallization on a containers sides, is
formed by air bubbles trapped during the bottling process.
A 2008 Italian study determined nuclear magnetic resonance spectroscopy can be used to distinguish between
different honey types, and can be used to pinpoint the area where it was produced. Researchers were able to identify
differences in acacia and polyfloral honeys by the differing proportions of fructose and sucrose, as well as differing
levels of aromatic amino acids phenylalanine and tyrosine. This ability allows greater ease of selecting compatible
stocks.[58]

In medicine
Historically, honey has been used by humans to treat a variety of ailments through topical application, but only
recently have the antiseptic and antibacterial properties of honey been chemically explained.
In Ayurveda, a 4000-year-old medicine originating from India, honey is considered to positively affect all three
primitive material imbalances of the body. "Vaatalam guru sheetam cha raktapittakaphapaham| Sandhatru
cchedanam ruksham kashayam madhuram madhu|| "It has sweetness with added astringent as end taste. It is heavy,
dry and cold. Its effect on doshas (imbalances) is that it aggravates vata (air / moving forces), scrapes kapha (mucus
/ holding forces) and normalizes pitta (catabolic fire) and rakta (blood). It promotes the healing process." Some
wound gels which contain antibacterial raw honey and have regulatory approval are now available to help treat
drug-resistant strains of bacteria (MRSA). One New Zealand researcher says a particular type of honey (Manuka
honey) may be useful in treating MRSA infections.[59])
As an antimicrobial agent honey may have the potential for treating a variety of ailments. Antibacterial properties of
honey are the result of the low water activity causing osmosis, chelation of free Iron, its slow release of hydrogen
peroxide,[60] high acidity,[61] and the antibacterial activity of methylglyoxal.[62]

Honey appears to be effective in killing drug-resistant biofilms which are implicated in chronic rhinosinusitis.[63]

Osmotic effect
Honey is primarily a saturated mixture of two monosaccharides, with a low water activity; most of the water
molecules are associated with the sugars and few remain available for microorganisms, so it is a poor environment
for their growth. If water is mixed with honey, it loses its low water activity, and therefore no longer possesses this
antimicrobial property.

Hydrogen peroxide
Hydrogen peroxide is formed in a slow-release manner by the enzyme glucose oxidase present in honey. It becomes
active only when honey is diluted, requires oxygen to be available for the reaction (thus it may not work under
wound dressings, in wound cavities or in the gut), is active only when the acidity of honey is neutralized by body
fluids, can be destroyed by the protein-digesting enzymes present in wound fluids, and is destroyed when honey is
exposed to heat and light.[62] Honey chelates and deactivates free iron, which would otherwise catalyze the
formation of oxygen free radicals from hydrogen peroxide, leading to inflammation. Also, the antioxidant
constituents in honey help clean up oxygen free radicals present.[64]

C6H12O6 + H2O + O2 → C6H12O7 + H2O2 (glucose oxidase reaction)
When honey is used topically (as, for example, a wound dressing), hydrogen peroxide is produced by dilution of the
honey with body fluids. As a result, hydrogen peroxide is released slowly and acts as an antiseptic.

http://en.wikipedia.org/w/index.php?title=Diastase
http://en.wikipedia.org/w/index.php?title=Phadebas
http://en.wikipedia.org/w/index.php?title=Italy
http://en.wikipedia.org/w/index.php?title=Nuclear_magnetic_resonance_spectroscopy
http://en.wikipedia.org/w/index.php?title=Fructose
http://en.wikipedia.org/w/index.php?title=Sucrose
http://en.wikipedia.org/w/index.php?title=Amino_acid
http://en.wikipedia.org/w/index.php?title=Phenylalanine
http://en.wikipedia.org/w/index.php?title=Tyrosine
http://en.wikipedia.org/w/index.php?title=Ayurveda
http://en.wikipedia.org/w/index.php?title=Methicillin-resistant_Staphylococcus_aureus
http://en.wikipedia.org/w/index.php?title=Manuka_honey
http://en.wikipedia.org/w/index.php?title=Manuka_honey
http://en.wikipedia.org/w/index.php?title=Water_activity
http://en.wikipedia.org/w/index.php?title=Chelation
http://en.wikipedia.org/w/index.php?title=Hydrogen_peroxide
http://en.wikipedia.org/w/index.php?title=Hydrogen_peroxide
http://en.wikipedia.org/w/index.php?title=Methylglyoxal
http://en.wikipedia.org/w/index.php?title=Biofilm
http://en.wikipedia.org/w/index.php?title=Rhinosinusitis
http://en.wikipedia.org/w/index.php?title=Monosaccharides
http://en.wikipedia.org/w/index.php?title=Water_activity
http://en.wikipedia.org/w/index.php?title=Hydrogen_peroxide
http://en.wikipedia.org/w/index.php?title=Glucose_oxidase
http://en.wikipedia.org/w/index.php?title=Chelation
http://en.wikipedia.org/w/index.php?title=Radical_%28chemistry%29
http://en.wikipedia.org/w/index.php?title=Glucose
http://en.wikipedia.org/w/index.php?title=Gluconic_acid
http://en.wikipedia.org/w/index.php?title=Hydrogen_peroxide


Honey 535

Use for diabetic ulcers
Topical honey has been used successfully in a comprehensive treatment of diabetic ulcers when the patient cannot
use topical antibiotics.[65]

Acidity
The pH of honey is commonly between 3.2 and 4.5.[61] This relatively acidic pH level prevents the growth of many
bacteria.

Methylglyoxal
The nonperoxide antibiotic activity is due to methylglyoxal (MGO) and an unidentified synergistic component. Most
honeys contain very low levels of MGO, but manuka honey contains very high levels. The presence of the synergist
in manuka honey more than doubles MGO antibacterial activity.[62]

Nutraceutical effects
Antioxidants in honey have even been associated with reducing the damage done to the colon in colitis in a study
involving administering honey enemas to rats.[66] Such claims are consistent with its use in many traditions of folk
medicine.[67]

Use for sore throats and coughs
Honey has also been used for centuries as a treatment for sore throats and coughs and, according to recent research,
may be an effective soothing agent for coughs.[68]

Other medical applications
Some studies suggest the topical use of honey may reduce odors, swelling, and scarring when used to treat wounds;
it may also prevent the dressing from sticking to the healing wound.[61]

Honey has been shown to be an effective treatment for conjunctivitis in rats.[69]

Unfiltered, pasteurized honey is widely believed to alleviate allergies, though neither commercially filtered nor raw
honey was shown to be more effective than placebo in a controlled study of 36 participants with ocular allergies.[70]

Nearly 1 in 3 of the volunteers dropped out of the study because they couldn’t tolerate eating one tablespoon of
honey every day due to the overly sweet taste.[71] The official conclusion: "This study does not confirm the widely
held belief that honey relieves the symptoms of allergic rhinoconjunctivitis." A more recent study has shown pollen
collected by bees to exert an antiallergenic effect, mediated by an inhibition of IgE immunoglobulin binding to mast
cells. This inhibited mast cell degranulation and thus reduced allergic reaction.[72] The risk of experiencing
anaphylaxis as an immune system reaction may outweigh any potential allergy relief.[71]

A review in the Cochrane Library suggests honey could reduce the time it takes for a burn to heal — up to four days
sooner in some cases. The review included 19 studies with 2,554 participants. Although the honey treatment healed
moderate burns faster than traditional dressings did, the author recommends viewing the findings with caution, since
a single researcher performed all of the burn studies.[73]
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Health hazards

Botulism
Because of the natural presence of botulinum endospores in honey,[74] children under one year of age should not be
given honey. The more-developed digestive system of older children and adults generally destroys the spores.
Infants, however, can contract botulism from honey.[75] Medical grade honey can be treated with gamma radiation to
reduce the risk of botulinum spores being present.[76] Gamma radiation evidently does not affect honey's
antibacterial activity, whether or not the particular honey's antibacterial activity is dependent upon peroxide
generation.[77]

Infantile botulism shows geographical variation. In the UK, only six cases have been reported between 1976 and
2006,[78] yet the U.S. has much higher rates: 1.9 per 100,000 live births, 47.2% of which are in California.[79] While
the risk honey poses to infant health is small, it is recommended not to take the risk[80]

Toxic honey
Honey produced from flowers of oleanders, rhododendrons, mountain laurels, sheep laurel, and azaleas may cause
honey intoxication. Symptoms include dizziness, weakness, excessive perspiration, nausea, and vomiting. Less
commonly, low blood pressure, shock, heart rhythm irregularities, and convulsions may occur, with rare cases
resulting in death. Honey intoxication is more likely when using "natural" unprocessed honey and honey from
farmers who may have a small number of hives. Commercial processing, with pooling of honey from numerous
sources, claims it dilutes any toxins but these findings are not verifiable.[81]

New Zealand

Toxic honey may also result when bees are proximate to tutu bushes (Coriaria arborea) and the vine hopper insect
(Scolypopa australis). Both are found throughout New Zealand. Bees gather honeydew produced by the vine hopper
insects feeding on the tutu plant. This introduces the poison tutin into honey.[82] Only a few areas in New Zealand
(Coromandel Peninsula, Eastern Bay of Plenty and the Marlborough Sound) frequently produce toxic honey.
Symptoms of tutin poisoning include vomiting, delirium, giddiness, increased excitability, stupor, coma, and violent
convulsions. To reduce the risk of tutin poisoning, humans should not eat honey taken from feral hives in the risk
areas of New Zealand. Since December 2001, New Zealand beekeepers have been required to reduce the risk of
producing toxic honey by closely monitoring tutu, vine hopper, and foraging conditions within 3 km of their apiary.

Honey-producing countries

Honey-producing countries

In 2005, China, Argentina, Turkey and
the United States were the top
producers of natural honey, reports the
Food and Agriculture Organization of
the United Nations (FAO).

Significant regional producers of
honey include Turkey (ranked third
worldwide) and Ukraine (ranked fifth
worldwide).[83]

Mexico is also an important producer
of honey, providing about 10% of the

world's supply. Much of this (about one-third) comes from the Yucatán Peninsula. Honey production began there 
when the Apis mellifera and the A. mellifera ligustica were introduced there early in the 20th century. Most of
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Mexico's Yucatán producers are small, family operations who use original traditional techniques, moving hives to
take advantage of the various tropical and subtropical flowers.[84]

Honey is also one of the gourmet products of the French island of Corsica. Corsican honey is certified as to its origin
(Appellation d'origine contrôlée) just as are French wines, like Champagne.[85]

Homolje honey (eastern Serbia) is certified as to its origin.[86]

Gallery of honey harvesting
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Horseradish

Horseradish

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Brassicales
Family: Brassicaceae
Genus: Armoracia
Species: A. rusticana

Binomial name

Armoracia rusticana
P.G. Gaertn., B. Mey. & Scherb (1800)

Roots of the horseradish plant

Horseradish (Armoracia rusticana, syn. Cochlearia armoracia) is a
perennial plant of the Brassicaceae family, which also includes
mustard, wasabi, broccoli, and cabbages. The plant is probably native
to south eastern Europe and western Asia, but is popular around the
world today. It grows up to 1.5 metres (five feet) tall and is mainly
cultivated for its large white, tapered root.

The intact horseradish root has hardly any aroma. When cut or grated,
however, enzymes from the damaged plant cells break down sinigrin (a
glucosinolate) to produce allyl isothiocyanate (mustard oil), which
irritates the sinuses and eyes. Once grated, if not used immediately or
mixed in vinegar, the root darkens, loses its pungency, and becomes unpleasantly bitter when exposed to air and
heat.
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Foliage of the horseradish plant

Prepared horseradish

History

Horseradish has been cultivated since antiquity. According to Greek
mythology, the Delphic Oracle told Apollo that the horseradish was
worth its weight in gold.[1] Horseradish was known in Egypt in 1500
BC. Dioscorides listed horseradish under Thlaspi or Persicon; Cato
discusses the plant in his treatises on agriculture, and a mural in
Pompeii shows the plant. Horseradish is probably the plant mentioned
by Pliny the Elder in his Natural History under the name of Amoracia,
and recommended by him for its medicinal qualities, and possibly the
Wild Radish, or raphanos agrios of the Greeks. The early Renaissance
herbalists Pietro Andrea Mattioli and John Gerard showed it under
Raphanus.[2]

Both root and leaves were used as a medicine during the Middle Ages
and the root was used as a condiment on meats in Germany,
Scandinavia, and Britain.[3] It was taken to North America during
Colonial times.[3]

William Turner mentions horseradish as Red Cole in his "Herbal"
(1551–1568), but not as a condiment. In "The Herball, or Generall
Historie of Plantes" (1597), John Gerard describes it under the name of
raphanus rusticanus, stating that it occurs wild in several parts of
England. After referring to its medicinal uses, he says: "the Horse
Radish stamped with a little vinegar put thereto, is commonly used
among the Germans for sauce to eat fish with and such like meates as
we do mustarde."[4]

Where the English name horseradish comes from is not certain. One
theory is derivation from the old German word "Mähre" (ahd, meaning
female horse, where misinterpretation of the German name Meerrettich
("sea radish") became Mährrettich ("mare radish"). Despite the name
this plant is poisonous to horses.

Cultivation

Horseradish is perennial in hardiness zones 2–9 and can be grown as
an annual in other zones, though not as successfully as in zones with
both a long growing season and winter temperatures cold enough to ensure plant dormancy. After the first frost in
the autumn kills the leaves, the root is dug and divided. The main root is harvested and one or more large offshoots
of the main root are replanted to produce next year's crop. Horseradish left undisturbed in the garden spreads via
underground shoots and can become invasive. Older roots left in the ground become woody, after which they are no
longer culinarily useful, although older plants can be dug and re-divided to start new plants.[5][3]
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Pests and diseases
Widely introduced by accident, "cabbageworms", the larvae of Pieris rapae, the Small White Butterfly, are a
common caterpillar pest in horseradish. The adults are white butterflies with black spots on the forewings that are
commonly seen flying around plants during the day. The caterpillars are velvety green with faint yellow stripes
running lengthwise down the back and sides. Full grown caterpillars are about 1-inch (unknown operator:
u'strong' mm) in length. They move sluggishly when prodded. They overwinter in green pupal cases. Adults start
appearing in gardens after the last frost and are a problem through the remainder of the growing season. There are 3
to 5 overlapping generations a year. Mature caterpillars chew large, ragged holes in the leaves leaving the large veins
intact. Handpicking is an effective control strategy.[6]

Culinary uses
Cooks use the terms "horseradish" or "prepared horseradish" to refer to the grated root of the horseradish plant mixed
with vinegar. Prepared horseradish is white to creamy-beige in colour. It will keep for months refrigerated but
eventually will start to darken, indicating it is losing flavour and should be replaced. The leaves of the plant, while
edible, are not commonly eaten, and are referred to as "horseradish greens".

Horseradish sauce

A bottle of Heinz
horseradish sauce.

Horseradish sauce made from grated horseradish root, vinegar and cream is a popular
condiment in the United Kingdom. It is usually served with roast beef, often as part of a
traditional Sunday roast, but can be used in a number of other dishes also, including
sandwiches or salads. Also popular in the UK is Tewkesbury mustard, a blend of
mustard and grated horseradish originally created in medieval times and mentioned by
Shakespeare (Falstaff says: “his wit’s as thick as Tewkesbury Mustard” in Henry IV Part
II[7]).

In the U.S., the term Horseradish Sauce refers to grated horseradish combined with
mayonnaise or salad dressing.

Prepared horseradish is a common ingredient in Bloody Mary cocktails and in cocktail
sauce, and is used as a sauce or spread on meat, chicken, and fish, and in sandwiches.

Vegetable

In Central and Eastern Europe horseradish is called khreyn (in various spellings like
kren) in many Slavic languages, in Austria and parts of Germany and North-East Italy,
and in Yiddish (כריין translitered as khreyn). There are two varieties of khreyn. "Red" khreyn is mixed with red beet
(beetroot) and "white" khreyn contains no beet. It is popular in Ukraine (under the name of хрін, khrin), in Poland
(under the name of chrzan), in Lithuania (krienai) in the Czech Republic (křen), in Russia (хрен, khren), in Hungary
(torma), in Romania (hrean), in Bulgaria (хрян, khryan), and in Slovakia (under the name of chren). Having this on
the table is a part of Christian Easter and Jewish Passover tradition in Eastern and Central Europe. A variety with red
beet is called ćwikła z chrzanem or simply ćwikła in Poland. In Ashkenazi European Jewish cooking beet
horseradish is commonly served with Gefilte fish. Red beet with horseradish is also used as a salad served with lamb
dishes at Easter called 'sfecla cu hrean' in Transylvania and other Romanian regions. Horseradish (often grated and
mixed with cream, hard-boiled eggs, or apples) is also a traditional Easter dish in Slovenia and in the adjacent Italian
region of Friuli Venezia Giulia; it is used also in the other nearby Italian region of Veneto. In Croatia freshly grated
horseradish is often eaten with boiled ham or beef. In Serbia ren is an essential condiment with cooked meat and
freshly roasted suckling pig.
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Horseradish is also used as a main ingredient for soups. In the Polish region of Silesia, horseradish soup is a common
Easter Day dish.[8]

Even in Japan, horseradish dyed green is often substituted for the more expensive wasabi traditionally served with
sushi.[9] The Japanese botanical name for horseradish is seiyōwasabi (セ イ ヨ ウ ワ サ ビ, 西 洋 山 葵), or
"Western wasabi".
Horseradish contains two glucosinolates, sinigrin and gluconasturtiin, which are responsible for its pungent taste.[10]

Nutritional value
Horseradish contains potassium, calcium, magnesium and phosphorus, as well as volatile oils, such as mustard oil
(which has antibacterial properties due to the antibacterial mechanism of allyl isothiocyanate).[11] Fresh, the plant
contains average 79.31 mg of vitamin C per 100 g of raw horseradish.[12]

Research applications
The enzyme horseradish peroxidase, found in the plant, is used extensively in molecular biology for antibody
detection, among other things. It is becoming increasingly important in biochemical research fields.[13]

Horseradish peroxidase (HRP) is widely used in research for immunohistochemistry labelling of tissue sections, e.g.
in biopsies of subjects suspected to have cancer. Usually many molecules of the enzyme are covalently bound to an
antibody of preferred specification for some other antibody that recognizes a specific biomarker expressed in cells
that the tissue sections contain. The HRP will convert 3,3-diaminobenzidine (DAB), that is next added to the
sections, to a yellowish brown insoluble compound. This compound is then visible in a photon or electron
microscope. For more information see Histochemistry.

Medicinal uses
Known to have diuretic properties, the roots have been used to treat various minor health problems, including urinary
tract infections, bronchitis, sinus congestion, ingrowing toenails and coughs. Compounds found in horseradish have
been found to kill some bacterial strains.[3]

As a form of folk medicine against cold, a teaspoonful of grated horseradish mixed with honey will clear one's nose
in a few minutes.
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Illicium verum

Star anise

Star anise fruits (Illicium verum)

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
Order: Austrobaileyales
Family: Schisandraceae
Genus: Illicium

Species: I. verum

Binomial name

Illicium verum
Hook.f.
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Reverse side of fruit

Illicium verum, commonly called Star anise, star
aniseed, or Chinese star anise, (Chinese: 八 角,
pinyin: bājiǎo, lit. "eight-horn" or "eight-corners") is a
spice that closely resembles anise in flavor, obtained
from the star-shaped pericarp of Illicium verum, a small
native evergreen tree of northeast Vietnam and
southwest China. The star shaped fruits are harvested
just before ripening.

Nomenclature and taxonomy

In Persian, star anise is called badian, hence its French
name badiane. In northern India it is called badian
khatai. It is said that its origin is a place called Khata in
China. In Malay it is called "Bunga Lawang". It is
widely used in Malay cooking. In Tamil it is called as
"Annachi mokku" and in Malayalam it is called "thakolam"

Usages

Culinary uses
Star anise contains anethole, the same ingredient that gives the unrelated anise its flavor. Recently, star anise has
come into use in the West as a less expensive substitute for anise in baking as well as in liquor production, most
distinctively in the production of the liquor Galliano. It is also used in the production of sambuca, pastis, and many
types of absinthe. Star anise enhances the flavour of meat. It is used as a spice in preparation of biryani all over the
Indian subcontinent. It is widely used in Chinese cuisine, in Indian cuisine where it is a major component of garam
masala, and in Malay and Indonesian cuisine. It is widely grown for commercial use in China, India, and most other
countries in Asia. Star anise is an ingredient of the traditional five-spice powder of Chinese cooking. It is also a
major ingredient in the making of phở, a Vietnamese noodle soup. In India it is used as an ingredient of masala chai.

Medicinal uses
Star anise has been used in a tea as a remedy for rheumatism, and the seeds are sometimes chewed after meals to aid
digestion. As a warm and moving herb, star anise is used to assist in relieving cold-stagnation in the middle jiao,
according to Traditional Chinese medicine.
Modern pharmacology studies demonstrated that its crude extracts and active compounds possess wide
pharmacological actions, especially in antimicrobial,antibacterial, [1] antioxidant, insecticidal, analgesic, sedative and
convulsive activities. It is the major source of shikimic acid, a primary precursor in the pharmaceutical synthesis of
anti-influenza drug Tamiflu.[2] Shikimic acid is produced by most autotrophic organisms and whilst it can be
obtained in commercial quantities from elsewhere, star anise remains the usual industrial source. In 2005, there was
a temporary shortage of star anise due to its use in making Tamiflu. Late in that year, a way was found of making
shikimic acid artificially. Roche now derives some of the raw material it needs from fermenting E. coli bacteria. The
2009 swine flu outbreak led to another series of shortages as stocks of Tamiflu were built up around the world,
sending prices soaring.[3]

Star anise is grown in four provinces in China and harvested between March and May. It is also found in the south of 
New South Wales. The shikimic acid is extracted from the seeds in a ten-stage manufacturing process which takes a 
year. Reports say 90% of the harvest is already used by the Swiss pharmaceutical manufacturer Roche in making

http://en.wikipedia.org/w/index.php?title=File%3AStar_Aniseed_back.jpg
http://en.wikipedia.org/w/index.php?title=Chinese_language
http://en.wiktionary.org/wiki/八角
http://en.wikipedia.org/w/index.php?title=Pinyin
http://en.wikipedia.org/w/index.php?title=Spice
http://en.wikipedia.org/w/index.php?title=Pericarp
http://en.wikipedia.org/w/index.php?title=Evergreen
http://en.wikipedia.org/w/index.php?title=Vietnam
http://en.wikipedia.org/w/index.php?title=China
http://en.wikipedia.org/w/index.php?title=Persian_language
http://en.wikipedia.org/w/index.php?title=Anethole
http://en.wikipedia.org/w/index.php?title=Western_world
http://en.wikipedia.org/w/index.php?title=Liquor
http://en.wikipedia.org/w/index.php?title=Galliano_%28drink%29
http://en.wikipedia.org/w/index.php?title=Sambuca
http://en.wikipedia.org/w/index.php?title=Pastis
http://en.wikipedia.org/w/index.php?title=Absinthe
http://en.wikipedia.org/w/index.php?title=Biryani
http://en.wikipedia.org/w/index.php?title=Chinese_cuisine
http://en.wikipedia.org/w/index.php?title=Indian_cuisine
http://en.wikipedia.org/w/index.php?title=Garam_masala
http://en.wikipedia.org/w/index.php?title=Garam_masala
http://en.wikipedia.org/w/index.php?title=Malaysian_cuisine
http://en.wikipedia.org/w/index.php?title=Indonesian_cuisine
http://en.wikipedia.org/w/index.php?title=China
http://en.wikipedia.org/w/index.php?title=India
http://en.wikipedia.org/w/index.php?title=Five-spice_powder
http://en.wikipedia.org/w/index.php?title=Ph%E1%BB%9F
http://en.wikipedia.org/w/index.php?title=Vietnamese_cuisine
http://en.wikipedia.org/w/index.php?title=Masala_chai
http://en.wikipedia.org/w/index.php?title=Rheumatism
http://en.wikipedia.org/w/index.php?title=Three_jiaos
http://en.wikipedia.org/w/index.php?title=Traditional_Chinese_medicine
http://en.wikipedia.org/w/index.php?title=Shikimic_acid
http://en.wikipedia.org/w/index.php?title=Influenza
http://en.wikipedia.org/w/index.php?title=Tamiflu
http://en.wikipedia.org/w/index.php?title=Autotrophic
http://en.wikipedia.org/w/index.php?title=Hoffmann-La_Roche
http://en.wikipedia.org/w/index.php?title=Escherichia_coli
http://en.wikipedia.org/w/index.php?title=2009_swine_flu_outbreak
http://en.wikipedia.org/w/index.php?title=New_South_Wales
http://en.wikipedia.org/w/index.php?title=Swiss
http://en.wikipedia.org/w/index.php?title=Hoffmann-La_Roche


Illicium verum 549

Tamiflu, but other reports say there is an abundance of the spice in the main regions - Fujian, Guangdong, Guangxi
and Yunnan.
Japanese star anise (Illicium anisatum), a similar tree, is not edible because it is highly toxic (due to containing
sikimitoxin); instead, it has been burned as incense in Japan. Cases of illness, including "serious neurological effects,
such as seizures", reported after using star anise tea may be a result of using this species. Japanese star anise contains
anisatin, which causes severe inflammation of the kidneys, urinary tract and digestive organs.The toxicity of Illicium
anisatum, also known as Shikimi, is caused by its content in potent neurotoxins (anisatin, neoanisatin, and
pseudoanisatin), due to their activity as non-competitive antagonists of GABA receptors.[4]

Standardization of its products and services
• ISO 676:1995 - contains the information about the nomenclature of the variety and cultivars[5]

Identification
• Refer to the 4th edition of the European Pharmacopoeia [1153].

Differentiation with other species
Joshi et al. have tried the techniques of fluorescent microscopy and gas chromatography[6] to distinguished the
species, while Lederer et al. employed the state of the art which combines the technology of TLC with
HPLC-MS/MS.[7]

Specifications
• ISO 11178:1995 - a specification for its dried fruits[8]

• GB/T 7652:2006 - a Chinese standard of the product[9]
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[2][2] Wang GW, Hu WT, Huang BK, Qin LP "Illicium verum: A review on its botany, traditional use, chemistry and pharmacology." J

Ethnopharmacol. 2011 Apr 29;
[3] Louisa Lim, "Swine Flu Bumps Up Price Of Chinese Spice" (http:/ / www. npr. org/ templates/ story/ story. php?storyId=104191227), NPR,

18 May 2009
[4] Perret C, Tabin R, Marcoz JP, Llor J, Cheseaux JJ"Apparent life-threatening event in infants: think about star anise intoxication!". Arch

Pediatr. 2011 Jul;18(7):750-3
[5] International Organization for Standardization. "ISO 676:1995 Spices and condiments -- Botanical nomenclature" (http:/ / www. iso. org/ iso/

iso_catalogue/ catalogue_tc/ catalogue_detail. htm?csnumber=4844). . Retrieved 8 June 2009.
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Jasmine rice
Jasmine rice (Thai: ข้าวหอมมะลิ Thai pronunciation: [kʰâːw hɔ̌ːm malíʔ] or Thai pronunciation: [kʰâw hɔ̌ːm malíʔ]),
sometimes known as Thai fragrant rice, is a long-grain variety of rice that has a nutty aroma and a subtle
pandan-like (Pandanus amaryllifolius-leaves) flavor caused by 2-acetyl-1-pyrroline.[1] Jasmine rice is originally
from Thailand. It was named as Kao Horm Mali 105 variety (KDML105) by Sunthorn Seehanern, an official of the
ministry of agriculture in the Chachoengsao Province of Thailand in 1954. The grains will cling when cooked,
though it is less sticky than other rices as it has less amylopectin. It is also known as Thai Hom Mali.

References
[1] S. Wongpornchai, T. Sriseadka, S. Choonvisase (2003). "Identification and quantitation of the rice aroma compound, 2-acetyl-1-pyrroline, in

bread flowers (Vallaris glabra Ktze)". J. Agric. Food. Chem. 51 (2): 457–462. doi:10.1021/jf025856x. PMID 12517110.

Jimbu
Jimbu is an herb that is used extensively in some regions of Nepal. It is composed of two species of Allium, A.
hypsistum and A. przewalskianum.[1] The herb, which has a taste in between onion and chives, is most commonly
used dried. In Mustang it is used to flavor vegetables, pickles, meat. In the rest of Nepal it is most commonly used to
flavor urad dal or lentils. The dried leaves are fried in ghee to develop their flavor.[2]

Uses
In a 2006 study:[1]

•• 95% of households in the Upper Mustang region of Nepal use jimbu in cooking, mostly in curries.
•• 38% of households use jimbu as medicine (mostly as a treatment believed to help flu).
•• 52% of households report having been involved in jimbu collection (and this percentage varies wildly by

household size, with vastly more jimbu collection in households of size 5-6 people, with much less jimbu
collection in sizes larger or smaller than that number.
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[1] Status, Use and Management of Jimbu (Allium spp): A case study from Upper Mustang, Nepal; Author: Ram Chandra Nepal; A thesis
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Natural Resources at the Norwegian University of Life Sciences.; http:/ / www. forestrynepal. org/ publications/ thesis/ 2596; Full report http:/
/ www. forestrynepal. org/ images/ thesis/ MSc_RCNepal. pdf

[2] "Culinary use of Jimbu and urad dal" (http:/ / desigrub. com/ 2010/ 02/ affair-of-ugly-dried-herb-unassuming-lentil/ ). desigrub.com. .
Retrieved 2010-02-02.
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Juglans nigra

Eastern black walnut

Leaves and fruit

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Fagales
Family: Juglandaceae
Genus: Juglans

Species: J. nigra

Binomial name

Juglans nigra
L.

Juglans nigra, the Eastern black walnut, a species of flowering tree in the walnut family, Juglandaceae, is native to
eastern North America. It grows mostly in riparian zones, from southern Ontario, west to southeast South Dakota,
south to Georgia, northern Florida and southwest to central Texas. Isolated wild trees in the upper Ottawa Valley
may be an isolated native population or may have derived from planted trees.
The black walnut is a large deciduous tree attaining heights of 30–40 metres (unknown operator:
u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown operator: u'strong'). Under
forest competition, it develops a tall, clear bole; the open-grown form has a short bole and broad crown. The bark is
grey-black and deeply furrowed. The pith of the twigs contains air spaces. The leaves are alternate, 30–60 cm long,
odd-pinnate with 15–23 leaflets, with the largest leaflets located in the center, 7–10 cm long and 2–3 cm broad. The
male flowers are in drooping catkins 8–10 cm long, the female flowers are terminal, in clusters of two to five,
ripening during the autumn into a fruit (nut) with a brownish-green, semifleshy husk and a brown, corrugated nut.
The whole fruit, including the husk, falls in October; the seed is relatively small and very hard. The tree tends to crop
more heavily in alternate years.
While its primary native region is the Midwest and east-central United States, the black walnut was introduced into 
Europe in 1629. It is cultivated there and in North America as a forest tree for its high-quality wood. More nuts are 
produced by open-grown trees. Black walnut is more resistant to frost than the English or Persian walnut, but thrives 
best in the warmer regions of fertile, lowland soils with a high water table. It is a light-demanding species. The wood
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is used to make furniture, flooring, and rifle stocks, and oil is pressed from the seeds. Nuts are harvested by hand
from wild trees. About 65% of the annual wild harvest comes from the U.S. state of Missouri, and the largest
processing plant is operated by Hammons Products [1] in Stockton, Missouri. The black walnut nutmeats are used as
an ingredient in food, while the hard black walnut shell is used commercially in abrasive cleaning, cosmetics, and oil
well drilling and water filtration.
Where the range of J. nigra overlaps that of the Texas black walnut J. microcarpa, the two species sometimes
interbreed, producing populations with characteristics intermediate between the two species.[2]

Uses

Walnut, black (J. nigra)

Black walnut

Nutritional value per serving

Serving size 100 grams

Energy  618 kJ (unknown operator: u'strong' kcal)

Carbohydrates 9.91 g

- Starch 0.24 g

- Sugars 1.10 g

- Dietary fiber 6.8 g

Fat 59.00 g

- saturated 3.368 g

- monounsaturated 15.004 g

- polyunsaturated 35.077 g

   - omega‑3 fat 2.006 g

   - omega‑6 fat 33.072 g

Protein 24.06 g

Water 4.56 g

Vitamin A equiv. 2 μg (0%)

Vitamin A 40 IU

Thiamine (vit. B1) 0.057 mg (5%)

Riboflavin (vit. B2) 0.130 mg (11%)
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Niacin (vit. B3) 0.470 mg (3%)

Pantothenic acid (B5) 1.660 mg (33%)

Vitamin B6 0.583 mg (45%)

Folate (vit. B9) 31 μg (8%)

Vitamin B12 0 μg (0%)

Vitamin C 1.7 mg (2%)

Vitamin D 0 μg (0%)

Vitamin D 0 IU (0%)

Vitamin E 1.80 mg (12%)

Vitamin K 2.7 μg (3%)

Calcium 61 mg (6%)

Iron 3.12 mg (24%)

Magnesium 201 mg (57%)

Manganese 3.896 mg (186%)

Phosphorus 513 mg (73%)

Potassium 523 mg (11%)

Sodium 2 mg (0%)

Zinc 3.37 mg (35%)

Percentages are relative to
US recommendations for adults.

Source: [3]

Planting
Black walnut plantings can be made to produce timber, nuts, or both timber and nuts. Patented timber-type trees
were selected and released from Purdue University in the early 1990's. These trees have been sporadically available
from nurseries. Varieties include Purdue #1, which can be used for both timber and nut production, though nut
quality is poor compared to varieties selected specifically as nut producers.
Grafted, nut-producing trees are available from several nurseries operating in the U.S. Selections worth considering
include Thomas, Neel #1, Thomas Myers, Pounds #2, Stoker, Surprise, Emma K, Sparrow, S127, and McGinnis.
Several older varieties, such as Kwik Krop, are still in cultivation; while they make decent nuts, they would not be
recommended for commercial planting. A variety index and characteristics guide is available from Missouri
Extension [4].
Pollination requirements should be considered when planting black walnuts. As is typical of many species in
Juglandaceae, Juglans nigra trees tend to be dichogamous, i.e.. produce pollen first and then pistillate flowers or else
produce pistillate flowers and then pollen. An early pollen-producer should be grouped with other varieties that
produce pistillate flowers so all varieties benefit from overlap. Cranz, Thomas, and Neel #1 make a good pollination
trio. A similar group for more northern climates would be Sparrow, S127, and Mintle.
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Food
Black walnut nuts are shelled commercially in the United States. The nutmeats provide a robust, distinctive, natural
flavor and crunch as a food ingredient. Popular uses include ice cream, bakery goods and confections. Consumers
include black walnuts in traditional treats, such as cakes, cookies, fudge, and pies, during the fall holiday season. The
nuts' nutritional profile leads to uses in other foods, such as salads, fish, pork, chicken, vegetables and pasta dishes.
Nutritionally similar to the milder-tasting English walnut, the black walnut kernel is high in unsaturated fat and
protein. An analysis of nut oil from five named J. nigra cultivars (Ogden, Sparrow, Baugh, Carter and Thomas)
showed that the most prevalent fatty acid in J. nigra oil is linoleic acid (27.80–33.34 g/100g dry kernel), followed (in
the same units) by oleic acid (14.52–24.40), linolenic acid (1.61–3.23), palmitic acid (1.61–2.15), and stearic acid
(1.07–1.69).[5] The oil from the cultivar Carter had the highest mol percentage of linoleate (61.6), linolenate
(5.97%), and palmitate (3.98%); the oil from the cultivar Baugh had the highest mol percentage of oleate (42.7%);
the oil from the cultivar Ogden has the highest mol percentage of stearate (2.98%).
Tapped in spring, the tree yields a sweet sap that can be drunk or concentrated into syrup or sugar.

Nut processing by hand

A woman's hands after removing the
husks from 500 black walnuts

The extraction of the kernel from the fruit of the black walnut is difficult. The
thick hard shell is tightly bound by tall ridges to a thick husk. The husk is best
removed when green as the nuts taste better if it is removed then. Rolling the
nut underfoot on a hard surface such as a driveway is a common method;
commercial huskers use a car tire rotating against a metal mesh. Some take a
thick plywood board and drill a nut sized hole in it (from one to two inches in
diameter) and smash the nut through using a hammer. The nut goes through
and the husk remains behind.
While the flavor of the Juglans nigra kernel is prized, the difficulty in
preparing it may account for the wider popularity and availability of the

Persian walnut.
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Dye
Black walnut drupes contain juglone (5-hydroxy-1,4-naphthoquinone), plumbagin (yellow quinone pigments), and
tannin.[6] The brownish-black dye was used by early settlers to dye hair.[7] Extracts of the outer, soft part of the
drupe are still used as a natural dye for handicrafts.[8] The tannins present in walnuts act as a mordant, aiding in the
dyeing process,[9][10] and are usable as a dark ink or wood stain.[11]

Wood

Ten-power magnification of a cross-section of a black walnut board - this
particular board is over 140 years old, demonstrating the durability.

Black walnut is highly prized for its dark-colored,
true heartwood. It is heavy and strong, yet easily
split and worked. Walnut wood has historically
been used for gunstocks, furniture, flooring,
paddles, coffins, and a variety of other wood
products. Due to its value, forestry officials often
are called on to track down walnut poachers; in
2004, DNA testing was used to solve one such
poaching case, involving a 55 foot (16m) tree
worth US$2,500. Black walnut has a density of
660 kg per cubic meter (41.2 lb/cubic foot),[12]

which makes it less dense than oak.

Pests

Maggots (larvae of Rhagoletis completa and
Rhagoletis suavis) in the husk are common,
though more a nuisance than a serious problem
for amateurs, who may simply remove the
affected husk as soon as infestation is noticed.
The maggots develop entirely within the husk,
thus the quality of the nutmeat is not affected.[13]

However, infestations of maggots are undesirable
because they make the husk difficult to remove
and are unsightly. Maggots can be serious for

commercial walnut growers, who tend to use chemical treatments to prevent damage to the crop.[14] Some organic
controls also exist, such as removing and disposing of infested nuts.[15]

The walnut curculio (Conotrachelus retentus) grows to 5 mm long as an adult. The adult sucks plant juices through a
snout. The eggs are laid in fruits in the spring and summer. Many nuts are lost due to damage from the larvae, which
burrow through the nut shell.[16]

Codling moth (Cydia pomonella) larvae eat walnut kernels, as well as apple and pear seeds.[17]

A disease complex known as thousand cankers disease has been threatening black walnut in several western
states.[18] This disease has recently been discovered in Tennessee, and could potentially have devastating effects on
the species in the eastern United States.[19]
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Toxicity
The roots, nut husks, and leaves secrete a substance into the soil called juglone that is a respiratory inhibitor to some
plants. A number of other plants (most notably white birch) are also poisoned by juglone, and should not be planted
in close proximity to a black walnut. The plant can cause contact dermatitis in humans. [20] Horses are susceptible to
laminitis from exposure to black walnut wood in bedding.[21]

Big tree

The largest known living black walnut tree is on Sauvie
Island, Oregon.

The national champion black walnut is on a residential property in
Sauvie Island, Oregon. It is 8 feet 7 inches (unknown operator:
u'strong' m) diameter at breast height and 112 feet (unknown
operator: u'strong' m) tall, with a crown spread of 144 feet
(unknown operator: u'strong' m).[22]

Notes
[1] http:/ / www. hammonsproducts. com/
[2] http:/ / www. fs. fed. us/ database/ feis/ plants/ tree/ jugmic/ all. html
[3] http:/ / www. nal. usda. gov/ fnic/ foodcomp/ cgi-bin/ list_nut_edit. pl
[4] http:/ / extension. missouri. edu/ p/ XM1001

[5] Senter, S. D., Horvat, R. J., and Forbus, W. R.: "GLC-MS Analysis of Fatty Acids From Five Black Walnut Cultivars." Journal of Food
Science 47(5) pp 1753, 1755 (1982)

[6] Black Walnuts Drug Information (http:/ / www. drugs. com/ npp/ black-walnut. html)
[7] Nuts with High Fat Content:Black Walnuts (http:/ / www. faculty. ucr. edu/ ~legneref/ botany/ legunuts. htm)
[8] Black Walnut Basket Dye (http:/ / basketmakers. org/ topics/ tutorials/ walnutdye. htm)
[9] Fixing natural dyes from walnuts, goldenrod, sassafras and poke weed in cotton (http:/ / www. pburch. net/ dyeing/ dyelog/ B1063361308/

C1605100905/ E20061005114406/ )
[10] Dyeing with Tannic Acid and Iron: Walnut Husks (2005) (http:/ / www. bayrose. org/ Poppy_Run/ dyeing2_web. pdf)
[11] Making Walnut Ink (http:/ / home. insightbb. com/ ~denevell_books/ making_walnut_ink. htm). Madame Elizabeth de Nevell.
[12] Niche Timbers Black Walnut (http:/ / www. nichetimbers. co. uk/ hardwood/ north-american-hardwood/ black-walnut/ )
[13] Walnut Husk Maggot, Rhagoletis suavis (Loew) and Walnut Husk Fly, Rhagoletis completa Cresson (http:/ / www. na. fs. fed. us/ spfo/

pubs/ howtos/ ht_walnut/ huskmagg. htm)
[14] Walnut Husk Maggot (http:/ / www. omafra. gov. on. ca/ english/ crops/ hort/ news/ hortmatt/ 2004/ 28hrt04a8. htm). Ontario Ministry of

Agriculture, Food and Rural Affairs.
[15] Walnut Husk Fly. (http:/ / www. ipm. ucdavis. edu/ PMG/ PESTNOTES/ pn7430. html)
[16] Barbara C. Weber, Robert L. Anderson, and William H. Hoffard. How to diagnose black walnut damage. USDA Forest Service. General

Technical Report NC-57. (http:/ / na. fs. fed. us/ spfo/ pubs/ howtos/ ht_walnut/ curculio. htm)
[17] University of California. Agriculture and Natural Resources. Publication 7412. Codling Moth. (http:/ / www. ipm. ucdavis. edu/ PMG/

PESTNOTES/ pn7412. html)
[18] Purdue University: Purdue Pest & Plant Diagnostic Laboratory. Pest Alert: Walnut Twig Beetle and Thousand Cankers Disease of Black

Walnut (http:/ / www. ppdl. purdue. edu/ PPDL/ pubs/ walnutthousandcankersdisease. pdf)
[19] Bill Poovey. Black walnut tree thousand canker first in East US. Times Union. Posted July 30, 2010. (http:/ / www. timesunion. com/ news/

article/ Black-walnut-tree-thousand-canker-first-in-East-US-597229. php)
[20] "Juglans nigra Black Walnut PFAF Plant Database." (http:/ / www. pfaf. org/ user/ Plant. aspx?LatinName=Juglans+ nigra). .
[21] "Laminitis Caused by Black Walnut Wood Residues" (http:/ / www. ces. purdue. edu/ extmedia/ FNR/ FNR-254. pdf). Purdue University.

January 2005. . Retrieved 03-09-2009.
[22] Oregon Big Tree Registry. (http:/ / www. odf. state. or. us/ divisions/ resource_policy/ resource_planning/ big_tree/ champs/ blwalnut.

asp?id=401010205)
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Juglans regia

Juglans regia

Mature Walnut Tree

Conservation status

Near Threatened  (IUCN 3.1)
Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Fagales
Family: Juglandaceae
Genus: Juglans

Species: J. regia

Binomial name

Juglans regia
L.

Synonyms

Juglans duclouxiana Dode
J. fallax Dode
J. kamaonia (C. de Candolle) Dode
J. orientis Dode
J. regia var. sinensis C. de Candolle
J. sinensis (C. de Candolle) Dode

Juglans regia, the Persian walnut, English walnut, or especially in Great Britain, common walnut, is an Old 
World walnut tree species native to the region stretching from the Balkans eastward to the Himalayas and southwest 
China. The largest forests are in Kyrgyzstan, where trees occur in extensive, nearly pure walnut forests at
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1,000–2,000 m altitude (Hemery 1998)—notably at Arslanbob in Jalal-Abad Province.

Description
Juglans regia is a large, deciduous tree attaining heights of 25–35 m, and a trunk up to 2 m diameter, commonly
with a short trunk and broad crown, though taller and narrower in dense forest competition. It is a light-demanding
species, requiring full sun to grow well.
The bark is smooth, olive-brown when young and silvery-grey on older branches, and features scattered broad
fissures with a rougher texture. Like all walnuts, the pith of the twigs contains air spaces; this chambered pith is
brownish in color. The leaves are alternately arranged, 25–40 cm long, odd-pinnate with 5–9 leaflets, paired
alternately with one terminal leaflet. The largest leaflets are the three at the apex, 10–18 cm long and 6–8 cm broad;
the basal pair of leaflets are much smaller, 5–8 cm long, with the margins of the leaflets entire. The male flowers are
in drooping catkins 5–10 cm long, and the female flowers are terminal, in clusters of two to five, ripening in the
autumn into a fruit with a green, semifleshy husk and a brown, corrugated nut. The whole fruit, including the husk,
falls in autumn; the seed is large, with a relatively thin shell, and edible, with a rich flavor.

Taxonomic keys Male flower Female flower Fruit

Seed Bark Foliage Habit

Walnuts from northern Poland
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Taxonomy
The Latin name for the walnut was nux Gallica, "Gallic nut";[1] the Gaulish region of Galatia in Anatolia lies in
highlands at the western end of the tree's presumed natural distribution.
For the etymology and meaning of the word in English and other Germanic languages, see our article "walnut". In
the Chinese language, the edible, cultivated walnut is called 胡 桃 (hú táo in Mandarin), which means literally "Hu
peach", suggesting the ancient Chinese associated the introduction of the tree into East Asia with the Hu barbarians
of the regions north and northwest of China. In Mexico, it is called nogal de Castilla,[2] suggesting the Mexicans
associated the introduction of the tree into Mexico with Spaniards from Castile.
The Old English term wealhhnutu is a late book-name (Old English Vocabularies, Wright & Wulker), so the remark
that the Anglo-Saxons inherited the walnut tree from the Romans does not follow from this name.

Cultivars
J. regia 'Buccaneer' produces an abundant crop of seeds. A self-fertile cultivar, it produces pollen over a long period
and is thus a valuable pollinator for other cultivars. The tree is about the same size as an open-pollinated walnut, it
comes into leaf very late and so usually avoids damage by late frosts.

Distribution and habitat

Original habitat
J. regia is native to the mountain ranges of Central Asia, extending from Xinjiang province of western China, parts
of Kazakhstan, Uzbekistan and southern Kirghizia and from lower ranges of mountains in Nepal, Bhutan, Tibet,
northern India and Pakistan, through Afghanistan, Turkmenistan and Iran to portions of Azerbaijan, Armenia,
Georgia and eastern Turkey. In these countries, there is a great genetic variability, in particular ancestral forms with
lateral fruiting. During its migration to western Europe, the common walnut lost this character by natural selection
on account of competition with other vigorous forest species, such as oaks. They became large trees with terminal
fruiting. A small remnant population of these J. regia trees have survived the last glacial period in Southern Europe,
but the bulk of the wild germplasm found in the Balkan peninsula and much of Turkey was most likely introduced
from eastern Turkey by commerce and settlement several thousand years ago.

Introduction around the world
In the fourth century BC, Alexander the Great introduced this "Persian nut" (Theophrastus' καρυα ή Περσική[3]) in
Macedonian and Greek ancestral forms with lateral fruiting from Iran and Central Asia. They hybridized with
terminal-bearing forms to give lateral-bearing trees with larger fruit. These lateral-bearers were spread in southern
Europe and northern Africa by Romans. Recent prospections in walnut populations of the Mediterrean Basin allowed
to select interesting trees of this type. In the Middle Ages, the lateral-bearing character was introduced again in
southern Turkey by merchants traveling along the Silk Road. J. regia germplasm in China is thought to have been
introduced from Central Asia about 2000 years ago, and in some areas has become naturalized. Cultivated
distribution now includes North and South America (Chile, Argentine), Australia, New Zealand, South Africa and
Japan. So, the Persian walnut is grown from 30° to 50° of latitude in the Northern Hemisphere and from 30° to 40° in
the Southern Hemisphere.
J. regia was introduced into western and northern Europe very early, by Roman times or earlier, and to the Americas 
by the 17th century, by English colonists. Important nut-growing regions include France, Serbia, Greece, Bulgaria, 
and Romania in Europe, China in Asia, California in North America, and Chile in South America. Lately, cultivation 
has spread to other regions, such as New Zealand and the southeast of Australia.[4] It is cultivated extensively for its 
high-quality nuts, eaten both fresh and pressed for their richly flavored oil; numerous cultivars have been selected for
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larger nuts with thinner shells.

Life cycle

Buds Young tree Fertilized
flowers

Mature tree

Nutritional value
A study of ten cultivars of J. regia in Turkey showed significant variations in fatty acid content of the nuts:[5]

• 62% - 71% fat
• saturated fat (as a percentage of total fatty acids):

• 5.2% - 7.3% palmitate
• 2.6% - 3.7% stearate

• unsaturated fat (as a percentage of total fatty acids):
• 21.2% - 40.2% oleate (monounsaturated)
• 43.9% - 60.1% linoleate (diunsaturated)
• 6.9% - 11.5% linolenate (triunsaturated)

Potential biological effects
Walnuts and other tree nuts are important food-allergen sources that have the potential to be associated with
life-threatening, IgE-mediated systemic reactions in some individuals.[6][7]

Certain extracts of walnuts have in vitro antioxidant and antiproliferative activity due to a high phenolic content.[8]

In vitro tests of walnut extract have shown a high antiatherogenic potential and osteoblastic activity, suggesting a
potential beneficial effect of a walnut-enriched diet on cardioprotection and bone loss.[9]

The extract from walnut leaves is an antioxidant, decreases the blood sugar level and has a positive impact on lipid
metabolism. The extract suppresses functional insufficiency of liver, links synthethising enzymes, increases the
antitoxic action of hepatocytes and improves the functional insufficiency of kidneys.[10] The ethanolic extract from
leaves of J. regia has an antidiabetic effect on diabetes-induced rats.[11]

Bark and leaf crude extracts of J. regia ,and J. mollis , showed in vitro activity against Mycobacterium
tuberculosis.[12]

Culture
In Skopelos, a Greek island in the Aegean Sea, local legend suggests whoever plants a walnut tree will die as soon as
the tree can "see" the sea. This has not been proven as fact; however, it might take some time to find a local arborist
willing to take on the job of planting a walnut tree. Most planting is done by field rats (subfamily Murinae). In
Flanders, a folk saying states: "By the time the tree is big, the planter surely will be dead." (Dutch: Boompje groot,
plantertje dood). This saying refers to the relatively slow growth rate of the tree.
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In rural villages of the Rađevian region of western Serbia, the head of household would crack a walnut on Christmas
morning. If the walnut was sound, it was thought that the coming year would be prosperous. If the walnut was
shriveled, the head of household would avert the bad omen by running three times around his house, at the same time
shouting what could be paraphrased as "Do not listen, God, to Jack, who is full of cack."[13]

Cultivation
Walnut trees grow best in rich, deep soil with full sun and long summers, such as the California central valley. In the
U.S., J. regia is often grafted onto a rootstock of a native black walnut, Juglans hindsii to provide disease resistance.
Other plants often will not grow under walnut trees because the fallen leaves and husks contain juglone, a chemical
which acts as a natural herbicide. Horses that eat walnut leaves may develop laminitis, a hoof ailment. Mature trees
may reach 50 feet in height and width, and live more than 200 years, developing massive trunks more than eight feet
thick.

Other uses
Walnut heartwood is a heavy, hard, open-grained hardwood. Freshly cut live wood may be Dijon-mustard color,
darkening to brown over a few days. The dried lumber is a rich chocolate-brown to black, with cream to tan
sapwood, and may feature unusual figures, such as "curly", "bee's wing", "bird's eye", and "rat tail", among others. It
is prized by fine woodworkers for its durability, luster and chatoyance, and is used for high-end flooring, guitars,
furniture, veneers, knobs and handles.
Methyl palmitate, which has been extracted from green husks of J. regia has insecticidal properties: at a
concentration of 10 mg/ml, it killed 98% of Tetranychus cinnabarinus (carmine spider mites [14]) in one study.[15]
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Juniper berry

Juniper berries, here still attached to a branch, are actually modified conifer cones.

A juniper berry is the female seed cone
produced by the various species of junipers.
It is not a true berry but a cone with
unusually fleshy and merged scales, which
give it a berry-like appearance. The cones
from a handful of species, especially
Juniperus communis, are used as a spice,
particularly in European cuisine, and also
give gin its distinguishing flavour.
According to one FAO document, juniper
berries are the only spice derived from
conifers,[1] though tar and inner bark (used
as a sweetener in Apache cuisines) from
pine trees is sometimes considered a spice as well.

Species
All juniper species grow berries, but some are considered too bitter to eat. In addition to J. communis, other edible
species include Juniperus drupacea,[2] Juniperus oxycedrus,[3] Juniperus phoenicea,[4] Juniperus deppeana, and
Juniperus californica.[5] Some species, for example Juniperus sabina, are toxic and consumption is inadvisable.[6]

Characteristics
Juniperus communis berries vary from four to twelve millimetres in diameter; other species are mostly similar in
size, though some are larger, notably J. drupacea (20–28 mm). Unlike the separated and woody scales of a typical
pine cone, those in a juniper berry remain fleshy and merge into a unified covering surrounding the seeds. The
berries are green when young, and mature to a purple-black colour over about 18 months in most species, including
J. communis (shorter, 8–10 months in a few species, and about 24 months in J. drupacea).[2] The mature, dark
berries are usually but not exclusively used in cuisine, while gin is flavoured with fully grown but immature green
berries.[1]
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Uses

Mature purple and younger green juniper berries
can be seen growing alongside one another on the

same plant.

The flavour profile of young, green berries is dominated by pinene; as
they mature this piney, resinous backdrop is joined by what McGee
describes as "green-fresh" and citrus notes.[7] The outer scales of the
berries are relatively flavourless, so the berries are almost always at
least lightly crushed before being used as a spice. They are used both
fresh and dried, but their flavour and odour is at their strongest
immediately after harvest and decline during drying and storage.

Juniper berries are used in northern European and particularly
Scandinavian cuisine to "impart a sharp, clear flavour"[1] to meat
dishes, especially wild birds (including thrush, blackbird, and
woodcock) and game meats (including boar and venison).[8] They also
season pork, cabbage, and sauerkraut dishes. Traditional recipes for
choucroute garnie, an Alsatian dish of sauerkraut and meats,
universally include juniper berries.[9] Besides Norwegian and Swedish
dishes, juniper berries are also sometimes used in German, Austrian,
Czech and Hungarian cuisine, often with roasts. Northern Italian
cuisine, especially that of the South Tyrol, also incorporates juniper
berries.

Juniper, typically Juniperus communis, is used to flavor gin, a liquor developed in the 17th century in the
Netherlands. Recently, some American distilleries have begun using 'New World' varieties of juniper such as
Juniperus occidentalis.[10] It was first intended as a medication since juniper berries are a diuretic and were also
thought to be an appetite stimulant and a remedy for rheumatism and arthritis. Western American Native Tribes are
also reported to have used the juniper berry as an appetite suppressant in times of hunger and/or famine. Currently,
the juniper berry is being researched as a possible treatment for diet-controlled diabetes, as it releases insulin from
the pancreas (hence alleviating hunger). It is also said to have been used by some tribes as a female contraceptive.
The name gin itself is derived from either the French genièvre or the Dutch jenever, which both mean "juniper".[1]

Other juniper-flavoured beverages include the Finnish rye-and-juniper beer known as sahti, which is flavoured with
both juniper berries and branches.[11]

A few North American juniper species produce a seed cone with a sweeter, less resinous flavour than those typically
used as a spice. For example, one field guide describes the flesh of the berries of Juniperus californica as "dry,
mealy, and fibrous but sweet and without resin cells".[12] Such species have been used not just as a seasoning but as
a nutritive food by some Native Americans.[13] In addition to medical and culinary purposes, Native Americans have
also used the seeds inside juniper berries as beads for jewellery and decoration.[13]

An essential oil extracted from juniper berries is used in aromatherapy and perfumery.[4] The essential oil can be
distilled out of berries which have already been used to flavour gin.[1]

History
Juniper berries have been found in ancient Egyptian tombs, including Juniperus phoenicia and Juniperus oxycedrus 
at multiple sites. The latter is not known to grow in Egypt, and neither is Juniperus excelsa, which was found along 
with J. oxycedrus in the tomb of Tutankhamun.[14] The berries imported into Egypt may have come from Greece; the 
Greeks record using juniper berries as a medicine long before mentioning their use in food.[15] The Greeks used the 
berries in many of their Olympics events because of their belief that the berries increased physical stamina in 
athletes.[16] The Romans used juniper berries as a cheap domestically-produced substitute for the expensive black 
pepper and long pepper imported from India.[4] It was also used as an adulterant, as reported in Pliny the Elder's
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Natural History: "Pepper is adulterated with juniper berries, which have the property, to a marvellous degree, of
assuming the pungency of pepper."[17] Pliny also incorrectly asserted that black pepper grew on trees that were "very
similar in appearance to our junipers".
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Katsuobushi

Katsuobushi shavings from a package

Katsuobushi (鰹 節 or か つ お ぶ し) is the Japanese name for
dried, fermented, and smoked skipjack tuna (Katsuwonus pelamis,
sometimes referred to as bonito).
Shaved Katsuobushi and dried kelp - kombu - are the main ingredients
of dashi, a broth that forms the basis of many soups (such as miso) and
sauces (e.g., soba no tsukejiru) in Japanese cuisine.

Katsuobushi's distinct umami flavor comes from its high inosinic acid
content. Traditionally made katsuobushi, known as karebushi, is
deliberately planted with Aspergillus glaucus fungus in order to reduce
moisture.

Traditional production process

Katsuobushi is sold in wood-like blocks

The bonito fish is beheaded, gutted and filleted. The fatty belly area
does not lend well to being preserved so it is also trimmed off. The
fillets are then arranged in a basket and simmered just below boiling
for an hour to an hour and a half depending on the size of the fillets.
The rib bones are removed after the fillets have been boiled.
The fillets are then smoked using oak, pasania, or castanopsis wood;
this process can take up to a month. They are smoked for 5~6 hours in one session, left to rest for one day for the
condensation to rise to the surface, then fired and smoked again the next day, repeating this smoking and resting
cycle 12~15 times. The built up tar from the smoke is cleaned from the surface using a grinder. At this stage the
fillets are called "Aragatsuo" (荒 節) and most commonly found in stores shaved and packaged for sale under the
name katsuo-kezuri-bushi (鰹 削 り 節) or hanagatsuo (花 か つ お) they are not true katsuobushi without the
last fermentation stage but still valued as a good substitute.

The last stage of creating a kastuobushi is to allow the fish to sun dry using the assistance of mould. The fillets are
sprayed with Aspergillus glaucus culture and left for 2 weeks in a closed cultivation room. The mould ferments the
fillets and also siphons out any residual moisture.
The mold is continually scraped off, with further sun drying of the fish increasing hardness and dryness until it
resembles a piece of wood, with less than 20% of its original weight. By definition, only fillets that have been treated
in this manner may be referred to as a Katsuobushi. However, after repeating this process of mould growth and
sun-drying at least twice, the katsuobushi can also be called karebushi (枯 節)[ Japanese translation: dried fillet],
and fillets repeating this process more than three times can be called honkarebushi (本 枯 節) [ Japanese
translation: true dried fillet]. When tapped together lightly they sound almost metallic, and unlike the dull beige outer
appearance when broken open they are a translucent deep ruby color inside. Rarely, very high end honkarebushi
repeat this drying process for over two years. [1]
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Shaving

Katsuobushi kezuriki used to prepare
Katsuobushi shavings

Traditionally, large chunks of katsuobushi were kept at hand and
shaved when needed with an instrument called a katsuobushi kezuriki,
similar to a wood plane.

Katsuobushi is today typically found in bags of small pink-brown
shavings. Smaller, thinner shavings, called hanakatsuo (花 鰹; は な

か つ お), are used as a flavoring and topping for many Japanese
dishes, such as okonomiyaki. Larger, thicker shavings, called
kezurikatsuo (削 り 鰹; け ず り か つ お), are used to make the
ubiquitous dashi stock.

Uses
In addition to making dashi, other popular uses of katsuobushi include:

• Okaka (お か か), finely chopped katsuobushi dressed with soy sauce.
• As a stuffing for rice balls (onigiri).
• As a topping for rice. Popular for bentō, often covered with nori.
• Dried okaka is used as an ingredient of furikake rice topping (called "okaka furikake").

• As a seasoning for cold tofu (hiyayakko, 冷 奴) along with grated ginger and Welsh onion (a type of spring
onion.)

• Sprinkled with sesame seeds and chopped nori atop cold soba noodles (zarusoba).
• As a topping on takoyaki and okonomiyaki.
• As a seasoning on century egg along with sesame oil and soy sauce.
• As a high-protein treat for cats sold at pet stores.

References
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External links
• Video of dancing fish flakes (http:/ / video. google. com/ videoplay?docid=64944701237928564)
• an interesting description of katsuobushi (http:/ / www. flickr. com/ photos/ k_imber_ly/ 497210780/ ) seen in the

Tsukiji fish market
• Production images of katsuobushi (http:/ / www. m-ys. co. jp/ takeuchi/ katuohusiseiho. html)
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Khorasan wheat

Khorasan wheat

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Monocotyledons
(unranked): Commelinids
Order: Poales
Family: Poaceae
Genus: Triticum

Species: T. turanicum

Khorasan wheat is an ancient grain type. This grain is two times larger than modern-day wheat and is known for its
rich nutty flavor.

Taxonomy
Original botanical identifications were uncertain. The variety is a form of Triticum turanicum (also known as T.
turgidum subsp. turanicum), Khorasan wheat. Identifications sometimes seen as T. polonicum are incorrect as the
variety, although long-grained, lacks the long glumes of this species. Recent genetic evidence from DNA
fingerprinting suggests that the variety is perhaps derived from a natural hybrid between T. durum and T. polonicum,
which would explain past difficulties in arriving at a certain classification.[1] The variety is lower yielding, with
typical yields of 1.0–1.3 tonnes per hectare (15–19 bu/ac) and is more susceptible to disease and mould from
moisture than modern wheat varieties as it has not been bred to improve its agronomic characteristics.[2]
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Use
Khorasan wheat is sold in North America, Europe, Australia, and Asia. It can be found in products such as breads,
breakfast cereals, pastas, a grain extract drink, beer, cookies, and crackers. The grain kernels can be milled into flour.
The actual wheat grains can be soaked and used in salads. Even the wheatgrass can be harvested to be an ingredient
in many different supplements.
Some people who have wheat allergy, and thus avoid wheat, are able to eat some forms of khorasan wheat.[3]

However, as a wheat species, it is definitely unsuitable for those with coeliac disease.

Origin
The exact origin of khorasan is unknown. It is possible that this ancient grain, like many other ancient varieties,
originated in the Fertile Crescent. Many stories surround its origin. One says the grain was found in the tombs of the
ancient Egyptian Pharaohs, hence the nickname; "King Tut's Wheat".[4] Another legend is that Noah used the grain
on the ark resulting in the nickname “Prophet’s wheat.” Other legends surmise it was brought over by invading
armies into Egypt. In Turkey, it has the nickname “Camel's Tooth” due to its hump back shape.

Nutrition
The grain itself is very high in its protein content. It also contains a high mineral concentration especially in
selenium, zinc, and magnesium. This grain variety is considered a high energy wheat, and provides the body with
more energy in the form of complex carbohydrates. Because of its low oxidation levels it loses little nutritional
content when being ground and processed. Even though this wheat variety contains gluten, it has been found to be
more easily digestible by people who may have slight allergic tendencies.[5]

khorasan wheat, uncooked

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1411 kJ (unknown operator: u'strong' kcal)

Carbohydrates 70.38 g

- Starch 52.41 g

- Dietary fibre 9.1 g

Fat 2.20 g

- polyunsaturated 0.616 g

Protein 14.70 g

Water 10.95 g

Thiamine (vit. B1) 0.591 mg (51%)

Riboflavin (vit. B2) 0.178 mg (15%)

Vitamin B6 0.255 mg (20%)

Folate (vit. B9) 0 μg (0%)

Vitamin E 0.60 mg (4%)

Iron 4.41 mg (34%)

Magnesium 134 mg (38%)

Phosphorus 386 mg (55%)

Zinc 3.68 mg (39%)

http://en.wikipedia.org/w/index.php?title=Wheat_allergy
http://en.wikipedia.org/w/index.php?title=Coeliac_disease
http://en.wikipedia.org/w/index.php?title=Fertile_Crescent
http://en.wikipedia.org/w/index.php?title=Food_energy
http://en.wikipedia.org/w/index.php?title=Carbohydrate
http://en.wikipedia.org/w/index.php?title=Starch
http://en.wikipedia.org/w/index.php?title=Dietary_fiber
http://en.wikipedia.org/w/index.php?title=Fat
http://en.wikipedia.org/w/index.php?title=Polyunsaturated_fat
http://en.wikipedia.org/w/index.php?title=Protein_%28nutrient%29
http://en.wikipedia.org/w/index.php?title=Water
http://en.wikipedia.org/w/index.php?title=Thiamine
http://en.wikipedia.org/w/index.php?title=Riboflavin
http://en.wikipedia.org/w/index.php?title=Vitamin_B6
http://en.wikipedia.org/w/index.php?title=Folate
http://en.wikipedia.org/w/index.php?title=Vitamin_E
http://en.wikipedia.org/w/index.php?title=Iron%23Biological_role
http://en.wikipedia.org/w/index.php?title=Magnesium_in_biology
http://en.wikipedia.org/w/index.php?title=Phosphorus%23Biological_role
http://en.wikipedia.org/w/index.php?title=Zinc%23Biological_role


Khorasan wheat 572

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]
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Kombu

Kombu

Scientific classification

Kingdom: Chromalveolata
Division: Heterokontophyta
Class: Phaeophyceae
Order: Laminariales
Family: Laminariaceae
Genus: Saccharina

Species: S. japonica

Binomial name

Saccharina japonica
Areschoug

Kombu or konbu (Japanese: 昆 布 Konbu, pronounced [koꜜmbɯ]), also called dashima (Korean: 다시마 dasima) or
haidai (simplified Chinese: 海 带; traditional Chinese: 海 帶; pinyin: Hǎidài), is edible kelp from the family
Laminariaceae widely eaten in East Asia.[1]

Most kombu is from the species Saccharina japonica (Laminaria japonica),[1] extensively cultivated on ropes in the
seas of Japan and Korea.[2] Over 90 percent of Japanese kombu is cultivated, mostly in Hokkaidō, but also as far
south as the Seto Inland Sea.

History
The earliest written record of kombu appeared in Shoku Nihongi in 797 as a gift and tax from the Tōhoku Region. Its
use is believed to have begun much earlier, probably dating back to the Jōmon period, but because it easily
decomposes, no archaeological evidence can be found. During the Muromachi period a newly developed drying
technique allowed kombu to be stored for more than a few days, and kombu became an important export from the
Tohoku area. By the Edo period, as Hokkaidō was colonized and shipment routes were organized, the use of kombu
became widespread throughout Japan. Traditional Okinawan cuisine relies heavily on kombu as a part of the diet;
this practice began in the Edo period. Okinawa uses more kombu per household than any other prefecture. In the
20th century, a way to cultivate kombu was discovered and kombu became cheap and readily available.
In 1867 the word "kombu" first appeared in an English-language publication - "A Japanese and English Dictionary,"
by James Curtis Hepburn.
Since the 1960s, dried kombu has been exported from Japan to many countries. It was available initially at Asian,
and Japanese in particular, food shops and restaurants, and has later been sold by supermarkets, health-food stores,
and other non-specialised suppliers.
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Cooking

A dish of tsukudani made from kombu

Kombu is used extensively in Japanese cuisines as one of
the three main ingredients needed to make dashi, a soup
stock. Kombu is sold dried ('dashi kombu') or pickled in
vinegar ('su kombu') or as a dried shred ('Oboro kombu'
or 'Shiraga kombu'). It may also be eaten fresh as sashimi.
Making kombu dashi is simple though kombu dashi
powder may also be used. A strip of dried kombu in cold
water, then heated to near-boiling, is the very first step of
making dashi and the softened kombu is commonly eaten
after cooking. It can also be sliced and used to make
tsukudani, a dish that is simmered in soy sauce and mirin.

Kombu may be pickled with sweet and sour flavoring and
is cut into small strips 5 or 6 centimeters long and 2 centimeters wide. These are often eaten as a snack with green
tea.

It is often included when cooking beans, putatively to add nutrients and improve their digestibility.

Kombucha 昆 布 茶 "seaweed tea" is a beverage brewed from dried and powdered kombu. This is sometimes
confused with the unrelated English word kombucha, an incorrect yet accepted neologism for the fermented and
sweetened tea from Russia, which is called kōcha kinoko (紅 茶 キ ノ コ) in Japan.
Kombu is also used to prepare a seasoning for rice that is going to be made into sushi.

Nutrition and health effects
Kombu is a good source of glutamic acid, an amino acid responsible for umami, the Japanese word used for one of
the five basic tastes in addition to salty, sweet, sour, and bitter, identified in 1908. Several foodstuffs in addition to
kombu provide glutamic acid or glutamates. Monosodium glutamate (MSG) is often used as a food additive and
flavor enhancer.
Kombu contains iodine, a mineral that is essential for normal growth and development. However, the high iodine
content of kombu has been blamed for thyroid problems after drinking large amounts of soy milk in which kombu
was an additive.[3]

It is also a source of dietary fiber.

Biofuel
Genetically manipulated E. coli bacteria can digest kombu into ethanol, making it a possible maritime biofuel
source.[4][5]

Prominent species
(Japanese name followed by species)
• Marafuto kombu (Laminaria saccharina), contains mannitol and is considered sweeter
• Ma-kombu (Saccharina japonica)
• Mitsuishi-kombu or dashi-kombu (Laminaria angustata), commonly used in the making of dashi
• Naga-kombu (Laminaria longissima)
• Rishiri-kombu (Laminaria ochotensis), commonly used for soup stocks
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Kombucha including the culture

Kombucha is an effervescent tea-based beverage that is
often consumed for its anecdotal health benefits or medicinal
purposes. Kombucha is available commercially and can be
made at home by fermenting tea using a visible, solid mass
of yeast and bacteria which forms the kombucha culture,
often referred to as 酵 母 (kombo, lit. "yeast mother", see
etymology for disambiguation with 昆 布, kombu, kelp).

Biology

Yeast and bacteria in kombucha at 400X

The culture mainly contains a symbiosis of Acetobacter (acetic acid
bacteria) and one or more yeasts.

The culture itself looks somewhat like a large pancake, and though
often called a mushroom, a mother of vinegar or by the acronym
SCOBY (for "Symbiotic Culture of Bacteria and Yeast"), it is
scientifically classified as a zoogleal mat. It takes on the shape of its
container, but varies in thickness depending on how long it has been
allowed to develop and the acidity of the tea medium during the
development period. The culture is leathery and inelastic, similar to a
thick calamari.

The yeast component of kombucha may contain any of Saccharomyces cerevisiae, Brettanomyces bruxellensis,
Candida stellata, Schizosaccharomyces pombe, Torulaspora delbrueckii, and Zygosaccharomyces bailii, or another
domesticated strain. Alcohol production by the yeast(s) contributes to the production of acetic acid by the bacteria.
Alcohol concentration also plays a role in triggering cellulose production by the bacterial symbionts.
The bacterial component of a kombucha culture usually consists of several species, but will almost always contain
Gluconacetobacter xylinus (formerly Acetobacter xylinum), which ferments the alcohols produced by the yeast(s)
into acetic acid. This increases the acidity while limiting the alcoholic content of kombucha. G. xylinum is
responsible for most or all of the physical structure of a kombucha mother, and has been shown to produce microbial
cellulose.[1] This is likely due to artificial selection by brewers over time, selecting for firmer and more robust
cultures.
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The acidity and mild alcoholic element of kombucha resists contamination by most airborne molds or bacterial
spores. As a result, kombucha is relatively easy to maintain as a culture outside of sterile conditions. The bacteria
and yeasts in kombucha may also produce antimicrobial defense molecules.

Etymology
The mis-transliterated, mis-translated English kombucha (putatively pseudo-Japanese, *酵 母 茶 *kombocha,
"yeast tea") is often confused with the Japanese drink 昆 布 茶 kombucha, literally "kelp tea", from Japanese
kombu 昆 布, "kelp", which is dried and powdered to produce the kelp-based beverage. [2]

In Japanese, the fermented black tea-based drink is known as "kōcha kinoko" 紅 茶 キ ノ コ (lit. "red tea
mushroom"). In Chinese, kombucha is called jiàomǔchá 酵 母 茶 (lit. "yeast tea"), hóngchájùn 红 茶 菌 (lit. "red
tea fungus/mushroom"), hóngchágū 红 茶 菇 ("red tea mushroom"), or cháméijùn 茶 霉 菌 ("tea mold").
Both the actual Japanese and Chinese names incorporate the characters 红 茶/紅 茶 for (zh) hóngchá/(jp) kōcha,
literally, "red tea," as Asian languages denote what is known in the West as "black tea", in contrast to "green tea".

History
The recorded history of kombucha began in Russia during the late 19th century. In Russian, the kombucha culture is
called čajnyj grib чайный гриб (lit. "tea mushroom"), and the drink itself is called grib гриб ("mushroom"), "tea
kvass" чайный квас, or simply kvass, which differs from regular kvass traditionally made from water and stale rye
bread.
Some promotional kombucha sources suggest the history of this tea-based beverage originated in ancient China or
Japan, though no written records support these assumptions (see history of tea in China and history of tea in Japan).
One author reported kombucha, famously known as the "Godly Tsche [i.e., tea]" during the Chinese Qin Dynasty
(221-206 BCE), was "a beverage with magical powers enabling people to live forever".[3]

Components

Kombucha flavoured with rose hips.

Kombucha contains multiple species of yeast and
bacteria along with the organic acids, active enzymes,
amino acids, and polyphenols produced by these
microbes. The precise quantities of a sample can only
be determined by laboratory analysis. Finished
kombucha may contain any of the following
components:
• Acetic acid, which is mildly antibacterial
•• Butyric acid
• B-vitamins[4]

•• Alcohol
•• Gluconic acid
•• Lactic acid
•• Malic acid
•• Oxalic acid
•• Usnic acid
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Normally, kombucha contains less than 0.5% alcohol, which classifies it as a non-alcoholic beverage. Older, more
acidic, kombucha might contain 1.0% or 1.5% alcohol, depending on more anaerobic brewing time and higher
proportions of sugar and yeast.

Health claims
Kombucha producers often claim 'kombucha detoxifies the body and energizes the mind', although there is little
published research on its health benefits. Proponents claim it aids cancer recovery, increases energy, sharpens
eyesight, aids joint recovery, improves skin elasticity, aids digestion, and improves experience with foods that 'stick'
going down, such as rice or pasta.
A review of the published literature on the safety of kombucha suggests no specific oral toxicity in rats. [5] While no
randomized, case-controlled studies have been published in relation to its effect on humans, its effect on the central
nervous system, liver, metabolic acidosis, and toxicity in general, have been suspected in isolated incidents, [6][7]

though no specific links have been established. Acute conditions, such as lactic acidosis, caused by drinking of
kombucha, are more likely to occur in persons with pre-existing medical conditions. [8] Other reports suggest that
care should be taken when taking medical drugs or hormone replacement therapy while regularly drinking
kombucha.[9] It may also cause allergic reactions,[10] though a Herxheimer reaction, or dying off of pathogenic
bacteria and yeast, may occur when first beginning consumption of kombucha, which may be responsible for
associated symptoms. [11]

Many claims have focused on glucuronic acid, a compound used by the liver for detoxification. The idea that
glucuronic acid is present in kombucha is based on the observation that glucuronic acid conjugates (glucuronic acid
waste chemicals) are increased in the urine after consumption. Early chemical analysis of kombucha brew suggested
glucuronic acid was the key component, and researchers hypothesized the extra glucuronic acid would assist the liver
by supplying more of the substance during detoxification. These analyses were done using gas chromatography to
identify the different chemical constituents, but this method relies on having proper chemical standards to match to
the unknown chemicals.
However, a more recent and thorough analysis of a variety of commercial and homebrew versions of kombucha
found no evidence of glucuronic acid at all. Instead, the active component is most likely glucaric acid. This
compound, also known as D-glucaro-1,4-lactone, helps eliminate the glucuronic acid conjugates produced by the
liver. When these conjugates are excreted, normal gut bacteria can break them up using a bacterial form of
beta-glucuronidase. Glucaric acid is an inhibitor of this bacterial enzyme, so the waste stored in the glucuronic acid
conjugates is properly eliminated the first time, rather than being reabsorbed and detoxified over and over. Thus,
glucaric acid probably makes the liver more efficient.[12]

Glucaric acid is commonly found in fruits and vegetables, and is being explored independently as a cancer
preventive agent.[13] The bacterial beta-glucuronidase enzyme can interfere with proper disposal of a
chemotherapeutic agent, and antibiotics against gut bacteria can prevent toxicity of some chemotherapy drugs,[14]

supporting the idea that glucaric acid is an active component of kombucha.
Reports of adverse reactions may be related to unsanitary fermentation conditions, leaching of compounds from the
fermentation vessels,[15] or "sickly" kombucha cultures that cannot acidify the brew. Cleanliness is important during
preparation, and in most cases, the acidity of the fermented drink prevents growth of unwanted contaminants.
Other health claims may be due to the simple acidity of the drink, possibly influencing the production of stomach
acids or modifying the communities of microorganisms in the gastrointestinal tract.[16]

Several firms market kombucha capsules and tea bags purportedly containing some form of dried kombucha. No
evidence supports any health benefits to such products. Kombucha extract, another suspect product, is also being
marketed. Most such extracts are no more than small amounts of kombucha tea that has turned vinegary.
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Some firms market their kombucha mushroom cultures based on their size, charging more for larger mushroom
cultures. The size of a mushroom culture does not really matter, smaller mushroom cultures will ferment a new batch
of prepared tea just as well as larger mushroom cultures.

Safety and contamination

Mold contamination on the culture surface.

As with all foods, care must be taken during
preparation and storage to prevent contamination.
Keeping the kombucha brew safe and
contamination-free is a concern to many home
brewers. Key components of food safety when
brewing kombucha include clean environment,
proper temperature, and low pH. If a culture
becomes contaminated, it will most likely be
identifiable as common mold which is often
green, blue, or black in color. Often novice
brewers will mistake the brownish root filaments
on the underside of the culture as a mold
contamination when it is seen through the surface
of a thinly formed culture. If mold does grow on
the surface of the kombucha culture, or

"mushroom," it is best to throw out both culture and tea and start again with a fresh kombucha culture.

Mold tends to grow especially when the kombucha mushroom is lifted out of the liquid by its own gasses. Keeping it
covered with liquid in the later stages, i.e. when the new kombucha mushroom starts growing, can successfully
prevent mold from growing.
The low rate of contamination by the home brewer might be explained by protective mechanisms, such as formation
of organic acids and antibiotic substances. Thus, subjects with a healthy metabolism need not be advised against
cultivating kombucha tea cultures. However, those suffering from immunosuppression should preferably consume
controlled commercial kombucha beverages.[17]

In every step of the preparation process, it is important that hands and utensils (or anything that is going to come into
contact with the culture) be well cleaned to prevent contamination of the kombucha. Also, kombucha becomes very
acidic (approximately pH 3.0 when finished), so it can leach unwanted and potentially toxic materials from the non
food grade containers in which it is fermenting.[15] Food-grade glass is very safe. Other acceptable containers may
also include lead free china, raw wooden bowls, glazed earthenware (lead free - there are kits that can test ceramics),
and stainless steel.[18] Keeping cultures covered and in a clean environment also reduces the risk of introducing
contaminants and insects.
Maintaining a correct pH is an important factor in a home-brew. Acidic conditions are favorable for the growth of
the kombucha culture, and inhibit the growth of molds and bacteria. The pH of the kombucha batch should be
between 2.5 and 4.6. A pH of less than 2.5 makes the drink too acidic for normal human consumption, while a pH
greater than 4.6 increases the risk of contamination.[19] Use of fresh "starter tea" and/or distilled vinegar can be used
to control pH. Some brewers test the pH at the beginning and the end of the brewing cycle to ensure that the correct
pH is achieved and that the brewing cycle is complete.
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Brew
Kombucha is typically produced by placing a culture in a sweetened tea, as sugars assist fermentation. Black tea is a
popular choice but green tea or white tea may also be used. Blending of tea may produce more balanced flavors and
benefits from the different types of teas. Herbal teas or those treated with oils may harm the Kombucha culture over
time. [20]

The standard Kombucha recipe calls for 1 cup of sugar per gallon of water/tea, though some variation in the ratio is
tolerated by the culture. Kombucha may be fermented with many different sugar sources including refined white
sugar, evaporated cane juice, brown sugar, glucose/fructose syrups, molasses and honey (pasteurized only).
Kombucha should never be fermented with raw honey, stevia, xylitol, lactose, or any artificial sweetener. [21]

The container is often covered with a closed weave cloth to prevent contamination by dust, mold, and other bacteria,
while allowing gas transfer ("breathing"). A "baby" SCOBY is produced on the liquid/gas interface during each
fermentation. The surface area is the most favorable location for both aerobic bacteria on the top of the new
"pancake" and anaerobic bacteria on the bottom. The surface area also has ideal concentration of oxygen for the
yeast in the matrix to propagate readily.
After a week or two of fermentation, the liquid is tapped. Some liquid is retained for the subsequent batch to keep the
pH low to prevent contamination. This process can be repeated indefinitely. In each batch, the "mother" culture will
produce a "baby", which can be directly handled, separated like two pancakes, and moved to another container. The
yeast in the tapped liquid will continue to survive. A secondary fermentation may be accomplished by removing the
liquid to a closed container (bottle) for about a week to produce more carbonation. Care should be taken as carbon
dioxide build up can cause bottles to explode.
Left entirely alone to ferment with oxygen, the kombucha settles into months of production time (the "baby"
thickening considerably), creating an ever more acidic and vinegar-flavored cider. At any point the kombucha can be
tapped or have tea added. Liquid from the previous batch will preserve some of the culture.
Some tea makers offer a dried version of kombucha, mixed with the tea leaves, that dissolves in hot water; however,
this is a more rare type.

Artificial leather
The kombucha SCOBY can be used to make an artificial leather, though currently it is very water absorbent.[22]
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Lavender

Lavender

Lavender flowers with bracts exhibiting a good example of the color lavender

Scientific classification

Kingdom: Plantae
Phylum: Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Lamiales
Family: Lamiaceae
Subfamily: Nepetoideae
Tribe: Lavanduleae
Genus: Lavandula

L.
Type species

Lavandula spica
L.

Species

39 species, including some hybrids, see text.

The lavenders (Lavandula) are a genus of 39 species of flowering plants in the mint family, Lamiaceae. An Old
World genus, distributed from Macaronesia (Cape Verde and Canary Islands and Madeira) across Africa, the
Mediterranean, South-West Asia, Arabia, Western Iran and South-East India. It is thought the genus originated in
Asia but it is most diversified in its western distribution.
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Botany

Description
The genus includes annuals, herbaceous plants, subshrubs, and small shrubs. The color of some lavender flowers has
come to be called lavender.
The leaves are long and narrow in most species. In other species they are pinnately toothed, or pinnate, sometimes
multiple pinnate and dissected. Flowers are borne in whorls, held on spikes rising above the foliage. Flowers may be
blue, violet or lilac. The calyx is tubular, with five lobes. The corolla is often asymmetric.[1]

Nomenclature and taxonomy

History

Historically L. stoechas, L. pedunculata and L. dentata were described in Roman times (Lis-Balchin 2002). From the
Middle Ages onwards, the European species were considered two separate groups or genera, Stoechas (LL. stoechas,
pedunculata, dentata) and Lavandula (LL. spica, latifolia), until Linnaeus combined them, believing the name
lavandula derived from the Latin 'lavare' to wash, referring to the use of infusions of the plants. He only recognised 5
species in the Species Plantarum (1753), L. multifida and L. dentata (Spain) and L. stoechas and L. spica from
Southern Europe. L. pedunculata was included within L. stoechas.

By 1790 L. pinnata and L. carnosa were recognised. The latter was subsequently transferred to Anisochilus. By 1826
de Lassaras described 12 species in three sections, and by 1848 eighteen species were known.
One of the first modern major classifications was that of Dorothy Chaytor in 1937 at Kew. The six sections she
proposed for 28 species still left many intermediates that could not easily be assigned. Her sections included
Stoechas, Spica, Subnudae, Pterostoechas, Chaetostachys and Dentatae. However all the major cultivated and
commercial forms resided in the Stoechas and Spica sections. There were four species within Stoechas (Lavandula
stoechas, L. dentata, L. viridis and L. pedunculata) while Spica had three (L. officinalis (now L. angustifolia), L.
latifolia and L. lanata). She believed that the garden varieties were hybrids between true lavender L. angustifolia and
spike lavender (L. latifolia). [2]

Current classification

Currently Lavandula is considered to have 3 subgenera (Upson and Andrews 2004), Lavandula, Fabricia and
Sabaudia. In addition there are numerous hybrids and cultivars in commercial and horticultural usage. A number of
other species within Lamiaceae are closely related (outgroups) including Ocimum gratissimum, Hyptis pectinata,
Plectranthus barbatus and Tetradenia fruticosa. [3] (they come from Alaska and come in many different shades)
The first major clade corresponds to subgenus Lavendula, and the second Fabricia. The Sabaudia group is less
clearly defined. Within the lavendula clade, the subclades correspond to the existing sections, but place Dentatae
separately from Stoechas, not within it. Within the Fabricia clade, the subclades correspond to Pterostoechas,
Subnudae, and Chaetostachys.
Thus the current classification includes 39 species distributed across 8 sections (the original 6 of Chaytor and the two
new sections of Upson and Andrews), in three subgenera (see Table below). However, since lavender
cross-pollinates easily, there are countless variations that present difficulties in classification.
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Distribution
The native range extends across the Canary Islands and Madeira, North and East Africa, Southern Europe and the
Mediterranean, Arabia and India. Because the cultivated forms are planted in gardens worldwide, they are
occasionally found growing wild as garden escapes, well beyond their natural range. Commonly such adventitious
establishment is apparently harmless at worst, but in some cases Lavandula species have become invasive; for
example, in Australia Lavandula stoechas has become a cause for concern; it occurs widely throughout the continent,
and has been declared a noxious weed in Victoria since 1920.[4] It also is regarded as a weed in parts of Spain.[5]

Growing lavenders
Lavenders flourish best in dry, well-drained, sandy or gravelly soils in full sun.[6] All types need little or no fertilizer
and good air circulation; in areas of high humidity, root rot due to fungus infection can be a problem. Avoid organic
mulches; use pea gravel, decomposed granite, or sand instead, as organics can trap moisture around the plants' bases,
encouraging root rot.[7]

Currently Lavandula is considered to have 3 subgenera (Upson and Andrews 2004), Lavandula, Fabricia and
Sabaudia. In addition there are numerous hybrids and cultivars in commercial and horticultural usage. A number of
other species within Lamiaceae are closely related (outgroups) including Ocimum gratissimum, Hyptis pectinata,
Plectranthus barbatus and Tetradenia fruticosa. [3]

Uses
The most common "true" species in cultivation is the common or English lavender Lavandula angustifolia (formerly
L. officinalis). A wide range of cultivars can be found. Other commonly grown ornamental species are L. stoechas,
(Spanish lavender) L. dentata (French lavender), and L. multifida (Egyptian lavender). Some species such as
Lavandula stoechas are not winter hardy in temperate climates - USDA Zones 8-10). [8]

The lavandins Lavandula × intermedia are a class of hybrids of L. angustifolia and L. latifolia.[9] The lavandins are
widely cultivated for commercial use, since their flowers tend to be bigger than those of English lavender and the
plants tend to be easier to harvest, but lavandin oil is regarded by some to be of a lower quality than that of English
lavender, with a perfume less sweet.[10]

Culinary use

A bee on a lavender flower

Flowers yield abundant nectar from which bees make a high-quality
honey. Monofloral honey is produced primarily around the
Mediterranean, and is marketed worldwide as a premium product.
Flowers can be candied and are sometimes used as cake decorations.
Lavender flavors baked goods and desserts (it pairs especially well
with chocolate), and is also used to make "lavender sugar".[11]

Lavender flowers are occasionally blended with black, green, or herbal
tea, adding a fresh, relaxing scent and flavor.

Though it has many other traditional uses in southern France, lavender
is not used in traditional southern French cooking. It does not appear at
all in the best-known compendium of Provençal cooking, J.-B.
Reboul's Cuisinière Provençale [12] In the 1970s, a herb blend called herbes de Provence usually including lavender
was invented by spice wholesalers,[13] and lavender has more recently become popular in cookery.

Lavender lends a floral and slightly sweet flavor to most dishes, and is sometimes paired with sheep's-milk and 
goat's-milk cheeses. For most cooking applications the dried buds (also referred to as flowers) are used, though some
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chefs experiment with the leaves as well. Only the buds contain the essential oil of lavender, from which the scent
and flavor of lavender are best derived.
In the United States, both lavender syrup and dried lavender buds are used to make lavender scones and
marshmallows.

Medical uses
Lavender is used extensively with herbs and aromatherapy. English lavender (Lavandula angustifolia) yields an
essential oil with sweet overtones, and can be used in balms, salves, perfumes, cosmetics, and topical applications.
Lavandin, Lavandula × intermedia (also known as Dutch lavender), yields a similar essential oil, but with higher
levels of terpenes including camphor, which add a sharper overtone to the fragrance. Mexican lavender, Lavandula
stoechas, is not used medicinally, but mainly for landscaping.
Essential oil of lavender has antiseptic and anti-inflammatory properties. It was used in hospitals during World War I
to disinfect floors and walls. These extracts are also used as fragrances for bath products.
According to folk wisdom, lavender has many uses. Infusions of lavender are believed to soothe insect bites, burns,
and headaches. Bunches of lavender repel insects. In pillows, lavender seeds and flowers aid sleep and relaxation.
An infusion of flowerheads added to a cup of boiling water soothes and relaxes at bedtime. Lavender oil (or extract
of Lavender) heals acne when used diluted 1:10 with water, rosewater, or witch hazel; it also treats skin burns and
inflammatory conditions.
A recent clinical study investigated anxiolytic effects and influence on sleep quality. Lavender oil with a high
percentage of linalool and linalyl acetate, in the form of capsules, was generally well tolerated. It showed meaningful
efficacy in alleviating anxiety and related sleep disturbances.[14]

Health precautions
These remedies should be used with caution since lavender oil can also be a powerful allergen.
Avoid ingesting lavender during pregnancy and breastfeeding.[15]

In vitro, lavender oil is cytotoxic. It increases photosensitivity as well. Lavender oil is cytotoxic to human skin cells
in vitro (endothelial cells and fibroblasts) at a concentration of 0.25%. Linalool, a component of lavender oil, may be
its active component.[16] Aqueous extracts reduced mitotic index, but induced chromosomal aberrations and mitotic
aberrations in comparison with control, significantly. Aqueous extracts induced breaks, stickiness, pole deviations
and micronuclei. These effects were related to extract concentrations.[17]

However, according to a 2005 study "although it was recently reported that lavender oil, and its major constituent
linalyl acetate, are toxic to human skin cells in vitro, contact dermatitis to lavender oil appears to occur at only a very
low frequency. The relevance of this in vitro toxicity to dermatological application of Lavandula oils remains
unclear."[18]

In terms of phototoxicity, a 2007 investigative report from European researchers stated that, "Lavender oil and
sandalwood oil did not induce photohaemolysis in our test system. However, a few reports on photosensitivity
reactions due to these substances have been published, e.g. one patient with persistent light reaction and a positive
photo-patch test to sandalwood oil."[19]
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Controversy over possible endocrine-disrupting activity

In 2007, a study was published in the New England Journal of Medicine which indicated that studies in human cell
lines indicated that both lavender oil and tea tree oil had estrogenic and antiandrogenic activities. They concluded
that repeated topical exposure to lavender and tea tree oils probably caused prepubertal gynaecomastia in some
boys.[20] The Aromatherapy Trade Council of the UK has issued a rebuttal.[21]

The Australian Tea Tree Association, a group that promotes the interests of Australian tea tree oil producers,
exporters, and manufacturers issued a letter that questioned the study and called on the New England Journal of
Medicine for a retraction (ATTIA).[22]

The New England Journal of Medicine has so far not replied and has not retracted the study.

Other uses

Lavender products for sale at the San Francisco Farmers
Market.

Flower spikes are used for dried flower arrangements. The
fragrant, pale purple flowers and flower buds are used in
potpourris. Lavender is also used extensively as herbal filler
inside sachets used to freshen linens. Dried and sealed in
pouches, lavender flowers are placed among stored items of
clothing to give a fresh fragrance and to deter moths. Dried
lavender flowers have become recently popular for wedding
confetti. Lavender is also popular in scented waters and
sachets.

History

The ancient Greeks called the lavender herb nardus, after the
Syrian city of Naarda. It was also commonly called nard.[23]

Lavender was one of the holy herbs used in the biblical Temple to prepare the holy essence, and nard is mentioned
in the Song of Solomon (4,14)

 nard and saffron,[24]

 calamus and cinnamon, 

 with every kind of incense tree, 

 with myrrh and aloes,

 and all the finest spices.[25]

During Roman times, flowers were sold for 100 denarii per pound, which was about the same as a month's wages for
a farm laborer, or fifty haircuts from the local barber. Lavender was commonly used in Roman baths to scent the
water, and it was thought to restore the skin. Its late Latin name was lavandārius, from lavanda (things to be
washed), from the verb lavāre (to wash).[26] When the Roman Empire conquered southern Britain, the Romans
introduced lavender. The Greeks discovered early on that lavender if crushed and treated correctly would release a
relaxing fume when burned.
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Taxonomic table
I. Subgenus Lavandula Upson & S. Andrews subgen. nov.

i. Section Lavandula (3 species)
• Lavandula angustifolia Mill. – Common or true lavender, English lavender

subsppp. angustifolia, pyrenaica
• Lavandula latifolia Medik – Portuguese or Spike lavender
• Lavandula lanata Boiss.

Hybrids
• Lavandula × chaytorae Upson & S. Andrews nothosp. nov. (L. angustifolia subsp. angustifolia x L. lanata )
• Lavandula × intermedia Emeric ex Loisel. (L. angustifolia subsp. angustifolia X L. latifolia ) – Dutch lavender

ii. Section Dentatae Suarez-Cerv. & Seoane-Camba (1 species)
• Lavandula dentata L. – French lavender

var. dentata (rosea, albiflora), candicans (persicina) [Batt.]

iii. Section Stoechas Ging. (3 species)
• Lavandula stoechas L. – Spanish lavender
• Lavandula pedunculata Mill.(Cav.)

• Lavandula viridis L'Her.

Intersectional hybrids (Dentatae and Lavendula)
• Lavandula × heterophylla Viv. (L. dentata x L. latifolia )
•• Lavandula × allardii
• Lavandula × ginginsii Upson & S. Andrews nothosp. nov. (L. dentata X L. lanata )

II. Subgenus Fabricia (Adams.) Upson & S. Andrews, comb.nov.

iv. Section Pterostoechas Ging. (16 species)
• Lavandula multifida L. – Fernleaf lavender, Egyptian lavender
• Lavandula canariensis Mill.

• Lavandula minutolii Bolle

• Lavandula bramwellii Upson & S. Andrews

• Lavandula pinnata L. – Fernleaf lavender
• Lavandula buchii Webb & Berthel.

• Lavandula rotundifolia Benth.

• Lavandula maroccana Murb.

• Lavandula tenuisecta Coss. ex Ball

• Lavandula rejdalii Upson & Jury

• Lavandula mairei Humbert

• Lavandula coronopifoliaPoir.

• Lavandula saharica Upson & Jury

• Lavandula antineae Maire

• Lavandula pubescens Decne.

• Lavandula citriodora A.G. Mill.

Hybrids
• Lavandula X christiana Gattef. & Maire (L. pinnata x L. canariensis)

v. Section Subnudae Chaytor (10 species)
• Lavandula subnuda Benth.
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• Lavandula macra Baker

• Lavandula dhofarensis A.G. Mill.

• Lavandula samhanensis Upson & S. Andrews sp. nov.

• Lavandula setifera T. Anderson

• Lavandula qishnensis Upson & S. Andrews sp. nov.

• Lavandula nimmoi Benth.

• Lavandula galgalloensis A.G. Mill.

• Lavandula aristibracteata A.G. Mill.

• Lavandula somaliensis Chaytor

vi. Section Chaetostachys Benth. (2 species)
• Lavandula bipinnata (Roth) Kuntze

• Lavandula gibsonii J. Graham

vii. Section Hasikenses Upson & S. Andrews, sect. nov. (2 species)
• Lavandula hasikensis A.G. Mill.

• Lavandula sublepidota Rech. f.

III. Subgenus Sabaudia (Buscal. & Muschl.) Upson & S. Andrews, comb. et stat. nov.

viii. Section Sabaudia (Buscal. & Muschl.) Upson & S. Andrews, comb. et stat. nov. (2 species)
• Lavandula atriplicifolia Benth.

• Lavandula erythraeae (Chiov.) Cufod.

Gallery

Lavender flower

Flower of
cultivated
lavender;

Lavandula
stoechas or

Spanish
lavender.

Hardy and disease resistant;
Lavandula Intermedia or Silver

Edge lavender.
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[25] The assumption of the history of Lavender, originating from Naarda, along with the facts about the price in Roman time, are quoted widely
throuout the web (over 350 entries in a google search) calling the city Naarda, Nerdus or Nardus. The Bible has many mentions of a fragrant
plant called "Nard" and an ancient Jewish Mishna recited daily in Jewish prayers, refers to "Shibolet Nard" (Hebrew for "Nard Spike") as one
of the herbs used for making the holy essence at the biblical Temple. Dr. Fernie is the first known to link "Nard" with the city of Nerdus -
Naarda, one of the major cities of Jewish study and origin of the Talmud, during the years 150-1100 a.d. Since Naarda or Nehar-D'Ah - river
of Ah - was on a canal between the Euphrates and Tigris rivers, it could never have been a Syrian city, but rather in present day Iraq,
somewhere in the Baghdad area. Dr Fernie refers widely to Jewish studies, probably quoted from a former botanist Robert Turner.

[26] "Lavender". Oxford English Dictionary (second ed.). 1989

Sources
•• Chaytor D A. A taxonomic study of the genus Lavandula. 1937
• Lis-Balchin M (ed.). Lavender: The genus Lavandula. Taylor and Francis 2002 (http:/ / books. google. ca/

books?id=8gmsF-FQWuUC)
• Upson T, Andrews S. The Genus Lavandula. Royal Botanic Gardens, Kew 2004 (http:/ / books. google. ca/

books?id=xvgq-6VAX8kC)
• United States Department of Agriculture GRIN: Lavandula (http:/ / www. ars-grin. gov/ cgi-bin/ npgs/ html/

genus. pl?6567)
• Joan Head: The Lavenders (http:/ / www. users. greenbee. net/ ~maandjahead/ index. html)
• Everything Lavender (http:/ / everything-lavender. com/ index. html)

External links
• Medicinal use (http:/ / www. umm. edu/ altmed/ ConsHerbs/ Lavenderch. html) from University of Maryland

Medical Center

Legume

Varieties of soybean seeds, a popular
legume

A legume () in botanical writing is a plant in the family Fabaceae (or
Leguminosae), or a fruit of these specific plants. A legume fruit is a simple dry
fruit that develops from a simple carpel and usually dehisces (opens along a
seam) on two sides. A common name for this type of fruit is a pod, although the
term "pod" is also applied to a few other fruit types, such as vanilla and radish.
Well-known legumes include alfalfa, clover, peas, beans, lentils, lupins,
mesquite, carob, soy, and peanuts. Locust trees (Gleditsia or Robinia), wisteria,
and the Kentucky coffeetree (Gymnocladus dioicus) are also legumes.[1]
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History

Pea pods

The term legume is derived from the Latin word legumen (with the same
meaning as the English term), which is in turn believed to come from the verb
legere which means "to gather." English borrowed the term from the French
"légume," which, however, has a wider meaning in the modern language and
refers to any kind of vegetable; the English word legume being translated in
French by the word légumineuse.

The history of legumes is tied in closely with that of human civilization,
appearing early in Asia, the Americas (the common Phaseolus bean in several
varieties), and Europe (broad beans), where they became a staple, essential for
supplementing protein where meat was less available.

Fixation of nitrogen in the soil

Legume plants are notable for their ability to fix atmospheric nitrogen, thanks to a symbiotic relationship with
bacteria (rhizobia) found in root nodules of these plants. The ability to form this mutualism reduces fertilizer costs
for farmers and gardeners who grow legumes, and allows legumes to be used in a crop rotation to replenish soil that
has been depleted of nitrogen. The nitrogen fixation ability of legumes is enhanced by the availability of calcium in
the soil and reduced by the presence of ample nitrogen.

Legume seed and foliage have a comparatively higher protein content than non-legume material, probably due to the
additional nitrogen that legumes receive through nitrogen-fixation symbiosis. The high protein content makes them
desirable crops in agriculture.

Uses by humans

Freshly dug peanuts (Arachis hypogaea), indehiscent
legume fruits

Farmed legumes can belong to many agricultural classes,
including forage, grain, blooms, pharmaceutical/industrial,
fallow/green manure, and timber species. Most commercially
farmed species fill two or more roles simultaneously, depending
upon their degree of maturity when harvested.

Forage legumes are of two broad types. Some, like alfalfa, clover,
vetch (Vicia), stylo (Stylosanthes), or Arachis, are sown in pasture
and grazed by livestock. Other forage legumes such as Leucaena
or Albizia are woody shrub or tree species that are either broken
down by livestock or regularly cut by humans to provide livestock
feed.

Grain legumes are cultivated for their seeds, and are also called
pulses. The seeds are used for human and animal consumption or for the production of oils for industrial uses. Grain
legumes include beans, lentils, lupins, peas, and peanuts.[2]

Legume species grown for their flowers include lupins, which are farmed commercially for their blooms as well as
being popular in gardens worldwide. Industrially farmed legumes include
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White clover, a forage crop

Indigofera and Acacia species, which are cultivated for dye and
natural gum production, respectively. Fallow/green manure
legume species are cultivated to be tilled back into the soil in order
to exploit the high levels of captured atmospheric nitrogen found
in the roots of most legumes. Numerous legumes farmed for this
purpose include Leucaena, Cyamopsis, and Sesbania species.
Various legume species are farmed for timber production
worldwide, including numerous Acacia species and
Castanospermum australe.

Nutritional facts
Legumes contain relatively low quantities of the essential amino acid methionine - however, this should not be a
problem if an adequate amount of protein is consumed.
According to the protein combining theory, legumes should be combined with another protein source such as a grain
in the same meal, to balance out the amino acid levels. Protein combining has lost favor as as theory (with even its
original proponent, Frances Moore Lappé, rejecting the need for protein combining in 1981[3]) - a variety of protein
sources is considered healthy, but these do not have to be consumed at the same meal. In any case, vegetarian
cultures often serve legumes along with grains, which are low in the essential amino acid lysine, creating a more
complete protein than either the beans or the grains on their own.
Common examples of such combinations are dal with rice by Indians, and beans with corn tortillas, tofu with rice,
and peanut butter with wheat bread.[4]
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[2] The gene bank and breeding of grain legumes (lupine, vetch, soya, and beah) , B.S. Kurlovich and S.I. Repyev (eds.), St. Petersburg:N.I.

Vavilov Institute of Plant Industry, 1995, 438p. - (Theoretical basis of plant breeding. V.111)
[3][3] Diet for a Small Planet (ISBN 0-345-32120-0), 1981, p. 162; emphasis in original
[4] Vogel, Steven. Prime Mover – A Natural History of Muscle. W. W. Norton & Company, Inc., USA (2003), p. 301. ISBN 039332463X; ISBN
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ei=4y9HTYlvgoKUB9i5oBk& sa=X& oi=book_result& ct=result& resnum=4& ved=0CC8Q6AEwAw#v=onepage& q=legume& f=false)

External links
• AEP (http:/ / www. grainlegumes. com) - European association for grain legume research
• Lupins (http:/ / lupins-bk. blogspot. com/ ) - Geography, classification, genetic resources and breeding
• ILDIS (http:/ / www. ildis. org/ ) - International Legume Database & Information Service
• Bioversity International (http:/ / www. bioversityinternational. org/ Publications/ pgrnewsletter/ article.

asp?id_article=6& id_issue=124) The significance of Vavilov’s scientific expeditions and ideas for development
and use of legume genetic resources

• Legume Futures (http:/ / www. legumefutures. eu) A major research initiative to develop novel uses for legumes
in environmentally and economically sustainable cropping.
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Lemon

Lemon

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Sapindales
Family: Rutaceae
Genus: Citrus

Species: C. × limon

Binomial name

Citrus × limon
(L.) Burm.f.

The lemon is both a small evergreen tree (Citrus × limon, often given as C. limon) native to Asia, and the tree's
ellipsoidal yellow fruit. The fruit is used for culinary and non-culinary purposes throughout the world – primarily for
its juice, though the pulp and rind (zest) are also used, mainly in cooking and baking. Lemon juice is about 5% to 6%
(approximately 0.3 M) citric acid, which gives lemons a sour taste, and a pH of 2–3. Many lemon flavored drinks
and foods are available, including lemonade and sherbet lemons, as well as lemon and seasoning salt as a snack. The
distinctive sour taste of lemon juice makes it a key ingredient in many dishes across the world.
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History
The exact origin of the lemon has remained a mystery, though it is widely presumed that lemons first grew in
Southern India, northern Burma, and China.[1][2] In South and South East Asia, it was known for its antiseptic
properties and it was used as an antidote for various poisons. Lemons entered Europe (near southern Italy) no later
than the 1st century CE, during the time of Ancient Rome. However, they were not widely cultivated. It was later
introduced to Persia and then to Iraq and Egypt around CE 700. The lemon was first recorded in literature in a 10th
century Arabic treatise on farming, and was also used as an ornamental plant in early Islamic gardens.[1][2] It was
distributed widely throughout the Arab world and the Mediterranean region between 1000 and 1150.
In India, Lemon is used in day to day life for various purposes. It is used in all Indian traditional medicines mainly in
Siddha Medicine and Ayurveda. It is one of the main ingredients in many of the Indian cuisines. Either lemon pickle
or mango pickle is part of everyday lunch meal in Southern India. In Hindu Pooja, lemon takes a very important
place.
The first substantial cultivation of lemons in Europe began in Genoa in the middle of the 15th century.[2] It was later
introduced to the Americas in 1493 when Christopher Columbus brought lemon seeds to Hispaniola along his
voyages. Spanish conquest throughout the New World helped spread lemon seeds. It was mainly used as ornament
and medicine.[2] In the 18th and 19th centuries, when lemons were first used widely in cooking and flavoring, they
were increasingly planted in Florida and California.[3]

In 1747, James Lind's experiments on seamen suffering from scurvy involved adding vitamin C to their diets with
lemon juice.[4]

The etymological path of the word lemon suggests a Middle Eastern origin. One of the earliest occurrences of
"lemon" appears in a Middle English customs document of 1420–1421, which draws from the Old French limon,
thence the Italian limone, from the Arabic laymūn or līmūn ليمون, and from the Persian līmūn لیمو (a generic term for
the fruit of this kind) which is congnative with Sanskrit निम्ब (nimbū, “lime”).[5]

It has been suggested that lemons, limes and sour orange are mutations of the citron. A recent study of the genetic
origin of the lemon, however, reports that it is a hybrid between sour orange and citron.[6]

Growing lemons
Lemons, in common with other sweeter, slow growing varieties of citrus, often benefit from being grafted to more
vigorous rootstocks.

Differences between orange and lemon
Various citruses do not fit the popular or botanical definition of oranges or lemons. For instance the kratta citrus of
India has an orange leaf, an orange exterior, an orange pulp, yet its fruit is prominently mammillate (covered with
rounded protuberances), and its flower is tinged purple. The acidless citrus, the mitha-nimboo, has a lemon-yellow
exterior, a white pulp, and it is mammillate. Its leaves are like a lemon's, but its flowers are pure white. The jkamblri
proper has orange-like leaves, the flowers are slightly tinged with purple, the pulp, varies from white to pale yellow,
or orange, and the fruit is mammillate, and of two kinds externally, either of an orange colour, or of a lemon-yellow,
and possibly also of a fawn colour.[7]
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Varieties
•• Bush lemon tree

This naturalised lemon grows wild in subtropical Australia. It is very hardy, and has a thick skin with a true
lemon flavor; the zest is good for cooking. It grows to about 4m in a sunny position.

• Eureka[8]

Because it grows year-round and abundantly, this is the common supermarket lemon.[9]

• Femminello St. Teresa, or Sorrento [10]: Native to Italy, this fruit's zest is high in lemon oils. It is the variety
traditionally used in the making of limoncello.

• Jhambiri C. jhambiri (Tan) The Rough lemon has a lemon yellow exterior and a very sour pulp. It is widely used
as a rootstock in S. Asia [11]

• Lisbon[12]

A good quality bitter lemon with high juice and acid levels, the fruits of Lisbon are very similar to Eureka. The
vigorous and productive trees are very thorny, particularly when young.

• Meyer[13]

This is a cross between a lemon and possibly an orange or a mandarin, and was named for Frank N. Meyer,
who first discovered it in 1908. Thin-skinned and slightly less acidic than the Lisbon and Eureka lemons,
Meyer lemons require more care when shipping and are not widely grown on a commercial basis. Meyer
lemons have a much thinner rind, and often mature to a yellow-orange color. Meyer lemons are slightly more
frost-tolerant than other lemons.

• Ponderosa[14]

The tree is more cold-sensitive than true lemons; the fruit are thick-skinned and very large. Likely a
citron-lemon hybrid.

• Variegated Pink[15]

A varietal of the eureka or lisbon cultivars with variegated patterns in the foliage and the rinds of immature
green fruit. Upon maturing to yellow, the variegated pattern recedes in the fruit rind. The flesh and juice are
pink or pinkish-orange instead of yellow.

•• Verna

A Spanish variety of unknown origin[16]

• Villafranca[17]

•• Yen Ben

An Australasian cultivar[18]

• Yuzu[19]

Originated in China and later introduced to Japan and Korea, yuzu have a flavor akin to a mixture of meyer
lemon and white grapefruit. Yuzu is likely a wild hybrid between an ichang papeda and a sour mandarin, and
is a close relative of sudachi and kaffir limes. Yuzu rival citranges and kumquats as the most cold-tolerant
citrus.
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Nutritional value
The average lemon contains approximately 3 tablespoons (50 mL) of juice. Allowing lemons to come to room
temperature before squeezing (or heating briefly in a microwave) makes the juice easier to extract. Lemons left
unrefrigerated for long periods of time are susceptible to mold.

Lemon, raw, without peel

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  121 kJ (unknown operator: u'strong' kcal)

Carbohydrates 9.32 g

- Sugars 2.50 g

- Dietary fiber 2.8 g

Fat 0.30 g

Protein 1.10 g

Thiamine (vit. B1) 0.040 mg (3%)

Riboflavin (vit. B2) 0.020 mg (2%)

Niacin (vit. B3) 0.100 mg (1%)

Pantothenic acid (B5) 0.190 mg (4%)

Vitamin B6 0.080 mg (6%)

Folate (vit. B9) 11 μg (3%)

Vitamin C 53.0 mg (64%)

Calcium 26 mg (3%)

Iron 0.60 mg (5%)

Magnesium 8 mg (2%)

Phosphorus 16 mg (2%)

Potassium 138 mg (3%)

Zinc 0.06 mg (1%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Culinary uses
Lemon juice, rind, and zest are used in a wide variety of culinary applications:
• Lemon juice is used to make lemonade, soft drinks, cocktails, and marinades for both fish, where its acid

neutralizes amines in fish by converting them into non-volatile ammonium salts, and meat, where the acid
partially hydrolyzes tough collagen fibers, tenderizing the meat, but the low pH denatures the proteins, causing
them to dry out when cooked.

Lemon juice is also used as a short-term preservative on certain foods that tend to oxidize and turn brown after being
sliced, such as apples, bananas and avocados, where its acid denatures the enzymes that cause browning and
degradation. Lemon juice and rind are used to make marmalade and lemon liqueur.
• Lemon slices and lemon rind are used a garnish for both food and drinks.
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• Lemon zest, the grated outer rind of the fruit, is used to add flavor to baked goods, puddings, rice and other
dishes.

• Pickled lemons are a Moroccan delicacy.
Lemon leaves can be used to make a tea or preparing cooked meats and seafoods. For better taste older, dark-green
leaves are suggested. The lemon tea also can serve a medicinal purpose. Lemon leaves are considered to be helpful
as an anti-inflammatory agent and aid to digestion or in reducing fevers and cramps. The lemon leaf tea also acts as a
cough medicine.

Non culinary uses
Aromatherapy, first aid and medicine

• In one of the most comprehensive scientific investigations done yet, researchers at The Ohio State University
revealed lemon oil aroma used in aromatherapy does not influence the human immune system, but may enhance
mood.[20]

• The low pH of juice makes it antibacterial.
Commercial use

• Lemons were the primary commercial source of citric acid prior to the development of fermentation-based
processes.

•• A halved lemon is used as a finger moistener for those counting large amounts of bills, such as tellers and
cashiers.

Household use

• The peel oil is used as a wood cleaner and polish, where the solvent property of d-limonene is employed to
dissolve old wax, fingerprints, and grime.

•• A halved lemon dipped in salt or baking powder can be used to brighten copper cookware. The acid dissolves the
tarnish and the abrasives assist the cleaning.

• As a sanitary kitchen deodorizer the juice can deodorize, remove grease, bleach stains, and disinfect; when mixed
with baking soda, it can remove stains from plastic food storage containers.[21]

Insecticide

• The d-limonene in lemon oil is used as a nontoxic insecticide treatment. See orange oil.
Science education

• A popular science experiment in schools involves attaching electrodes to a lemon and using it as a battery to
produce electricity. Although very low power, several lemon batteries can power a small digital watch.[22] These
experiments also work with other fruits and vegetables.

• Lemon juice is sometimes used as an acid in educational science experiments.

Lemon alternatives
Many plants are noted to taste or smell similar to lemons.
• Certain cultivars of basil
• Cymbopogon (lemon grass)
• Lemon balm, a mint-like herbaceous perennial in the Lamiaceae family
• Two varieties of scented geranium: Pelargonium crispum (lemon geranium) and Pelargonium x melissinum

'Lemon Balm'
•• Lemongrass
• Lemon myrtle, recently, this Australian bush food has become a popular alternative to lemons.[23] The crushed 

and dried leaves and edible essential oils have a strong, sweet lemon taste, but contain no citric acid. Lemon
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myrtle is popular in foods that curdle with lemon juice, such as cheesecake and ice cream.
•• Lemon thyme
•• Lemon verbena
• Limes, another common sour citrus fruit, used similarly to lemons
• Certain cultivars of mint
• Magnolia grandiflora tree flowers

Production
India tops the production list with about 16% of the world's overall lemon and lime output, followed by Mexico
(~14.5%), Argentina (~10%), Brazil (~8%) and Spain (~7%).

Top Ten Lemons and Limes Producers – 2007

Country Production (Tonnes)

  India 2,060,000F

  Mexico 1,880,000F

  Argentina 1,260,000F

  Brazil 1,060,000F

  Spain 880,000F

  People's Republic of China 745,100F

  United States 722,000

  Turkey 706,652

  Iran 615,000F

  Italy 546,584

World 13,032,388F

No symbol = official figure, F = FAO estimate, A = Aggregate (may include official, semi-official or estimates);
Source: Food And Agricultural Organization of United Nations: Economic And Social Department: The Statistical Division [13]
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Lentils

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Fabales
Family: Fabaceae
Subfamily: Faboideae
Tribe: Vicieae
Genus: Lens
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Species: L. culinaris

Binomial name

Lens culinaris
Medikus

The lentil (Lens culinaris) (International Feed Number, 5-02-506) is an edible pulse. It is a bushy annual plant of the
legume family, grown for its lens-shaped seeds. It is about 40 centimetres (unknown operator: u'strong' in) tall
and the seeds grow in pods, usually with two seeds in each.

Background

Lentil plants in the field before flowering

The plant likely originated in India and Pakistan,[1] and lentils have
been part of the human diet since the aceramic (pottery nonproducing)
Neolithic times, being one of the first crops domesticated in the Near
East. Archeological evidence shows they were eaten 13,000 to 9,500
years ago.[2]

Lentil colors range from yellow to red-orange to green, brown and
black.[2] Lentils also vary in size (e.g. Masoor lentils, shown in photos
here), and are sold in many forms, with or without the skins, whole or
split.

Other pulses are sometimes called lentils, but are actually beans or
peas, e.g. "black lentils" (urad beans).
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Types

Illustration of the lentil plant, 1885

Red and brown comparison

•• Brown/Spanish pardina
• French green/puy lentils (dark speckled blue-green)
•• Green
• Black/beluga (not actually true lentils; see urad

bean)
•• Yellow/tan lentils (red inside)

•• Red Chief (decorticated yellow lentils)
•• Eston Green (Small green)
•• Richlea (medium green)
•• Laird (large green)
•• Petite Golden (decorticated lentils)
•• Masoor (brown-skinned lentils which are orange

inside)
•• Petite crimson/red (decorticated masoor lentils)

• Macachiados (big Mexican yellow lentils)
The seeds require a cooking time of 10 to 40 minutes,
depending on the variety–shorter for small varieties
with the husk removed, such as the common red
lentil–and have a distinctive, earthy flavor. Lentils are
used throughout South Asia, the Mediterranean regions
and West Asia. They are frequently combined with
rice, which has a similar cooking time. A lentil and rice
dish is referred to in western Asia as mujaddara or
mejadra. Rice and lentils are also cooked together in
khichdi, a popular dish in the Indian subcontinent
(India and Pakistan); a similar dish, kushari, made in
Egypt, is considered one of two national dishes. Lentils
are used to prepare an inexpensive and nutritious soup
all over Europe and North and South America,
sometimes combined with some form of chicken or
pork.

Dried lentils can also be sprouted by soaking in water
for one day and keeping moist for several days, which
changes their nutrition profile.

Lentils with husk remain whole with moderate
cooking; lentils without husk tend to disintegrate into a thick purée, which leads to quite different dishes.[3]
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Nutritional value and health benefits

Lentils, raw (dry weight)

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1477 kJ (unknown operator: u'strong' kcal)

Carbohydrates 60 g

- Sugars 2 g

- Dietary fiber 31 g

Fat 1 g

Protein 26 g

Water 10.4 g

Thiamine (vit. B1) 0.87 mg (76%)

Folate (vit. B9) 479 μg (120%)

Calcium 56 mg (6%)

Iron 7.54 mg (58%)

Magnesium 122 mg (34%)

Phosphorus 451 mg (64%)

Potassium 955 mg (20%)

Sodium 6 mg (0%)

Zinc 4.78 mg (50%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

With about 30% of their calories from protein, lentils have the third-highest level of protein, by weight, of any
legume or nut, after soybeans and hemp.[4] Proteins include the essential amino acids isoleucine and lysine, and
lentils are an essential source of inexpensive protein in many parts of the world, especially in West Asia and the
Indian subcontinent, which have large vegetarian populations.[5] Lentils are deficient in two essential amino acids,
methionine and cysteine.[6] However, sprouted lentils contain sufficient levels of all essential amino acids, including
methionine and cysteine.[7]

Lentils also contain dietary fiber, folate, vitamin B1, and minerals. Red (or pink) lentils contain a lower concentration
of fiber than green lentils (11% rather than 31%).[8] Health magazine has selected lentils as one of the five healthiest
foods.[9] Lentils are often mixed with grains, such as rice, which results in a complete protein dish.
Lentils also have antinutritional factors, such as trypsin inhibitors and relatively high phytate content. Trypsin is an
enzyme involved in digestion, and phytates reduce the bioavailability of dietary minerals.[10] The phytates can be
reduced by soaking the lentils in warm water overnight.
Lentils are a good source of iron.[11]
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Production

Lentil output in 2005

Worldwide lentil production

Lentils are relatively tolerant to drought, and are grown
throughout the world. The FAO reported that the world
production of lentils for calendar year 2009 was 3.917
million metric tonnes, primarily coming from Canada,
India, Turkey and the United States.

About a quarter of the worldwide production of lentils
is from India, most of which is consumed in the
domestic market. Canada is the largest export producer
of lentils in the world, and Saskatchewan is the most
important producing region in Canada. Statistics
Canada estimates that Canadian lentil production for
the 2009/10 year is a record 1.5 million metric
tonnes.[12]

The Palouse region of eastern Washington and the
Idaho Panhandle, with its commercial center at
Pullman, Washington, constitute the most important
lentil-producing region in the United States.[13]

Montana and North Dakota are also significant lentil
growers.[2] The National Agricultural Statistics Service
reported United States 2007 production at 154.5
thousand metric tonnes.

Top ten lentil producers – 2009

Country Production (tonnes) Footnote

  Canada 1,510,200

  India 950,000

  Turkey 302,181

  United States 265,760

  Australia 143,000

  Ethiopia 123,777

  China 120,000

  Syria 102,461

  Iran 83,985

  Bangladesh 60,537

World 3,917,923 A

No symbol = official figure, P = official figure, F = FAO estimate, * = Unofficial/semiofficial/mirror data, C = Calculated figure A = Aggregate (may include official,
semiofficial or estimates);
Source: Food And Agricultural Organization of United Nations: Economic And Social Department: The Statistical Division [13]

Current United States production numbers can be found at the NASS database here [14] by selecting the desired
items.
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In culture
Lentils are mentioned many times in the Hebrew Bible, the first time recounting the incident in which Jacob
purchases the birthright from Esau with stewed lentils (a "mess of pottage").[15] In Jewish mourning tradition, they
are considered as food for mourners, together with boiled eggs, because their round shape symbolizes the life cycle
from birth to death.
Lentils were the main ingredient in the diet of ancient Iranians, who consumed lentils daily in the form of a stew
poured over rice.
Lentils are also commonly used in Ethiopia in a stew-like dish called kik, or kik wot, one of the dishes people eat
with Ethiopia's national food, injera flat bread. Yellow lentils are used to make a nonspicy stew, which is one of the
first solid foods Ethiopian women feed their babies.
In Shia narrations, lentils are said to be blessed by seventy Prophets including Jesus and Mohammed.[16]

In Italy, eating lentils on New Year's Eve traditionally symbolizes the hope for a prosperous new year, most likely
because of their round, coin-like shape.
In "Cinderella", one of Grimm's Fairy Tales, a task Cinderella's stepmother assigns to Cinderella is fishing lentils out
of ash. If she succeeds, she may go to the ball.
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Further reading
• Alan Davidson, The Oxford Companion to Food. ISBN 0-19-211579-0
• S S Yadav et al. Lentil: An Ancient Crop for Modern Times. (2007). Springer Verlag. ISBN 9781402063121.

External links
• Multilingual taxonomic information from the University of Melbourne (http:/ / www. plantnames. unimelb. edu.

au/ Sorting/ Lens. html)
• Crop Wild Relatives Gap Analysis Portal (http:/ / gisweb. ciat. cgiar. org/ GapAnalysis/ ?p=271) reliable

information source on where and what to conserve ex-situ, regarding Lens genepool
• All types of lentils & uses (http:/ / www. chieftainwildrice. com/ products/ beans-lentils/ lentils)
• Information on Cooking Lentils (http:/ / www. indianfoodsco. com/ Submit/ lentilsDal. htm)
• Lentils - Country Production, Consumption, Exports, and Imports Statistics (http:/ / www. indexmundi. com/ en/

commodities/ agricultural/ lentils/ )
• Alternative Field Crops Manual: Lentil (http:/ / www. hort. purdue. edu/ newcrop/ afcm/ lentil. html)

Lime (fruit)

Unripened Key limes

Lime (from Arabic and French lim[1]) is a term referring to a number
of different citrus fruits, both species and hybrids, which are typically
round, green to yellow in color, 3–6 cm in diameter, and containing
sour and acidic pulp. Limes are a good source of vitamin C. Limes are
often used to accent the flavors of foods and beverages. Limes are
grown all year round and are usually smaller and more sour than
lemons.

Uses

Cooking

Lime, raw (edible parts)

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  126 kJ (unknown operator: u'strong' kcal)

Carbohydrates 11 g

- Sugars 1.7 g

- Dietary fiber 3 g

Fat 0.2 g

Protein 0.7 g
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Water 88 g

Vitamin C 29 mg (35%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Zesting a lime

In cooking, lime is valued both for the acidity of its juice and the floral
aroma of its zest. It is a very common ingredient in authentic Mexican,
Southwestern United States, Vietnamese and Thai dishes. It is also
used for its pickling properties in ceviche. The use of dried limes
(called black lime or loomi) as a flavouring is typical of Persian cuisine
and Iraqi cuisine, as well as in Gulf-style baharat (a spice mixture that
is also called kabsa or kebsa). Lime is an essential ingredient of any
cuisine from India, and many varieties of pickles are made, e.g.
sweetened lime pickle, salted pickle, and lime chutney.[2][3]

Lime leaves are also an herb in South, East, and Southeast Asia. Lime is frequently used to add flavour to cold and
hot drinks, including water, tonic and other cocktails.

Other uses
To prevent scurvy during the 19th century, British sailors were issued a daily allowance of citrus, such as lemon, and
later switched to lime,[4] which was not as effective at preventing scurvy but was easier to obtain on Britain's
Caribbean colonies. It was later discovered that the greater effectiveness of lemons derived from the 4-fold higher
quantities of vitamin C lemon juice contains compared to the West Indian limes used by the British. This was
initially a closely-guarded military secret, as scurvy was a common enemy of various nation's navies, and being able
to be at sea for lengthy periods without contracting scurvy was a huge military benefit. The British sailor acquired
the nick-name of being a Limey because of their usage of limes.
Lime juice is the juice of limes (citrus). It may be squeezed from fresh limes, or purchased in bottles in both
unsweetened and sweetened varieties. Lime juice is used to make limeade, and as an ingredient (typically as sour
mix) in many cocktails.
Lime extracts and essential oils are frequently used in perfumes, cleaning products, and aromatherapy.
In India, the lime is used in Tantra for removing evil spirits. It is also combined with Indian chilis to make a
protective charm to repel the evil eye.[5] Furthermore, it was believed that hanging limes over sick people cured them
of the illness by repelling evil spirits lurking inside the body.

Health effects
When the skin is exposed to ultraviolet light after lime juice contact, a reaction known as phytophotodermatitis can
occur, which can cause darkening of the skin, swelling or blistering. The agent responsible for this is psoralen.
Lime contains 24 milligrams less vitamin C per 100 grams than the lemon.

Production trends
India, with about 16% of the world's overall lemon and lime output, tops the production list, followed by Mexico
(~14.5%), Argentina (~10%), Brazil (~8%), and Spain (~7%).
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Promotional photo for California limes, 1948

Top ten lemon and limes producers — 2007

Country Production
(Tonnes)

  India 2,060,000F

  Mexico 1,880,000F

  Argentina 1,260,000F

  Brazil 1,060,000F

  Spain 880,000F

  People's Republic of China 745,100F

  United States 722,000P

  Turkey 706,652P

  Iran 615,000F

  Italy 546,584P

World 13,032,388A

 F = FAO estimate
  P = Official figure
 A = Aggregate (may include official, semi-official or estimates)
Source: Food And Agricultural Organization of United Nations: Economic And Social Department: The Statistical Division [13]

Plants known as "lime"
• Australian limes

• Australian desert lime (Citrus glauca)
• Australian finger lime (Citrus australasica)
• Australian round lime (Citrus australis)

•• Blood lime
• Kaffir lime (Citrus hystrix) (kieffer lime; makrut, or magrood)
• Key lime (Citrus aurantifolia) (Mexican, West Indian, or bartender's lime)
• Mandarin Lime (Citrus limonia)
• Musk lime (Citrofortunella mitis)
• Palestine sweet lime (Citrus x limettioides)
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• Persian lime (Citrus x latifolia) (Tahiti or Bearss lime)
• Rangpur lime, a mandarin orange - lemon hybrid
• Spanish lime (Melicoccus bijugatus) (mamoncillo, mamón, ginep, quenepa, or limoncillo) (not a citrus)
• Sweet lime (Citrus limetta) (sweet limetta, Mediterranean sweet lemon)
• Wild lime (Adelia ricinella)
• Limequat (lime × kumquat)
The tree known in Britain as the lime tree (Tilia sp.) is unrelated to the fruits.

Gallery
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and another intact (right)
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Liquorice

Liquorice

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Fabales
Family: Fabaceae
Subfamily: Faboideae
Tribe: Galegeae
Genus: Glycyrrhiza

Species: G. glabra

Binomial name

Glycyrrhiza glabra
L.[1]

Synonyms

• Glycyrrhiza glandulifera Waldst. & Kit.[1]

Liquorice or licorice (/ˈlɪkᵊrɪʃ/ LIK-(ə-)rish or /ˈlɪkᵊrɪs/ LIK-(ə-)ris)[2] is the root of Glycyrrhiza glabra from which
a somewhat sweet flavour can be extracted. The liquorice plant is a legume (related to beans and peas) that is native
to southern Europe and parts of Asia. It is called Athimathuram (அதிமதுரம்) in Tamil, "Yashtimadhu" in
Sanskrit and "Mulethi" in Northern India. It is not related to anise, star anise, or fennel, which are the sources of
similar-tasting flavouring compounds. The word 'liquorice'/'licorice' is derived (via the Old French licoresse), from
the Greek γλυκύρριζα (glukurrhiza), meaning "sweet root",[3] from γλυκύς (glukus), "sweet"[4] + ῥίζα (rhiza),
"root".[5][6]

It is a herbaceous perennial, growing to 1 m in height, with pinnate leaves about 7–15 centimetres (3–6 in) long, 
with 9–17 leaflets. The flowers are 0.8–1.2 cm (½–⅓ in) long, purple to pale whitish blue, produced in a loose

http://en.wikipedia.org/w/index.php?title=File%3AIllustration_Glycyrrhiza_glabra0.jpg
http://en.wikipedia.org/w/index.php?title=Biological_classification
http://en.wikipedia.org/w/index.php?title=Plant
http://en.wikipedia.org/w/index.php?title=Angiosperms
http://en.wikipedia.org/w/index.php?title=Eudicots
http://en.wikipedia.org/w/index.php?title=Rosids
http://en.wikipedia.org/w/index.php?title=Fabales
http://en.wikipedia.org/w/index.php?title=Fabaceae
http://en.wikipedia.org/w/index.php?title=Faboideae
http://en.wikipedia.org/w/index.php?title=Galegeae
http://en.wikipedia.org/w/index.php?title=Glycyrrhiza
http://en.wikipedia.org/w/index.php?title=Binomial_nomenclature
http://en.wikipedia.org/w/index.php?title=Carolus_Linnaeus
http://en.wikipedia.org/w/index.php?title=Synonym_%28taxonomy%29
http://en.wikipedia.org/w/index.php?title=Franz_de_Paula_Adam_von_Waldstein
http://en.wikipedia.org/w/index.php?title=P%C3%A1l_Kitaibel
http://en.wikipedia.org/wiki/IPA_for_English
http://en.wikipedia.org/wiki/IPA_for_English
http://en.wikipedia.org/wiki/Pronunciation_respelling_key
http://en.wikipedia.org/wiki/IPA_for_English
http://en.wikipedia.org/wiki/IPA_for_English
http://en.wikipedia.org/wiki/Pronunciation_respelling_key
http://en.wikipedia.org/w/index.php?title=Star_anise
http://en.wikipedia.org/w/index.php?title=Old_French
http://en.wikipedia.org/w/index.php?title=Greek_language
http://en.wikipedia.org/w/index.php?title=Herbaceous
http://en.wikipedia.org/w/index.php?title=Perennial_plant
http://en.wikipedia.org/w/index.php?title=Pinnate
http://en.wikipedia.org/w/index.php?title=Leaf
http://en.wikipedia.org/w/index.php?title=Flower


Liquorice 610

inflorescence. The fruit is an oblong pod, 2–3 centimetres (1 in) long, containing several seeds.[7] The roots are
stoloniferous.[8] The flavor of liquorice comes mainly from a sweet-tasting compound called anethole
("trans"-1-methoxy-4-(prop-1-enyl)benzene), an aromatic, unsaturated ether compound also found in anise, fennel,
and several other herbs. Much of the sweetness in liquorice comes from glycyrrhizin, a compound sweeter than
sugar.

Cultivation and uses
Liquorice grows best in deep valleys, well-drained soils, with full sun, and is harvested in the autumn, two to three
years after planting.[7]

Today, liquorice extract is produced by boiling liquorice root and subsequently evaporating most of the water, and is
traded both in solid and syrup form. Its active principle is glycyrrhizin, a sweetener between 30 to 50 times as sweet
as sucrose, and which also has pharmaceutical effects.
Liquorice flavour is found in a wide variety of liquorice candies. The most popular in the United Kingdom are
liquorice allsorts. In continental Europe, however, far stronger, saltier candies are preferred. In most of these candies
the taste is reinforced by aniseed oil, and the actual content of liquorice is very low.
In the Netherlands, where liquorice candy ("drop") is one of the most popular forms of sweet, only a few of the many
forms that are sold contain aniseed, although mixing it with mint, menthol or with laurel is quite popular. Mixing it
with ammonium chloride is also popular, and is known as Salmiak, but mixing it with table salt creates what is
probably the most popular liquorice, known in the Netherlands as zoute drop. [9]

Pontefract in Yorkshire was the first place where liquorice mixed with sugar began to be used as a sweet in the same
way it is in the modern day.[10] Pontefract Cakes were originally made there. In Yorkshire and Lancashire it is
colloquially known as Spanish, supposedly because Spanish monks grew liquorice root at Rievaulx Abbey near
Thirsk.[11]

Liquorice flavouring is also used in soft drinks, and in some herbal teas where it provides a sweet aftertaste. The
flavour is common in medicines to disguise unpleasant flavours.

Liquorice root

Liquorice is popular in Italy (particularly in the South) and Spain in its
natural form. The root of the plant is simply dug up, washed and
chewed as a mouth freshener. Throughout Italy unsweetened liquorice
is consumed in the form of small black pieces made only from 100%
pure liquorice extract; the taste is bitter and intense. In Calabria a
popular liqueur is made from pure liquorice extract. Liquorice is also
very popular in Syria where it is sold as a drink. Dried liquorice root
can be chewed as a sweet. Black liquorice contains approximately 100
calories per ounce (15 kJ/g).[12]

Chinese cuisine uses liquorice as a culinary spice for savoury foods. It
is often employed to flavour broths and foods simmered in soy sauce.

Other herbs and spices of similar flavour include anise, star anise, tarragon, and fennel.
It is also the main ingredient of a very well known soft drink in Egypt, called عرقسوس ('erk-soos).
Sticks of liquorice typically have a diameter between two and ten millimetres. Although they resemble plain wooden 
sticks, they are soft enough to be chewed on. They used to be popular among Dutch, Danish and Swedish children. 
In Lancashire and Yorkshire in the early 1950s & 1960s, wooden sticks of liquorice, around 8mm diameter, were 
readily available (and popular) in sweet shops. Also in Essex during late 50s. They were bought as 'sticks of 
liquorice', and they were chewed by young children. The wood was yellowish, and fibrous when chewed. Liquorice 
root can have either a salty or sweet taste. The thin sticks are usually quite salty and sometimes taste like salmiak
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(salty liquorice), whereas the thick sticks are usually quite sweet, with a salty undertone. Liquorice root is also
widely available in Denmark. It is also sold by the drugstore and drysalter chain Matas and many greengrocers.

Medicine

foliage

Glycyrrhiza glabra from Koehler's
Medicinal-Plants

The compound glycyrrhizic acid, found in liquorice, is now routinely
used throughout Japan for the treatment and control of chronic viral
hepatitis, and there is a possible transaminase-lowering effect.[13]

Hepatoprotective mechanisms have been demonstrated in mice.[14]

Recent studies indicate that glycyrrhizic acid disrupts latent Kaposi
sarcoma (as also demonstrated with other herpesvirus infections in the
active stage), exhibiting a strong anti-viral effect.[15] The Chinese use
licorice to treat Tuberculosis [16]

Liquorice affects the body's endocrine system as it contains isoflavones
(phytoestrogens). It might lower the amount of serum testosterone
slightly,[17] but whether it affects the amount of free testosterone is
unclear. Consuming liquorice may prevent the development of
hyperkalemia in persons on hemodialysis.[18] Large doses of
glycyrrhizinic acid and glycyrrhetinic acid in liquorice extract can lead
to hypokalemia and serious increases in blood pressure, a syndrome
known as apparent mineralocorticoid excess. These side effects stem
from the inhibition of the enzyme 11β-hydroxysteroid dehydrogenase
(type 2) and subsequent increase in activity of cortisol on the kidney.
11β-hydroxysteroid dehydrogenase normally inactivates cortisol in the
kidney; thus, liquorice's inhibition of this enzyme makes the
concentration of cortisol appear to increase. Cortisol acts at the same
receptor as the hormone aldosterone in the kidney and the effects
mimic aldosterone excess, although aldosterone remains low or normal
during liquorice overdose. To decrease the chances of these serious
side effects, deglycyrrhizinated liquorice preparations are available.
The disabling of similar enzymes in the gut by glycyrrhizinic acid and
glycyrrhetinic acid also causes increased mucus and decreased acid
secretion. As it inhibits Helicobacter pylori, is used as an aid for healing stomach and duodenal ulcers, and in
moderate amounts may soothe an upset stomach. Liquorice can be used to treat ileitis, leaky gut syndrome, irritable
bowel syndrome and Crohn's disease as it is antispasmodic in the bowels.[19]

Studies of the use of liquorice extract (usually at 7%) in the treatment of melasma have shown that glabridin inhibits
tyrosinase activity of melanocytes. [20]

The compounded carbenoxolone is derived from liquorice. Some studies indicate that it inhibits 11β-Hydroxysteroid
dehydrogenase type 1, an enzyme that is highly expressed in liver and fat tissues, where it plays a role in
metabolism, and in the brain, where the same enzyme is involved in stress response that has been associated with
age-related mental decline.[21][22]
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Alternative medicine

In traditional Chinese medicine, liquorice(甘 草) is commonly used in herbal formulae to "harmonize" the other
ingredients in the formula and to carry the formula to the twelve "regular meridians"[23] and to relieve a spasmodic
cough.
In herbalism it is used in the Hoxsey anti-cancer formula, and is a considered adaptogen which helps reregulate the
hypothalamic-pituitary-adrenal axis. It can also be used for auto-immune conditions including lupus, scleroderma,
rheumatoid arthritis and animal dander allergies.[19]

Glycyrrhizin from Glycyrrhiza root has been shown to modulate airway constriction, lung inflammation and
infiltration of eosinophils in bronchial areas by stimulating CD4 and CD8 immune cell function.[24]

Liquorice may be useful in conventional and naturopathic medicine for both mouth ulcers[25] and peptic ulcers.[26]

Tobacco
Much liquorice production goes toward flavouring, sweetening and conditioning tobacco products.[27] Liquorice
adds a mellow, sweet woody flavour and enhances the taste of tobacco. The burning liquorice also generates some
toxins found in the smoke, and the glycyrrhizin expands the airways, which allows users to inhale more smoke.

Toxicity
Excessive consumption of liquorice or liquorice candy is known to be toxic to the liver[28] and cardiovascular
system, and may produce hypertension[29] and edema.[30] In occasional cases blood pressure has increased with
excessive consumption of liquorice tea, but such occasions are rare and reversible when the herb is withdrawn.[31]

Most cases of hypertension from liquorice were caused by eating too much concentrated liquorice candy.[32] Doses
as low as 50 grams (unknown operator: u'strong' oz) of liquorice daily for two weeks can cause a significant rise
in blood pressure.[33]

The European Commission 2008 report suggested that “people should not consume any more than 100mg of
glycyrrhizic acid a day, for it can raise blood pressure or cause muscle weakness, chronic fatigue, headaches or
swelling, and lower testosterone levels in men.” Haribo, manufacturer of Pontefract cakes, stated: “Haribo advises, as
with any other food, liquorice products should be eaten in moderation.” A 56-year-old Yorkshire woman was
hospitalized after liquorice overdose (200 grams or unknown operator: u'strong' ounces a day), which caused
muscle failure. The hospital restored her potassium levels, by intravenous drip and tablets, allowing her to recover
after 4 days.[34]

Comparative studies of pregnant women suggest that liquorice may also adversely affect both IQ and behaviour
traits of offspring.[35]

Gallery
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root

Various liquorice root
slivers

Liquorice root with bark
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List of culinary herbs and spices

A spice market in Istanbul

This is a list of culinary herbs and spices. Specifically these are
food or drink additives of mostly botanical origin used in
nutritionally insignificant quantities for flavoring or coloring.

This list does not contain salt, which is a mineral, nor is it for
fictional plants such as aglaophotis, or recreational drugs such as
tobacco.

This list is not for plants used primarily as herbal teas or tisanes,
nor for plant products that are purely medicinal, such as valerian.

A

• Ajwain, carom seeds (Trachyspermum ammi) (South Asia, Afghanistan, Iran, Egypt, Eritrea & Ethiopia)
• Akudjura (Solanum centrale) (Australia)
• Alexanders (Smyrnium olusatrum)
• Alkanet (Alkanna tinctoria), for red color
• Alligator pepper, mbongo spice (mbongochobi), hepper pepper (Aframomum danielli, A. citratum, A. exscapum)

(West Africa)
• Allspice (Pimenta dioica)
• Angelica (Angelica archangelica)
• Anise (Pimpinella anisum)
• Aniseed myrtle (Syzygium anisatum) (Australia)
• Annatto (Bixa orellana)
• Apple mint (Mentha suaveolens)
• Asafoetida (Ferula assafoetida)
• Asarabacca (Asarum europaeum)
• Avens (Geum urbanum)
• Avocado leaf (Peresea americana)
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B
• Barberry (Berberis vulgaris and other Berberis spp.)
• Basil, sweet (Ocimum basilicum)
• Basil, lemon (Ocimum × citriodorum)
• Basil, Thai (O. basilicum var. thyrsiflora)
• Basil, Holy (Ocimum tenuiflorum)
• Bay leaf (Laurus nobilis)
• Boldo (Peumus boldus)
• Borage (Borago officinalis)
• Black cardamom (Amomum subulatum, Amomum costatum)
• Black mustard (Brassica nigra)
• Blue fenugreek, blue melilot (Trigonella caerulea)
• Brown mustard (Brassica juncea)

C
• Calabash nutmeg, ehuru (Monodora myristica) (West Africa)
• Calendula, pot marigold (Calendula officinalis)
• Camphor laurel (Cinnamomum camphora)
• Canelo, Winter's Bark (Drimys winteri) (Chile and Argentina)
• Caraway (Carum carvi)
• Cardamom (Elettaria cardamomum)
• Carob (Ceratonia siliqua)
• Catnip (Nepeta cataria)
• Cassia (Cinnamomum aromaticum)
• Cayenne pepper (Capsicum annuum)
• Celery seed (Apium graveolens)
• Chervil (Anthriscus cerefolium)
• Chicory (Cichorium intybus)
• Chili pepper (Capsicum spp.)
• Chives (Allium schoenoprasum)
• Cicely, sweet cicely (Myrrhis odorata)
• Cilantro, coriander greens, coriander herb (Coriandrum sativum)
• Cinnamon, Indonesian (Cinnamomum burmannii, Cassia vera)
• Cinnamon, Saigon or Vietnamese (Cinnamomum loureiroi)
• Cinnamon, true or Ceylon (Cinnamomum verum, C. zeylanicum)
• Cinnamon, white (Canella winterana)
• Cinnamon myrtle (Backhousia myrtifolia) (Australia)
• Clary, Clary sage (Salvia sclarea)
• Clove (Syzygium aromaticum)
• Coriander seed (Coriandrum sativum)
• Costmary (Tanacetum balsamita)
• Cuban oregano (Plectranthus amboinicus)
• Cubeb pepper (Piper cubeba)
• Cudweed (Gnaphalium spp.) (Vietnam)
• Culantro, culangot, long coriander (Eryngium foetidum)
• Cumin (Cuminum cyminum)
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• Curry leaf (Murraya koenigii)
• Curry plant (Helichrysum italicum)

D
• Dill seed (Anethum graveolens)
• Dill herb or weed (Anethum graveolens)

E
• Elderflower (Sambucus spp.)
• Epazote (Dysphania ambrosioides)

F
• Fennel (Foeniculum vulgare)
• Fenugreek (Trigonella foenum-graecum)
• Filé powder, gumbo filé (Sassafras albidum)
• Fingerroot, krachai, temu kuntji (Boesenbergia rotunda)

G
• Galangal, greater (Alpinia galanga)
• Galangal, lesser (Alpinia officinarum)
• Galingale (Cyperus spp.)
• Garlic chives (Allium tuberosum)
• Garlic (Allium sativum)
• Garlic, elephant (Allium ampeloprasum var. ampeloprasum)
• Ginger (Zingiber officinale)
• Ginger, torch, bunga siantan (Etlingera elatior) (Indonesia)
• Golpar, Persian hogweed (Heracleum persicum) (Iran)
• Grains of paradise (Aframomum melegueta)
• Grains of Selim, Kani pepper (Xylopia aethiopica)

H
• Horseradish (Armoracia rusticana)
• Houttuynia cordata (Vietnam)
• Huacatay, Mexican marigold, mint marigold (Tagetes minuta)
• Hyssop (Hyssopus officinalis)

I
• Indonesian bay leaf, daun salam (Syzygium polyanthum)
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J
• Jasmine flowers (Jasminum spp.)
• Jimbu (Allium hypsistum) (Nepal)
• Juniper berry (Juniperus communis)

K
• Kaffir lime leaves, Makrud lime leaves (Citrus hystrix) (Southeast Asia)
• Kala zeera (or kala jira), black cumin (Bunium persicum) (South Asia)
• Kawakawa seeds (Macropiper excelsum) (New Zealand)
• Kencur, galangal, kentjur (Kaempferia galanga)
• Keluak, kluwak, kepayang (Pangium edule)
• Kokam seed (Garcinia indica) (Indian confectionery)
• Korarima, Ethiopian cardamom, false cardamom (Aframomum corrorima) (Eritrea)
• Koseret leaves (Lippia adoensis) (Ethiopia)

L
• Lavender (Lavandula spp.)
• Lemon balm (Melissa officinalis)
• Lemongrass (Cymbopogon citratus, C. flexuosus, and other Cymbopogon spp.)
• Lemon ironbark (Eucalyptus staigeriana) (Australia)
• Lemon myrtle (Backhousia citriodora) (Australia)
• Lemon verbena (Lippia citriodora)
• Leptotes bicolor (Paraguay and southern Brazil)
• Lesser calamint (Calamintha nepeta), nipitella, nepitella (Italy)
• Licorice, liquorice (Glycyrrhiza glabra)
• Lime flower, linden flower (Tilia spp.)
• Lovage (Levisticum officinale)

M
• Mace (Myristica fragrans)
• Mahlab, St. Lucie cherry (Prunus mahaleb)
• Malabathrum, tejpat (Cinnamomum tamala)
• Marjoram (Origanum majorana)
• Marsh mallow (Althaea officinalis)
• Mastic (Pistacia lentiscus)
• Mint (Mentha spp.) 25 species, hundreds of varieties
• Mountain horopito (Pseudowintera colorata) (New Zealand)
• Musk mallow, abelmosk (Abelmoschus moschatus)
• Mustard, black, mustard plant, mustard seed (Brassica nigra)
• Mustard, brown, mustard plant, mustard seed (Brassica juncea)
• Mustard, white, mustard plant, mustard seed (Sinapis alba)

http://en.wikipedia.org/w/index.php?title=Jasmine
http://en.wikipedia.org/w/index.php?title=Nepalese_cuisine
http://en.wikipedia.org/w/index.php?title=Kaffir_lime
http://en.wikipedia.org/w/index.php?title=Southeast_Asia
http://en.wikipedia.org/w/index.php?title=Bunium_persicum
http://en.wikipedia.org/w/index.php?title=South_Asian_cuisine
http://en.wikipedia.org/w/index.php?title=Kawakawa_%28tree%29
http://en.wikipedia.org/w/index.php?title=New_Zealand_Cuisine
http://en.wikipedia.org/w/index.php?title=Kaempferia_galanga
http://en.wikipedia.org/w/index.php?title=Pangium_edule
http://en.wikipedia.org/w/index.php?title=Indian_sweets
http://en.wikipedia.org/w/index.php?title=Aframomum_corrorima
http://en.wikipedia.org/w/index.php?title=Eritrean_cuisine
http://en.wikipedia.org/w/index.php?title=Lippia
http://en.wikipedia.org/w/index.php?title=Ethiopian_cuisine
http://en.wikipedia.org/w/index.php?title=Lemon_balm
http://en.wikipedia.org/w/index.php?title=Cymbopogon_citratus
http://en.wikipedia.org/w/index.php?title=Cymbopogon_flexuosus
http://en.wikipedia.org/w/index.php?title=Eucalyptus_staigeriana
http://en.wikipedia.org/w/index.php?title=Australian_cuisine
http://en.wikipedia.org/w/index.php?title=Backhousia_citriodora
http://en.wikipedia.org/w/index.php?title=Australian_cuisine
http://en.wikipedia.org/w/index.php?title=Lemon_verbena
http://en.wikipedia.org/w/index.php?title=Leptotes_bicolor
http://en.wikipedia.org/w/index.php?title=Paraguayan_cuisine
http://en.wikipedia.org/w/index.php?title=Brazilian_cuisine
http://en.wikipedia.org/w/index.php?title=Lesser_Calamint
http://en.wikipedia.org/w/index.php?title=Italian_cuisine
http://en.wikipedia.org/w/index.php?title=Licorice
http://en.wikipedia.org/w/index.php?title=Tilia
http://en.wikipedia.org/w/index.php?title=Lovage
http://en.wikipedia.org/w/index.php?title=Mahlab
http://en.wikipedia.org/w/index.php?title=Malabathrum
http://en.wikipedia.org/w/index.php?title=Althaea_officinalis
http://en.wikipedia.org/w/index.php?title=Mastic_%28resin%29
http://en.wikipedia.org/w/index.php?title=Pistacia_lentiscus
http://en.wikipedia.org/w/index.php?title=Pseudowintera_colorata
http://en.wikipedia.org/w/index.php?title=New_Zealand_Cuisine
http://en.wikipedia.org/w/index.php?title=Abelmoschus_moschatus
http://en.wikipedia.org/w/index.php?title=Mustard_plant
http://en.wikipedia.org/w/index.php?title=Brassica_nigra
http://en.wikipedia.org/w/index.php?title=Brassica_juncea
http://en.wikipedia.org/w/index.php?title=Sinapis_alba


List of culinary herbs and spices 618

N
• Nasturtium (Tropaeolum majus)
• Nigella, kalonji, black caraway, black onion seed (Nigella sativa)
• Njangsa, djansang (Ricinodendron heudelotii) (West Africa)
• Nutmeg (Myristica fragrans)

O
• Olida (Eucalyptus olida) (Australia)
• Oregano (Origanum vulgare, O. heracleoticum, and other species)
• Orris root (Iris germanica, I. florentina, I. pallida)

P
• Pandan flower, kewra (Pandanus odoratissimus)
• Pandan leaf, screwpine (Pandanus amaryllifolius)
• Paprika (Capsicum annuum)
• Paracress (Spilanthes acmella, Soleracea) (Brazil)
• Parsley (Petroselinum crispum)
• Pepper: black, white, and green (Piper nigrum)
• Pepper, Dorrigo (Tasmannia stipitata) (Australia)
• Pepper, long (Piper longum)
• Pepper, mountain, Cornish pepper leaf (Tasmannia lanceolata)
• Peppermint (Mentha piperata)
• Peppermint gum leaf (Eucalyptus dives)
• Perilla, shiso (Perilla spp.)
• Peruvian pepper (Schinus molle)
•• Pandanus amaryllifolius
• Brazilian pepper or Pink pepper (Schinus terebinthifolius)

Q
• Quassia (Quassia amara) (bitter spice in aperitifs and some beers and fortified wines)

R
• Ramsons, wood garlic (Allium ursinum)
• Rice paddy herb (Limnophila aromatica) (Vietnam)
• Rosemary (Rosmarinus officinalis)
• Rue (Ruta graveolens)
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S
• Safflower (Carthamus tinctorius), for yellow color
• Saffron (Crocus sativus)
• Sage (Salvia officinalis)
• Saigon cinnamon (Cinnamomum loureiroi)
• Salad burnet (Sanguisorba minor)
• Salep (Orchis mascula)
• Sassafras (Sassafras albidum)
• Savory, summer (Satureja hortensis)
• Savory, winter (Satureja montana)
• Silphium, silphion, laser, laserpicium, lasarpicium (Ancient Roman cuisine, Ancient Greek cuisine)
• Sorrel (Rumex acetosa)
• Sorrel, sheep (Rumex acetosella)
• Spearmint (Mentha spicata)
• Spikenard (Nardostachys grandiflora or N. jatamansi)
• Star anise (Illicium verum)
• Sumac (Rhus coriaria)
• Sweet woodruff (Galium odoratum)
• Szechuan pepper, Sichuan pepper (Zanthoxylum piperitum)

T
• Tarragon (Artemisia dracunculus)
• Thyme (Thymus vulgaris)
• Thyme, lemon (Thymus × citriodorus)
• Turmeric (Curcuma longa)

V
• Vanilla (Vanilla planifolia)
• Vietnamese balm (Elsholtzia ciliata)
• Vietnamese cinnamon (Cinnamomum loureiroi)
• Vietnamese coriander (Persicaria odorata)
• Voatsiperifery (Piper borbonense)

W
• Wasabi (Wasabia japonica)
• Water-pepper, smartweed (Polygonum hydropiper)
• Watercress (Rorippa nasturtium-aquatica)
• Wattleseed (from about 120 spp. of Australian Acacia)
• White mustard (Sinapis alba)
• Wild betel (Piper sarmentosum) (Southeast Asia)
• Wild thyme (Thymus serpyllum)
• Willow herb (Epilobium parviflorum)
• Winter savory (Satureja montana)
• Wintergreen (Gaultheria procumbens)
• Wood avens, herb bennet (Geum urbanum)
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• Woodruff (Galium odoratum)
• Wormwood, absinthe (Artemisia absinthium)

Y
• Yellow mustard (Brassica hirta = Sinapis alba)
• Yerba buena, any of four different species, many unrelated

Z
• Za'atar (herbs from the genera Origanum, Calamintha, Thymus, and Satureja)
• Zedoary (Curcuma zedoaria)

List of diets
An individual's diet is the sum of food and drink that he or she habitually consumes. Dieting is the practise of
controlling one's diet.[1]

Only diets covered on Wikipedia are listed.

A
• Alkaline diet: The avoidance of relatively acidic foods – foods with low pH levels – such as grains, dairy, meat,

sugar, alcohol, caffeine and fungi. Proponents believe such a diet may have health benefits;[2] critics consider the
arguments to have no scientific basis.[3]

• Atkins diet: A low-carbohydrate, high-protein diet, populised by nutritionist Robert Atkins in the late-20th and
early-21st centuries.[4] Proponents argue that this approach is a more successful way of losing weight than
low-calorie diets;[5] critics argue that a low-carb approach poses increased health risks.[6]

B
• Best Bet Diet: A diet designed to help prevent or mitigate multiple sclerosis, by avoiding foods with certain types

of protein.[7]

• Blood Type Diet: A diet suggesting that people's diets should reflect their blood types.[8]

• Body for Life: A calorie-control diet, promoted as part of the 12-week Body for Life program.
• Breatharian diet: A diet in which no food is consumed, based on the belief that food is not necessary for human

subsistence.[9]

• Buddhist diet: While Buddhism does not have specific dietary rules, some buddhists practise vegetarianism based
on a strict interpretation of the first of the Five Precepts.[10]
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C
• Cabbage Soup Diet: A low-calorie diet based on heavy consumption of cabbage soup. Considered a fad diet.[11]

• Cookie diet: A calorie control diet in which low-fat cookies are eaten to quell hunger, often in place of a meal.[12]

• Crash diet: a general term to describe diet plans which involve making extreme, rapid changes to food
consumption. Such diets are often considered to pose health risks.[13]

D
• Detox diet: An umbrella term to describe diets based on not consuming or getting rid of harmful substances.

Examples include restricting food consumption to foods without colourings or preservatives, taking suppliments,
or drinking large amounts of water. The latter practise in particular has drawn criticism, as drinking significantly
more water than recommended levels can cause hyponatremia.[14]

• Diabetic diet: An umbrella term for diets recommended to people with diabetes. There is considerable
disagreement in the scientific community as to what sort of diet is best for sufferers.

• DASH Diet (Dietary Approaches to Stop Hypertension): A recommendation that those with high blood pressure
consume large quantities of fruits, vegetables, whole-grains and low fat dairy foods as part of their diet, and avoid
sugar sweetened foods, red meat and fats. Promoted by the US Department of Health and Human Services, a
United States government organisation.[15]

• Dr. Hay diet: Developed by William Howard Hay in the 1920s. Divides foods into separate groups, and suggests
that proteins and carbohydrates should not be consumed in the same meal.[16]

• Dukan Diet: A multi-step diet based on high protein and limited carbohydrate consumption. It starts with two
steps intended to facilitate short term weight loss, followed by two steps intended to consolidate these losses and
return to a more balanced long-term diet.[17]

E
• Eat-clean diet: Focusses on eating foods without preservatives, and on mixing lean proteins with complex

carbohydrates.[18]

• Earth Diet: An example of raw foodism; encourages exclusively eating foods in their natural state.
• Edenic diet: A diet based on what Adam and Eve are believed to have consumed in Garden of Eden. Usually

either vegetarian or vegan, and based predominantly on fruit.
• Elemental diet: A medical, liquid-only diet, in which liquid nutrients are consumed for ease of ingestion.[19]

• Elimination diet: A method of identifying foods which cause a person adverse effects, by process of
elimination.[20]

F
•• Fatfield Diet
•• Feingold diet
•• Fit for Life diet
•• Flexitarian diet
•• Food combining diet
•• F-plan diet
•• Fruitarian diet
•• Fad diet
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G
•• Gerson diet
•• Gluten-free diet
•• Gluten-free, casein-free diet
•• The Graham Diet
•• Grapefruit diet

H
•• Hacker's diet
•• Hay diet
•• Herbalife
•• Halal diet
•• Hallelujah diet
•• High-protein diet
•• High residue diet
•• Health Management Resources

I
• Inuit diet: Inuit people traditionally consume food that is fished, hunted or gathered locally; predominantly meat

and fish.[21]

• Israeli Army diet: An eight-day diet. Only apples are consumed in the first two days, cheese in the following two
days, chicken on days five and six, and salad for the final two days. Despite what the name suggests, the diet is
not followed by Israel Defense Forces.[22] Considered a fad diet.[22][23]

J
•• Jenny Craig
•• Joel Fuhrman diet
•• Junk food diet
•• Juice diet

K
• Kangatarian: A diet originating from Australia, in which only kangaroo meat is consumed.[24]

• Kosher diet: Food permissable under Kashrut, the set of Jewish dietary laws, is said to be Kosher. Some foods and
food combinations are non-Kosher, and failure to prepare food in accordance with Kashrut can make otherwise
permissable foods non-Kosher.

• Ketogenic diet: A high-fat, low-carb diet used as a medical treatment for refractory epilepsy.[25]
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L
•• Lacto vegetarianism
•• Liquid diet
•• Low-carbohydrate diet
• Low carbon diet: Consuming food which has been produced, prepared and transported with a minimum of

associated greenhouse gas emissions. An example of this was explored in the book 100-Mile Diet, in which the
authors only consumed food grown within 100 miles of their residence for a year.[26] People who follow this type
of diet are sometimes known as locavores.

•• Low-fat diet
•• Low glycemic index diet
•• Low-protein diet
•• Low sodium diet
•• Lemonade diet

M
•• Macrobiotic diet
•• Master Cleanse
•• McDougall diet
•• Medifast Diet
•• Mediterranean diet
•• Montignac diet

N
•• Natural Foods Diet
•• Negative calorie diet
•• Nutrisystems Diet

O
•• Okinawa diet
•• Omnivore
•• Organic food diet
•• Ornish Diet
•• Ovo-lacto vegetarian diet

P
•• Paleolithic diet
•• Perricone diet
•• Pescetarian diet
•• Plant-based diet
•• Prison loaf
•• Pritikin Program for Diet and Exercise
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R
•• Rastafarian diet
•• Raw foodism

S
•• Scarsdale Medical Diet
•• Shangri-La Diet
•• Slimming World diet
•• Smart For Life
•• Sonoma diet
•• South Beach diet
•• SparkPeople diet
•• Stillman diet
•• Subway diet
•• Sugar Busters!
•• Swank diet

V
• Vegetarian diet: A diet which excludes food containing meat. Vegetarians also avoid food containing by-products

of animal slaughter, such as animal-derived rennet and gelatin.[27]

• Vegan diet: In addition to the requirements of a vegetarian diet, vegans do not eat food produced by animals,
such as eggs and dairy products.[27]

• Very low calorie diet: Consuming fewer than 800 calories per day. Such diets are normally followed under the
supervision of a doctor.[28]

W
• Weight Watchers diet: Foods are assigned points values; dieters can eat any food with a points value provided

they stay within their daily points limit.[29]

• Western dietary pattern: A diet consisting of food which is most commonly consumed in developed countries.
Examples include meat, white bread, milk and puddings.[30] The name is a reference to the Western world.

• Word of Wisdom: The name of a section of the Doctrine and Covenants, followed by members of the Latter Day
Saint movement. Dietary advice includes only eating meat "in times of winter, or of cold, or famine".[31]

Z
• Zone diet: A diet in which a person attempts to split calorie intake from carbohydrates, proteins and fats in a

40:30:30 ratio.[32]
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List of edible seeds
A list of edible seeds here includes seeds that are directly foodstuffs, rather than yielding derived products.
A variety of species can provide edible seeds. Of the six major plant parts, seeds are the most important source of
human food. The other five major plant parts are roots, stems, leaves, flowers, and fruits. Most edible seeds are
angiosperms, but a few are gymnosperms. The most important seed food source is cereals, followed by legumes, and
nuts.
The list is divided into the following categories:
• Beans (or Legumes) are protein-rich soft seeds.
• Cereals (or grains) are grass-like crops that are harvested for their dry seeds. These seeds are often ground to

make flour. Cereals provide almost half of all calories consumed in the world.[1] Botanically, true cereals are
members of the Poaceae or Grass family.
• Pseudocereals are cereal crops that are not members of the Poaceae or Grass Family.

• Nuts are botanically a specific type of fruit but the term is also applied to many edible seeds that are not
botanically nuts.
• Gymnosperms produce nut-like seeds but neither flowers nor fruits.

Beans
See also: Category:Edible legumes, Seed cake
Beans, also known as legumes or pulses include:[2]

Lentils have been part of the human diet since the
Neolithic period.

•• Bambara groundnut
• Chickpeas
• Cowpeas

•• Black eyed pea
• Dry beans, including

•• Common bean
• several species of Vigna, such as the lentil

• Fava or broad beans

•• Hyacinth bean
•• Lablab
• Lentils
• Lupins
•• Moringa oleifera
• Peas
• Peanuts
• Pigeon peas
•• Sterculia
• Velvet beans
• Winged beans
• Yam beans
• Soybeans
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Although some beans can be consumed raw, some need to be heated before consumption. In certain cultures, beans
that need heating are initially prepared as a seed cake. Beans that need heating include:[3]

• Acacia spp. (e.g. Acacia aneura (mulga), Acacia cowleana, Acacia estrophiolata (ironweed), Acacia ligulata
(umbrella bush), Acacia murrayana (tjuntjula), Acacia tetragonophylla (wakalpulka), Acacia kempeana
(Witchetty bush), Acacia coriacea (Wiry wattle), Acacia notabilis, Acacia pyrifolia, Acacia tetragonophylla,
Acacia victoriae, Acacia sophorae, Acacia stenophylla, Acacia tumida)

•• Aleurites moluccana
• Atriplex nummularia (Old man saltbush)
• Panicum spp. (e.g. Panicum australiense, Panicum decompositum, Panicum effusum)
•• Amaranthus mitchellii
•• Amaranthus grandiflorus
• Brachiaria spp. (e.g. Brachiaria piligera Brachiaria milliformis)
• Brachychiton spp. (e.g. Brachychiton diversifolium Brachychiton gregorii, Brachychiton paradoxum,

Brachychiton populneum)
•• Bruguiera rheedii
•• Calandrinia balonensis
•• Canarium australianum
•• Canavalia maritima
•• Entada phaseolides
• Eragrostris spp. (Wangunu) (e.g. Eragrostris eriopoda)
•• Eucalyptus leptopoda
•• Eucalyptus microtheca
• Astrelba pectinata (Mitchell grass)
•• Portulaca oleracea
•• Portulaca intraterranea
• Marsilea drummondii (Nardoo)
•• Nymphae gigantea
•• Rhyncharrhena linearis
•• Themeda australis

Cereals

Maize is the single largest source of food calories in
the world.

True cereals are the seeds of certain species of grass. Three —
maize, wheat and rice — account for about half of the calories
consumed by people every year.[1] Grains can be ground to make
flour, used as the basis of bread, cake, noodles or other food
products. They can also be boiled or steamed, either whole or
ground, and eaten as is. Many cereals are present or past staple
foods, provided a large fraction of the calories in the places that
they are eaten. Cereals include:

•• Barley
•• Fonio
• Maize (corn)
•• Pearl Millet
• Oats
•• Palmer's grass
•• Rice

http://en.wikipedia.org/w/index.php?title=Seed_cake
http://en.wikipedia.org/w/index.php?title=Acacia_aneura
http://en.wikipedia.org/w/index.php?title=Acacia_cowleana
http://en.wikipedia.org/w/index.php?title=Acacia_estrophiolata
http://en.wikipedia.org/w/index.php?title=Acacia_ligulata
http://en.wikipedia.org/w/index.php?title=Acacia_murrayana
http://en.wikipedia.org/w/index.php?title=Acacia_tetragonophylla
http://en.wikipedia.org/w/index.php?title=Acacia_kempeana
http://en.wikipedia.org/w/index.php?title=Acacia_coriacea
http://en.wikipedia.org/w/index.php?title=Acacia_notabilis
http://en.wikipedia.org/w/index.php?title=Acacia_pyrifolia
http://en.wikipedia.org/w/index.php?title=Acacia_tetragonophylla
http://en.wikipedia.org/w/index.php?title=Acacia_victoriae
http://en.wikipedia.org/w/index.php?title=Acacia_sophorae
http://en.wikipedia.org/w/index.php?title=Acacia_stenophylla
http://en.wikipedia.org/w/index.php?title=Acacia_tumida
http://en.wikipedia.org/w/index.php?title=Aleurites_moluccana
http://en.wikipedia.org/w/index.php?title=Atriplex_nummularia
http://en.wikipedia.org/w/index.php?title=Panicum
http://en.wikipedia.org/w/index.php?title=Panicum_australiense
http://en.wikipedia.org/w/index.php?title=Panicum_decompositum
http://en.wikipedia.org/w/index.php?title=Panicum_effusum
http://en.wikipedia.org/w/index.php?title=Amaranthus_mitchellii
http://en.wikipedia.org/w/index.php?title=Amaranthus_grandiflorus
http://en.wikipedia.org/w/index.php?title=Brachiaria
http://en.wikipedia.org/w/index.php?title=Brachiaria_piligera
http://en.wikipedia.org/w/index.php?title=Brachiaria_milliformis
http://en.wikipedia.org/w/index.php?title=Brachychiton
http://en.wikipedia.org/w/index.php?title=Brachychiton_diversifolium
http://en.wikipedia.org/w/index.php?title=Brachychiton_gregorii
http://en.wikipedia.org/w/index.php?title=Brachychiton_paradoxum
http://en.wikipedia.org/w/index.php?title=Brachychiton_populneum
http://en.wikipedia.org/w/index.php?title=Bruguiera_rheedii
http://en.wikipedia.org/w/index.php?title=Calandrinia_balonensis
http://en.wikipedia.org/w/index.php?title=Canarium_australianum
http://en.wikipedia.org/w/index.php?title=Canavalia_maritima
http://en.wikipedia.org/w/index.php?title=Entada_phaseolides
http://en.wikipedia.org/w/index.php?title=Eragrostris
http://en.wikipedia.org/w/index.php?title=Eragrostris_eriopoda
http://en.wikipedia.org/w/index.php?title=Eucalyptus_leptopoda
http://en.wikipedia.org/w/index.php?title=Eucalyptus_microtheca
http://en.wikipedia.org/w/index.php?title=Astrelba_pectinata
http://en.wikipedia.org/w/index.php?title=Portulaca_oleracea
http://en.wikipedia.org/w/index.php?title=Portulaca_intraterranea
http://en.wikipedia.org/w/index.php?title=Marsilea_drummondii
http://en.wikipedia.org/w/index.php?title=Nymphae_gigantea
http://en.wikipedia.org/w/index.php?title=Rhyncharrhena_linearis
http://en.wikipedia.org/w/index.php?title=Themeda_australis
http://en.wikipedia.org/w/index.php?title=Maize
http://en.wikipedia.org/w/index.php?title=File%3AGEM_corn.jpg
http://en.wikipedia.org/w/index.php?title=Cereal
http://en.wikipedia.org/w/index.php?title=Grass
http://en.wikipedia.org/w/index.php?title=Flour
http://en.wikipedia.org/w/index.php?title=Bread
http://en.wikipedia.org/w/index.php?title=Cake
http://en.wikipedia.org/w/index.php?title=Noodles
http://en.wikipedia.org/w/index.php?title=Staple_food
http://en.wikipedia.org/w/index.php?title=Staple_food
http://en.wikipedia.org/w/index.php?title=Cereal
http://en.wikipedia.org/w/index.php?title=Fonio
http://en.wikipedia.org/w/index.php?title=Maize
http://en.wikipedia.org/w/index.php?title=Pearl_Millet
http://en.wikipedia.org/w/index.php?title=Distichlis_palmeri
http://en.wikipedia.org/w/index.php?title=Rice


List of edible seeds 628

•• Rye
•• Sorghum
•• Spelt
•• Teff
•• Triticale
•• Wheat
•• Wild rice

Pseudocereals

Quinoa is not a grass, but its seeds have
been eaten for 6000 years.

•• Breadnut
•• Buckwheat
•• Cattail
•• Chia
•• Flax
•• Grain amaranth
•• Kañiwa
•• Pitseed Goosefoot
•• Quinoa

• Wattleseed (also called acacia seed)

Nuts
See also: List of edible nuts

Brazil nuts come from a South American tree

According to the botanical definition, nuts are a particular kind of
seed.[4] Chestnuts, hazelnuts, and acorns are examples of nuts,
under this definition. In culinary terms, however, the term is used
more broadly to include fruits that are not botanically qualified as
nuts, but that have a similar appearance and culinary role.
Examples of culinary nuts include almonds, coconuts, peanuts and
cashews.[5][6]

•• Almond
•• Beech
•• Brazil nut
•• Candlenut
•• Cashew
• Chestnuts, including:

•• Chinese Chestnut
•• Sweet Chestnut

•• Coconut
•• Colocynth
•• Cucurbita ficifolia
•• Filbert
•• Gevuina avellana
• Hickory, including

•• Pecan
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•• Shagbark Hickory
•• Terminalia catappa
•• Hazelnut
•• Indian Beech
•• Kola nut
•• Macadamia
•• Malabar chestnut
•• Pistacia
•• Mamoncillo
•• Maya nut
•• Mongongo
•• Oak acorns
•• Ogbono nut
•• Paradise nut
•• Pili nut
•• Walnut

•• Black Walnut
•• Water Caltrop

Nut-like gymnosperm seeds

Pine nuts are Gymnosperm seeds that are
edible

• Cycads
•• Ginkgo
•• Gnetum gnemon
•• Juniper
•• Monkey-puzzle
• Pine nuts, including

•• Chilgoza Pine
•• Korean Pine
•• Stone Pine
•• Colorado Pinyon
•• Mexican Pinyon
•• Single-leaf Pinyon

•• Podocarps
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Other
•• Cempedak
•• Egusi
• Euryale ferox (Fox nut)
•• Fluted pumpkin
• Hemp seed
•• Jackfruit
•• Lotus seed
•• Malabar gourd
•• Pumpkin seed
•• Sunflower seed
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List of food origins
Food origins play a role in nutrition and sustainability as foods with common geological origins have a greater
tendency to survive and be valued by the locals. Importance in food therapy is also involved, as allergies to certain
foods can be attributed to race. In this way it's a part of the local food movement. An example would be lactose
intolerance among Polynesians and Native Americans who were not accustomed to breeding cattle as much as
Europeans. Combined with seasonal cooking, food origins can be used in predicting the tendency of ingredients to
work well together, like wine and cheese or rice and tofu. Some foods have a tendency to develop with predominant
civilizations like Chinese herbs in Asia and fertile crescent agriculture in the middle east. Many culinary fruits have
global origins, especially berries, more so than vegetables. Fowl are also common on many different continents, like
geese and ducks. Different variations of vegetables can be found on different continents, like yams in Africa and
Potatoes in South America. Another example would be walnuts in Europe and pecans in North America.
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America

Various squashes such as Turban, Sweet
Dumpling, Carnival, Gold Acorn, Delicata,

Buttercup and Golden Nugget.

Corn, beans and squash were domesticated in Mesoamerica around
3500 BCE. Potatoes and manioc were domesticated in South America.
In what is now the eastern United States, Native Americans
domesticated sunflower, sumpweed and goosefoot around 2500
BCE.[1]

Ancient American Crops[2]

Cereals Maize (corn), maygrass, and little barley

Pseudocereals Amaranth, quinoa, erect knotweed, sumpweed, and sunflowers

Pulses Common beans, tepary beans, scarlet runner beans, lima beans, and peanuts

Fiber Cotton, yucca, and agave

Roots and
Tubers

Jicama, manioc (cassava), potatoes, sweet potatoes, oca, mashua, ulloco, arrowroot, yacon, leren, and groundnuts

Fruits Tomatoes, chili peppers, avocados, cranberries, blueberries, huckleberries, cherimoyas, papayas, pawpaws, passionfruits,
pineapples and strawberries

Melons Squashes

Meat and
poultry

turkey, bison, muscovy ducks, dogs and guinea pigs

Nuts Peanuts, black walnuts, shagbark hickory, pecans and hickory nuts

Other Chocolate, Canna, tobacco, Chicle, rubber, maple syrup, birch syrup and vanilla

Timeline of American Crop Cultivation[3]

Date Crops Location

7000BC Maize Central America

5000BC Cotton Mexico

4800BC Squash
Chili Peppers
Avocados
Amaranth

Mexico

4000BC Maize
Common Bean

Central America

4000BC Ground Nut South America

2000BC Sunflowers
Beans
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North America
•• Domestic turkey
•• Pumpkin
• Black Walnut, Pecans
•• Maple syrup
•• Echinacea

Fruits of North American origin
Canada, Mexico, and the United States are home to a surprising number of edible plants; however, only three are
commercially grown/known on a global scale (grapes, cranberries, and blueberries.) Many of the fruits below are
still eaten locally as they have been for centuries and others are generating renewed interest by eco-friendly
gardeners (less need for bug control) and chefs alike.
• American grape: North American species (e.g., Vitis labrusca; Vitaceae) and American-European hybrids are

grown where grape (Vitis vinifera) is not hardy and are used as rootstocks
• American Mayapple (Podophyllum peltatum; Berberidaceae)
• American plum (Prunus americana; Rosaceae
• American persimmon (Diospyros virginiana; Ebenaceae): Traditional for desserts and as dried fruit.
• Beach Plum (Prunus maritima; Rosaceae)
• Black cherry (Prunus serotina; Rosaceae very popular flavoring for pies, jams, and sweets.
• Black raspberry (Rubus occidentalis or Rubus leucodermis; Rosaceae)
• Blueberry (Vaccinium, sect. Cyanococcus; Ericaceae) [4]

• Buffaloberry (Shepherdia argentea; Elaeagnaceae), which grows wild in the prairies of Canada
• Chokecherry (Prunus virginiana; Rosaceae)
• Cocoplum (Chrysobalanus icaco; Chrysobalanaceae)
• Concord grape[4]

• Cranberry (Vaccinium oxycoccus; Ericaceae)[4]

• False-mastic (Mastichodendron foetidissimum; Sapotaceae)
• Florida Strangler Fig (Ficus aurea; Moraceae)
• Ground Plum (Astragalus caryocarpus; Fabaceae), also called Ground-plum milk-vetch
• Eastern May Hawthorn (Crataegus aestivalis; Rosaceae, better known as mayhaw.)
•• Huckleberry
• Maypop (Passiflora incarnata; Passifloraceae), traditionally a summer treat.
• Pawpaw (Asimina triloba; Annonaceae), not to be confused with Papaya (Carica papaya; Caricaceae), which is

called pawpaw in some English dialects)
• Prickly pear (Opuntia spp.,; Cactaceae) used as both a fruit and vegetable depending on part of plant.
• Red mulberry (Morus rubra; Moraceae)
• Pigeon plum (Coccoloba diversifolia; Polygonaceae)
• Salal berry (Gaultheria shallon; Ericaceae)
• Salmonberry (Rubus spectabilis; Rosaceae)
• Saskatoonberry (Amelanchier alnifolia, Rosaceae
• Saw Palmetto (Serenoa repens; Arecaceae)
• Southern crabapple (Malus angustifolia; Rosaceae)
•• Strawberry
• Thimbleberry (Rubus parviflorus; Rosaceae)
• Toyon (Heteromeles arbutifolia; Rosaceae)
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Pacific North West
Provisionally, this is primarily southern Coast Salish, though much is in common with Coast Salish overall.
Anthropogenic grasslands were maintained. The south Coast Salish may have had more vegetables and land game
than people farther north or on the outer coast. Salmon and other fish were staples in this area. There was kakanee, a
freshwater fish in the Lake Washington and Lake Sammamish watersheds. Shellfish were abundant. Butter clams,
horse clams, and cockles were dried for trade.
Hunting was specialized; professions were probably sea hunters, land hunters, fowlers. Water fowl were captured on
moonless nights using strategic flares.
The managed grasslands not only provided game habitat, but vegetable sprouts, roots, bulbs, berries, and nuts were
foraged from them as well as found wild. The most important were probably bracken and camas; wapato especially
for the Duwamish. Many, many varieties of berries were foraged; some were harvested with comblike devices not
reportedly used elsewhere. Acorns were relished but were not widely available. Regional tribes went in autumn to
the Nisqually Flats (Nisqually plains) to harvest them.[5] Indeed, the region was so abundant that the southern Puget
Sound as a whole had one of the only sedentary hunter-gatherer societies that has ever existed.

Central America
•• Amaranth
•• Vanilla
•• Corn
•• Peanuts
•• Squash
•• Tomatoes
•• Potatoes
•• Tobacco
•• Agave
•• Lima Beans
•• Pineapple

South America
•• Sweet Potatoes
•• Chocolate
•• Cacao
•• Strawberries
•• Alpacas
•• Cat's Claw
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Europe

Viking Age expeditions (blue line): depicting the immense breadth of their voyages
through most of Europe, the Mediterranean Sea, Northern Africa, Asia Minor, the Arctic

and North America

Atlantic, North Europe

Meat

•• Pork
•• Goose
•• Herring

Fruit

•• Raspberry
•• Blackcurrant

Vegetables

•• Angelica
•• Parsnips
•• Turnip
•• Mustard
•• Radish
•• Rapeseed
•• Damsons

Other

•• Vinegar

Continental

Map showing the major Varangian trade routes: the Volga trade route
(in red) and the Trade Route from the Varangians to the Greeks (in

purple). Other trade routes of the eighth-eleventh centuries shown in
orange.

Meat

•• Horse

Salt

•• Atanasovsko Salt
•• Wieliczka Salt
•• Baskunchak Salt

Grain

•• Rye

Herbs

•• Caraway
•• Tarragon
•• Dill

Mediterranean
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There was a great deal of commerce between the provinces of the Roman Empire, all the regions of the empire
became interdependent with one another, some provinces specialized in the production of grain, others in wine and
others in olive oil, depending on the soil type. Columella writes in his Res Rustica, “Soil that is heavy, chalky, and
wet is not unsuited to the growing for winter wheat and spelt. Barley tolerates no place except one that is loose and
dry.”[6] Pliny the Elder writes extensively about agriculture from books XII to XIX, in fact XVIII is The Natural
History of Grain. [7] Some crops grown on Roman farms include wheat, barley, millet, pea, broad bean, lentil, flax,
sesame, chickpea, hemp, turnip, olives, pear, apples, figs, and plums. Others in the Mediterranean include:
•• Beets
•• Broccoli
•• Cauliflower
•• Cabbage
•• Kale
•• Kohlrabi
•• Brussels sprouts
•• Walnuts
•• Fennel
• Catnip (nepeta)
•• Caper
•• Centaurium

Mediterranean and subtropical fruits
Fruits in this category are not hardy to extreme cold, as the preceding temperate fruits are, yet tolerate some frost and
may have a modest chilling requirement. Notable among these are natives of the Mediterranean:

Grapes

• Black mulberry (Morus nigra; Moraceae)
• Cornelian cherry (Cornus mas; Cornaceae)
• Date palm (Phoenix dactylifera; Arecaceae)
• Fig (Ficus spp. Moraceae)
• Grape, called raisin, sultana, or currant when it is dried. (Vitis spp.;

Vitaceae)
• Jujube (Ziziphus zizyphus; Rhamnaceae)
• Olive (Olea europea; Oleaceae)
• Pomegranate (Punica granatum; Punicaceae)
• Sycamore fig (Ficus sycomorus. Moraceae) also called old world sycomore or just sycomore.
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Minoans
The Minoans raised cattle, sheep, pigs, and goats, and grew wheat, barley, vetch, and chickpeas, they also cultivated
grapes, figs, and olives, and grew poppies, for poppy seed and perhaps opium. The Minoans domesticated bees, and
adopted pomegranates and quinces from the Near East. They developed Mediterranean polyculture.[8] There's also
evidence of orchard farming (i.e., figs, olives and grapes).[9]

Africa

Helmeted Guinea Fowl in tall grass.

•• Yams
•• Watermelon
The first instances of domestication of plants for agricultural purposes
in Africa occurred in the Sahel region circa 5000 BCE, when sorghum
and African Rice (Oryza glaberrima) began to be cultivated. Around
this time, and in the same region, the small Guineafowl were
domesticated.

Around 4000 BCE the climate of the Sahara and the Sahel started to
become drier at an exceedingly fast pace. This climate change caused
lakes and rivers to shrink rather significantly and caused increasing desertification. This, in turn, decreased the
amount of land conducive to settlements and helped to cause migrations of farming communities to the more humid
climate of West Africa.[10]

The most famous crop domesticated in the Ethiopian highlands is coffee. In addition, khat, ensete, noog, teff and
finger millet were also domesticated in the Ethiopian highlands. Crops domesticated in the Sahel region include
sorghum and pearl millet. The Kola nut, extracts from which became an ingredient in Coca Cola, was first
domesticated in West Africa. Other crops domesticated in West Africa include African rice, African yams,
black-eyed peas and the oil palm.[1]

Middle East

Fertile Crescent, often seen as the birth place of
civilization.

Neolithic founder crops

The Neolithic founder crops (or primary domesticates) are the eight
plant species that were domesticated by early Holocene (Pre-Pottery
Neolithic A and Pre-Pottery Neolithic B) farming communities in the
Fertile Crescent region of southwest Asia, and which formed the basis
of systematic agriculture in the Middle East, North Africa, India, Persia
and (later) Europe. They consist of flax, three cereals and four pulses,
and are the first known domesticated plants in the world. Although
domesticated rye (Secale cereale) occurs in the final Epi-Palaeolithic
strata at Tell Abu Hureyra (the earliest instance of a domesticated plant
species), it was an insignificant in the Neolithic Period of southwest
Asia and only became common with the spread of farming into
northern Europe several millennia later.

Cereals and Pseudocereals

• Emmer (Triticum dicoccum, descended from the wild T.
dicoccoides)
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• Einkorn (Triticum monococcum, descended from the wild T. boeoticum)
• Barley (Hordeum vulgare/sativum, descended from the wild H. spontaneum)
•• Oats
•• Wheat
•• Sesame
• Flax (Linum usitatissimum)

Vegetables

Pulses

• Lentil (Lens culinaris)
• Pea (Pisum sativum)
• Chickpea (Cicer arietinum)
• Bitter vetch (Vicia ervilia)

Other

•• Lettuce
•• Radishes
•• Onions
•• Leeks
•• Carrots
•• Parsley
•• Cucumbers

Other

• Flax (Linum usitatissimum)
•• Mustard
•• Vinegar

Asia
•• Chicken
•• Shiitake Mushrooms
•• Yams
•• Eggplant
•• Azuki bean
Tibetan plateau

•• Barley
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North Asia
•• Blackcurrant

Korean Peninsula

•• Barley
•• Millet
•• Wheat
•• Legumes

Fruits of Asian origin
Some fruits native to Asia or of Asian Origin.
• Arhat (Siraitia grosvenorii; Cucurbitaceae) Also called longevity fruit
• Coconut (Cocos nucifera; Arecaceae)
• Che (Cudrania tricuspidata; Moraceae) Also called Cudrania, Chinese Mulberry, Cudrang, Mandarin Melon

Berry, Silkworm Thorn, zhe
• Durian (Durio spp; Malvaceae)
• Goumi (Elaeagnus multiflora ovata; Elaeagnaceae family)
• Hardy Kiwi (Actinidia arguta; Actinidiaceae family)
• Kiwifruit or Chinese gooseberry (Actinidia spp.; Actinidiaceae)
• Mock Strawberry or Indian Strawberry (Potentilla indica; Rosaceae)
• Lanzones (Lansium domesticum; Meliaceae family)
• Lapsi (Choerospondias axillaris Roxb. Anacardiaceae)
• Longan (Dimocarpus longan; Sapindaceae family)
• Lychee (Litchi chinensis; Sapindaceae family)
• Mangosteen (Garcinia mangostana; Clusiaceae family)
• Nungu (Borassus flabellifer; Arecaceae)
•• Peach
• Persimmon (aka Sharon Fruit) (Diospyros kaki; Ebenaceae)
• Rambutan (Nephelium lappaceum; Sapindaceae family)
• Rhubarb (Rheum rhaponticum; Polygonaceae)
• Sageretia (Sageretia theezans; Rhamnaceae) Also called Mock Buckthorn

Indus Valley
Around 7000 BC, sesame, eggplant, and humped cattle had been domesticated in the Indus Valley.[11] By 3000 BC,
turmeric, cardamom, black pepper and mustard were harvested in India.[12]

Polynesia
•• Alpinia galanga
•• Casuarina
•• Eucalyptus
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Australia
•• Macademia nuts
•• Aniseed myrtle

Fruits of Australian origin

Although the fruits of Australia were eaten for thousands of years as bushfood by Aboriginal people, they have only
been recently recognized for their culinary qualities by non-indigenous people. Many are regarded for their piquancy
and spice-like qualities for use in cooking and preserves. Some Australian fruits also have exceptional nutritional
qualities, including high vitamin C and other antioxidants.
• Atherton Raspberry (Rubus probus; Rosaceae)
• Black Apple (Planchonella australis; Sapotaceae)
• Blue tongue (Melastoma affine; Melastomataceae)
• Bolwarra (Eupomatia laurina; Eupomatiaceae)
• Burdekin Plum (Pleiogynium timorense; Anacardiaceae)
• Broad-leaf Bramble (Rubus hillii; Rosaceae)
• Cedar Bay cherry (Eugenia carissoides; Myrtaceae)
• Cluster fig (Ficus racemosa; Moraceae)
• Common apple-berry (Billardiera scandens; Pittosporaceae)
• Conkerberry (Carissa lanceolata; Apocynaceae)
• Davidson's plum (Davidsonia spp.; Cunoniaceae)
• Desert fig (Ficus platypoda; Moraceae)
• Desert lime (Citrus glauca; Rutaceae)
• Doubah (Marsdenia australis; Apocynaceae)
• Emu Apple (Owenia acidula; Meliaceae)
• Fibrous Satinash (Syzygium fibrosum; Myrtaceae)
• Finger Lime (Citrus australasica; Rutaceae)
• Illawarra Plum (Podocarpus elatus; Podocarpaceae)
• Little gooseberry tree (Buachanania arborescens; Anacardiaceae)
• Kakadu lime (Citrus gracilis; Rutaceae)
• Kutjera (Solanum centrale; Solanaceae)
• Kakadu plum (Terminalia ferdinandiana; Combretaceae)
• Karkalla (Carpobrotus rossii; Aizoaceae)
• Lady apple (Syzygium suborbiculare; Myrtaceae)
• Lemon aspen (Acronychia acidula; Rutaceae)
• Midyim (Austromyrtus dulcis; Myrtaceae)
• Mountain pepper (Tasmannia spp.; Winteraceae )
• Muntries (Kunzea pomifera; Myrtaceae)
• Native Cherry (Exocarpus cupressiformis; Santalaceae)
• Native currant (Acrotriche depressa; Ericaceae)
• Native gooseberry (Physalis minima; Solanaceae)
• Pigface (Carpobrotus glaucescens; Aizoaceae)
• Pink-flowered Native Raspberry (Rubus parvifolius; Rosaceae)
• Purple apple-berry (Billarderia longiflora; Pittosporaceae)
• Quandong (Santalum acuminatum; Elaeocarpaceae)
• Riberry (Syzygium luehmannii; Myrtaceae)
• Rose-leaf Bramble (Rubus rosifolius; Rosaceae)
• Rose myrtle (Archirhodomyrtus beckleri; Myrtaceae)
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• Sandpaper Fig (Ficus coronata; Moraceae)
• Small-leaf tamarind (Diploglottis campbellii; Sapindaceae)
• Snow berry (Gaultheria hispida; Ericaceae)
• Sweet apple-berry (Billarderia cymosa; Pittosporaceae)
• Tanjong (Mimusops elengi; Sapindaceae)
• White aspen (Acronychia oblongifolia; Rutaceae)
• Wild orange (Capparis mitchellii; Capparaceae)
• Wongi (Manilkara kaukii; Sapotaceae)
• Yellow plum (Ximenia americana; Olacaceae)
• Zig Zag Vine (Melodurum leichhardtii; Annonaceae)

References
[1] Diamond, Jared (1999). Guns, Germs, and Steel. New York: Norton Press. ISBN 0-393-31755-2.
[2] Diamond, Jared. Guns, Germs and Steel, W. W. Norton & Company, 1999, p. 126.
[3] Gardening History Timeline: From Ancient Times to the 20th Century (http:/ / www. gardendigest. com/ timegl. htm)
[4] "Cranberries: America's Native Fruit" (http:/ / www. bellybytes. com/ recipes/ cranberries. shtml). Belly Bytes. . Retrieved 2009-01-04.

"Cranberries are as American as apple pie - in fact, even more so, for cranberries are one of only three major native North American fruits
(Concord grapes and blueberries being the others). Long before the Pilgrims arrived in 1620, the North American Indians combined crushed
cranberries with dried deer meat and melted fat to make pemmican - a food that would keep for a long time."

[5] Suttle, Wayne P.; Lane, Barbara (1990-08-20). "South Coast Salish". In Sturtevant, William C.. Handbook of North American Indians. 7.
Northwest coast. Washington: Smithsonian Institution. pp. 485–500. ISBN 0-16-020390-2 (v. 7).

[6][6] Lucius Junius Moderatus Columella, On Agriculture (Res Rustica), (Loeb Classical Library), Book II page 145
[7] http:/ / www. perseus. tufts. edu/ cgi-bin/ ptext?lookup=Plin. + Nat. + toc
[8] However, it has been doubted recently that the systematic exploitation within a Polyculture model was employed at Crete (Hamilakis, Y

(2007) (http:/ / www3. interscience. wiley. com/ journal/ 119953774/ abstract?CRETRY=1& SRETRY=0)
[9] Sherratt, A. (1981) Plough and pastoralism: aspects of the secondary products revolution
[10][10] O'Brien, Patrick K. (General Editor). Oxford Atlas of World History. New York: Oxford University Press, 2005. pp.22-23
[11][11] Diamond 1997, p. 100
[12] "Curry, Spice & All Things Nice: Dawn of History" (http:/ / www. menumagazine. co. uk/ book/ dawnofhistory. html). .

http://en.wikipedia.org/w/index.php?title=Ficus_coronata
http://en.wikipedia.org/w/index.php?title=Moraceae
http://en.wikipedia.org/w/index.php?title=Diploglottis_campbellii
http://en.wikipedia.org/w/index.php?title=Sapindaceae
http://en.wikipedia.org/w/index.php?title=Gaultheria_hispida
http://en.wikipedia.org/w/index.php?title=Ericaceae
http://en.wikipedia.org/w/index.php?title=Billarderia_cymosa
http://en.wikipedia.org/w/index.php?title=Pittosporaceae
http://en.wikipedia.org/w/index.php?title=Mimusops_elengi
http://en.wikipedia.org/w/index.php?title=Sapindaceae
http://en.wikipedia.org/w/index.php?title=Acronychia_oblongifolia
http://en.wikipedia.org/w/index.php?title=Rutaceae
http://en.wikipedia.org/w/index.php?title=Capparis_mitchelii
http://en.wikipedia.org/w/index.php?title=Capparaceae
http://en.wikipedia.org/w/index.php?title=Manilkara_kaukii
http://en.wikipedia.org/w/index.php?title=Sapotaceae
http://en.wikipedia.org/w/index.php?title=Ximenia_americana
http://en.wikipedia.org/w/index.php?title=Olacaceae
http://en.wikipedia.org/w/index.php?title=Melodorum_leichhardtii
http://en.wikipedia.org/w/index.php?title=Annonaceae
http://en.wikipedia.org/w/index.php?title=Jared_Diamond
http://en.wikipedia.org/w/index.php?title=Guns%2C_Germs%2C_and_Steel
http://www.gardendigest.com/timegl.htm
http://www.bellybytes.com/recipes/cranberries.shtml
http://en.wikipedia.org/w/index.php?title=Concord_grapes
http://en.wikipedia.org/w/index.php?title=Pemmican
http://www.perseus.tufts.edu/cgi-bin/ptext?lookup=Plin.+Nat.+toc
http://www3.interscience.wiley.com/journal/119953774/abstract?CRETRY=1&SRETRY=0
http://www.menumagazine.co.uk/book/dawnofhistory.html


List of plants used in herbalism 641

List of plants used in herbalism

The Chelsea Physic Garden has cultivated
medicinal plants since 1673. The plant shown

here is montbretia (crocosmia aurea), used as a
remedy for dysentery.

This is a list of plants used in herbalism.
Most cultures have a tradition of using plants medicinally. In Europe,
apothecaries stocked herbal ingredients for their medicines. In the
Latin names for plants created by Linnaeus, the word officinalis
indicates that a plant was used in this way. For example, the marsh
mallow has the classification Althaea officinalis, as it was traditionally
used as an emollient to soothe ulcers.[1] Ayurvedic medicine, herbal
medicine and traditional Chinese medicine are other examples of
medical practices that incorporate medical uses of plants.
Pharmacognosy is the branch of modern medicine about medicines
from plant sources. Plants included here are those that have been or are
being used medicinally, in at least one such medicinal tradition.

Modern medicine now tends to use the active ingredients of plants
rather than the whole plants. The phytochemicals may be synthesized, compounded or otherwise transformed to
make pharmaceuticals. Examples of such derivatives include Digoxin, from digitalis; capsaicine, from chili; and
aspirin, which is chemically related to the salicylic acid found in white willow. The opium poppy continues to be a
major industrial source of opiates, including morphine. Few traditional remedies, however, have translated into
modern drugs, although there is continuing research into the efficacy and possible adaptation of traditional herbal
treatments.

Many, if not most of the medicinal uses of plants noted in this article predate evidence based medicine, and the
majority have not been subjected to scientific research to determine their efficacy. In general, a plant should only be
used medicinally if studies have shown that this usage is safe and effective. Except as otherwise noted, it should not
be presumed that either is the case.

A

Aloe vera

• Açai (Euterpe oleracea) Although açai berries are a longstanding
food source for indigenous people of the Amazon, there is no
evidence that they have historically served a medicinal, as opposed
to nutritional role. In spite of their recent popularity in the United
States as a dietary supplement, there is currently no evidence for
their effectiveness for any health-related purpose.[2]

• Alfalfa (Medicago sativa) leaves are used to lower cholesterol, as
well as for kidney and urinary tract ailments.[3]

• Aloe vera leaves are widely used to heal burns, wounds and other
skin ailments[4]

• Arnica (Arnica montana) is used as an anti-inflammatory[5] and for osteoarthritis.[6]

• Asthma weed (Euphorbia hirta) has been used traditionally in Asia to treat bronchitic asthma and laryngeal
spasm.[7][8] It is used in the Philippines for dengue fever[9][10]

• Astragalus (Astragalus propinquus) has long been used in traditional Chinese medicine to strengthen the immune
system, and is used in modern China to treat hepatitis and as an adjunctive therapy in cancer.[11]
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B
• Barberry (Berberis vulgaris) has a long history of medicinal use, dating back to the Middle Ages particularly

among Native Americans. Uses have included skin ailments, scurvy and gastro-intestinal ailments.[12]

• Belladonna (Atropa belladonna), although toxic, was used historically in Italy by women to enlarge their pupils,
as well as a sedative, among other uses. The name itself means "beautiful woman" in Italian.[13]

• Bilberry (Vaccinium myrtillus) used to treat diarrhea, scurvy, and other conditions.[14]

• Bitter gourd (Momordica charantia) is used as an agent to reduce the blood glucose level.[15]

• Bitter leaf (Vernonia amygdalina) is used by both primates and indigenous peoples in Africa to treat intestinal
ailments such as dysentery[16][17]

• Bitter orange (Citrus × aurantium) used in traditional Chinese medicine and by indigenous peoples of the
Amazon for nausea, indigestion and constipation.[18]

• Black cohosh (Actaea racemosa) historically used for arthritis and muscle pain, used more recently for conditions
related to menopause and menstruation.[19]

• Blessed thistle (Cnicus benedictus) was used during the Middle Ages to treat bubonic plague. In modern times,
tea made from blessed thistle is used for loss of appetite, indigestion and other purposes.[20]

• Blueberries (genus Vaccinium) are of current medical interest as an antioxidant[21][22] and for urinary tract
ailments[23]

• Burdock (Arctium lappa) has been used traditionally as a diuretic and to lower blood sugar[24] and, in traditional
Chinese medicine as a treatment for sore throat and symptoms of the common cold.[25]

C

Chili peppers

• Cat's claw (Uncaria tomentosa) has a long history of use in South
America to prevent and treat disease.[26]

• Cayenne (Capsicum annuum) is a type of chili that has been used as
both food and medicine for thousands of years. Uses have included
pain relief and treating fever, cold, diarrhea, among other
conditions.[27][28]{Failed verification}} [29]

• Celery (Apium graveolens) seed is used only occasionally in
tradition medicine. Modern usage is primarily as a diuretic.[30]

• Chamomille (Matricaria recutita and Anthemis nobilis) used over
thousands of years for a variety of conditions, including
sleeplessness, anxiety, and gastrointestinal conditions such as upset stomach, gas, and diarrhea.[31]

• Chaparral (Larrea tridentata) leaves and twigs are used by Native Americans to make a tea used for a variety of
conditions, including arthritis, cancer and a number of others. Subsequent studies have been extremely variable, at
best. Chaparral has also been shown to have high liver toxicity, and has led to kidney failure, and is not
recommended for any use by the U.S. Food and Drug Administration (FDA) or American Cancer Society.[32][33]

• Chasteberry (Vitex agnus-castus) used over thousands of years for menstrual problems, and to simulate
lactation.[34]

• Chili (Capsicum frutescens)'s active ingredient, capsaicine, is the basic of commercial pain-relief ointments in
Western medicine. The low incidence of heart attack in Thais has been shown to be related to capsaicine's
fibronolytic action (dissolving blood clots).[35]

• Cinchona is a genus of about 38 species of trees whose bark is a source of alkaloids, including quinine. Its use as
a febrifuge was first popularized in the 17th century by Peruvian Jesuits.[36]

• Clove (Syzygium aromaticum) is used for upset stomach and as an expectorant, among other purposes. The oil is
used topically to treat toothache.[37]
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• Coffee senna (Cassia occidentalis) is used in a wide variety of roles in traditional medicine, including in
particular as a broad-spectrum internal and external antimicrobial, for liver disorders, for intestinal worms and
other parasites and as an immune-system stimulant.[38][39]

• Comfrey (Symphytum officinale) has been used as a vulnerary and to reduce inflammation.[40] It was also used
internally in the past, for stomach and other ailments, but its toxicity has led a number of other countries,
including Canada, Brazil, Australia, and the United Kingdom, to severely restrict or ban the use of comfrey.[41]

• Cranberry (Vaccinium macrocarpon) used historically as a vulnerary and for urinary disorders, diarrhea, diabetes,
stomach ailments, and liver problems. Modern usage has concentrated on urinary tract related problems.[42]

D

Dandelion flower

• Dandelion (Taraxacum officinale) was most commonly used
historically to treat liver diseases, kidney diseases, and spleen
problems[43]

• Digitalis (Digitalis lanata), or foxglove, came into use in treating
cardiac disease in late 18th century England in spite of its high
toxicity.a Its use has been almost entirely replaced by the
pharmaceutical derivative Digoxin, which has a shorter half-life in
the body, and whose toxicity is therefore more easily managed.[44]

Digoxin is used as an antiarrhythmic agent and inotrope[45]

• Dong quai (Angelica sinensis) has been used for thousands of years
in Asia, primarily in women's health.[46]

E
• Elderberry (Sambucus nigra) berries and leaves have traditionally been used to treat pain, swelling, infections,

coughs, and skin conditions and, more recently, flu, common cold, fevers, constipation, and sinus infections.[47]

• Ephedra (Ephedra sinica)) has been used for more than 5,000 years in traditional Chinese medicine for
respiratory ailments.[48] Products containing ephedra for weight loss, energy and athletic performance,
particularly those also containing caffeine, have been linked to stroke, heart arrhythmia, and even death. Such
products have been banned in the United States since December, 2003. Other dietary supplements containing
ephedra were similarly banned in February, 2004.[49]

• Eucalyptus (Eucalyptus globulus) leaves were widely used in traditional medicine as a febrifuge.[50] Eucalyptus
oil is commonly used in over-the-counter cough and cold medications, as well as for an analgesic.[51]

• European Mistletoe (Viscum album) has been used to treat seizures, headaches, and other conditions.[52]

• Evening primrose (Oenothera spp.) oil has been used since the 1930s for eczema, and more recently as an
anti-inflammatory[53]
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F
• Fenugreek (Trigonella foenum-graecum) has long been used to treat symptoms of menopause, and digestive

ailments. More recently, it has been used to treat diabetes, loss of appetite and other conditions[54]

• Feverfew (Tanacetum parthenium) has been used for centuries for fevers, headaches, stomach aches, toothaches,
insect bites and other conditions.[55]

• Flaxseed (Linum usitatissimum) is most commonly used as a laxative. Flaxseed oil is used for different
conditions, including arthritis[56]

G

Garlic bulbs

• Garlic (Allium sativum) widely used as an antibiotic[57][58][59][60]

and, more recently, for treating cardiovascular disease[61][62]

• Ginger (Zingiber officinale) is used to relieve nausea[63]

• Gingko (Gingko biloba) leaf extract has been used to treat asthma,
bronchitis, fatigue, and tinnitus[64]

• Ginseng (Panax ginseng and Panax quinquefolius) has been used
medicinally, in particular in Asia, for over 2,000 years, and is
widely used in modern society.[65]

• Goldenseal (Hydrastis canadensis) was used traditionally by Native
Americans to treat skin diseases, ulcers, and gonorrhea. More
recently, the herb has been used respiratory tract and a number of other infections[66]

• Grape (Vitis vinifera) leaves and fruit have been used medicinally since the ancient Greeks.[67]

• Guava (Psidium guajava) has a rich history of use in traditional medicine. Scientific study of guava's medicinal
usage has focused on gastro-intestinal ailments. Guava has been shown to be an effective treatment for acute
infectious diarrhea.[68][69]

H
• Hawthorn (specifically Crataegus monogyna and Crataegus laevigata) fruit has been used since the first century

for heart disease. Other uses include digestive and kidney problems.[70]

• Hoodia (Hoodia gordonii) is traditionally used by Kalahari Bushmen to reduce hunger and thirst. It is currently
marketed as an appetite suppressant.[71]

• Horse chestnut (Aesculus hippocastanum) seeds, leaves, bark, and flowers have been used medicinally for many
centuries. The raw plant materials are toxic unless processed.[72]

• Horsetail (Equisetum arvense) dates back to ancient Roman and Greek medicine, when it was used to stop
bleeding, heal ulcers and wounds, and treat tuberculosis and kidney problems.[73]
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J
• Jamaica dogwood (Piscidia erythrina or Piscidia piscipula) is used in traditional medicine to treat pain, insomnia

and anxiety.[74] Scientific studies have underscored the plant's medicinal potential.[75]

K
• Kava (Piper methysticum) has been used for centuries in the South Pacific to make a ceremonial drink with

sedative and anesthetic properties. It is used as a soporific, as well as for asthma and urinary tract infection[76]

• Konjac (Amorphophallus konjac) is a significant dietary source of glucomannan,[77][78] which is used in treating
obesity,[79] constipation,[80] and reducing cholesterol.[81]

L

Lavender blossoms

• Lavender (Lavandula angustifolia) was traditionally used as an
antiseptic and for mental health purposes. It was also used ancient
Egypt in mummifying bodies. There is little scientific evidence that
lavender is effective for most mental health uses.[82]

• Lemon (Citrus limon), along with other citruses, has a long history
of use in Chinese and Indian traditional medicine.[83] In
contemporary use, honey and lemon is common for treating coughs
and sore throat.

• Licorice root (Glycyrrhiza glabra) has a long history of medicinal usage in Eastern and Western medicine. Uses
include stomach ulcers, bronchitis, and sore throat, as well as infections caused by viruses, such as hepatitis.[84]

M
• Marigold (Calendula officinalis), or calendula, has a long history of use in treating wounds and soothing skin[85]

• Marsh mallow (Althaea officinalis) has been used for over 2,000 years as both a food and a medicine[1]

• Milk thistle (Silybum marianum) has been used for thousands of years for a variety of medicinal purposes, in
particular liver problems.[86]

N
• Neem (Azadirachta indica), used in India to treat worms, malaria, rheumatism and skin infections among many

other things. Its many uses have led to neem being called "the village dispensary" in India.[87]

• Noni (Morinda citrifolia) has a history of use as for joint pain and skin conditions.[88]
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O
• Opium Poppy (Papaver somniferum) is the plant source of morphine, used for pain relief. Morphine made from

the refined and modified sap is used for pain control in terminal patients. Dried sap was used as a traditional
medicine until the 19th century.

P

Purple coneflowers

• Papaya (Carica papaya) is used for treating wounds.[89]

• Peppermint (Mentha x piperita) oil, from a cross between water
mint and spearmint, has a history of medicinal use for a variety of
conditions, including nausea, indigestion, and symptoms of the
common cold.[90]

• Purple coneflower (Echinacea purpurea) and other species of
Echinacea has been used for at least 400 years by Native Americans
to treat infections and wounds, and as a general "cure-all". It is
currently used for symptoms associated with cold and flu[91][92]

R
• Red clover (Trifolium pratense) has been used historically to treat cancer and respiratory problems. More

recently, it has been used for women's health issues.[93]

S
• Sage (Salvia officinalis), shown to improve cognitive function in patients with mild to moderate Alzheimer's

disease[94][95]

• St. John's wort (Hypericum perforatum), evaluated for use as an antidepressant, but with ambiguous
results.[96][97][98]

• Saw palmetto (Serenoa repens) was used medicinally by the Seminole tribe[99]

T
• Tea tree oil (Melaleuca alternifolia) has been used medicinally for centuries by Australian aboriginal people.

Modern usage is primarily as an antibacterial or antifungal agent.[100]

• Thunder God Vine (Tripterygium wilfordii) is used in traditional Chinese medicine to treat inflammation or an
overactive immune system[101]

• Thyme (Thymus vulgaris) is used to treat bronchitis and cough. It serves as an antispasmotic and expectorant in
this role. It has also been used in many other medicinal roles in Asian and Ayurvedic medicine, although it has
not been shown to be effective in non-respiratory medicinal roles.[102]

• Tulasi (Ocimum tenuiflorum or Holy Basil) is used for a variety of purposes in Aryuvedic medicine.[103]

• Turmeric (Curcuma longa), a spice that lends its distinctive yellow color to Indian curries, has long been used in
Ayurvedic and traditional Chinese medicine to aid digestion and liver function, relieve arthritis pain, and regulate
menstruation.[104]
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U

Valerian flowers

• Umckaloabo, or South African Geranium (Pelargonium sidoides),
used in treating acute bronchitis[105]

V

• Valerian (Valeriana officinalis) has been used since at least ancient
Greece and Rome for sleep disorders and anxiety.[106]

W

• White willow (Salix alba) is a plant source of salicylic acid, a
chemical related to aspirin, although more likely to cause stomach
upset as a side effect than asprin itself. Used from ancient times for
the same uses as aspirin.[107]

Y
• Yerba santa (Eriodictyon crassifolium) was used by the Chumash people to keep airways open for proper

breathing.[108]

• Yohimbe (Pausinystalia yohimbe) has a long history of use in Africa as an aphrodisiac.[109]

Databases
• Elizabeth M. Manhã, Maria C. Silva, Maria G. C. Alves, Maurício B. Almeida, Maria G. L. Brandão (October 3,

2008). "PLANT - A bibliographic database about medicinal plants" [110]. Retrieved 2010-09-29.
• James Duke. "Dr. Duke's Phytochemical and Ethnobotanical Databases" [111]. Retrieved 2011-09-29.
• "Protabase: Useful Plants of Tropical Africa" [112]. Plant Resources of Tropical Africa [113]. Retrieved

2011-09-29.
• "Tropical Plant Database" [114]. Raintree. Retrieved 2011-10-18.
• "Plant Database" [115]. Plants for a Future. Retrieved 2011-10-18.

Notes
Digitalis use in the United States is controlled by the U.S. Food and Drug Administration and can only be prescribed
by a physician. Misuse can cause death.
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• Barnes; Anderson; Phillipson (2007). Herbal Medicines (3rd ed). London: Pharmaceutical Press. ISBN 978 0
85369 623 0.

External links
• Media related to herbalism (http:/ / commons. wikimedia. org/ w/ index. php?title=Special:Search&

search=herbalism) at Wikimedia Commons (http:/ / commons. wikimedia. org/ wiki/ Main_Page)

List of rice varieties
The following is a list of varieties of rice.
Worldwide there are more than 40,000 different varieties of rice, species name Oryza sativa. Here are some of the
common and popular varieties.

Major categories
There are four major categories of rice worldwide: Indica, japonica, aromatic and glutinous.[1]

African varieties
• African rice (not Oryza sativa but a different species, known as Oryza glaberrima.)
•• New Rice for Africa
• Ofada Rice (grown in Ofada Town South West Nigeria.)

Australian varieties
•• Amaroo - semi-dwarf medium grain
• Reiziq - semi-dwarf medium grain
• Jarrah - semi-dwarf medium grain
• Koshihikari - tall short grain Japonica style
• Opus - semi-dwarf short grain Japonica style
• Illabong - semi-dwarf arborio style
• Langi - semi-dwarf long grain, soft cooking (low amylose)
• Doongara - semi-dwarf long grain, hard cooking (high amylose)
• Kyeema - tall long grain, fragrant

Bangladeshi varieties
•• Chinigura Rice
•• Kalijira Rice - similar to basmati and jasmine rice but with very tiny, short grains, resembling sushi rice
•• Kataribhog Rice
•• Paijam Rice
•• Najirshail Rice
•• Balam Rice
•• Binni Rice
•• BrriDhan - This is a group of high yielding rice varieties developed by Bangladesh Rice Research Institute.
•• Hori Dhan
•• Irri Rice
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•• Miniket Rice
•• Hamim
•• Balam-small Red
•• Balam-small White
•• Pakh Beruin
•• Khara Beruin
•• Raujan-1
•• Raujan-2
•• Kathali Beruin White
•• Kathali Beruin Red
•• Akia Beruin Red
•• Akia Beruin White
•• Modhu Beruin Red
•• Modhu Beruin White
•• Mou Beruin
•• Lathial-7 Red
•• Lathial-7 White
•• Lapha
•• Kalo Beruin

Bhutanese varieties
• Bhutanese red rice - like brown rice but semi-milled. See Brown rice.

Cambodian varieties

• Phka Malis(ផ្កាម្លិះ) - similar to fragrant Thai Jasmine rice

• Neang Khon(នាងខុន)

• Phka Khnei(ផ្កាខ្ញី) - another fragrant variety, phka meaning "flower".

• Neang Minh(នាងខុន) - long grain rice

• Phka Romdul(ផ្ការំដូល)

• Bonla Pdao(បន្លាផ្ដៅ)

• Sen Kro Ob(សែនក្រអូប)

• Sen Pi Dao(ែសនពិដេា)

http://en.wikipedia.org/w/index.php?title=Bhutanese_red_rice
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Canadian varieties
•• Wild Rice

Chinese varieties
•• Forbidden rice

Dominican varieties
•• Prosequisa 4
•• Prosequisa 5
•• Prosequisa 10
•• Juma 57
•• Juma 58
•• Juma 66
•• Juma 67
•• Idiaf 1
•• Yocahú CFX-18
•• Cristal 100
•• Toño Brea
•• Inglés Corto
•• Inglés Largo

Iranian varieties
Many varieties of rice are cultivated in Iran. A few of them are listed below
•• Domsiah
•• Binam
•• Hasani
•• Salari
•• Ambarboo
•• Sang Tarom
•• Hasan Sarai

Italian varieties
•• Arborio
•• Ariete
•• Baldo
•• Carnaroli
•• Lido
•• Originario
•• Padano
•• Ribe
•• Roma
•• Sant'Andrea
•• Thaibonnet
•• Venere
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•• Vialone Nano

Japanese varieties
•• Koshihikari
•• Hitomebore
•• Hinohikari
•• Kinuhikari
•• Nihonbare
•• Sasanishiki
•• Kirara397
•• Hoshinoyume
•• Domannaka
•• Akitakomachi
•• Haenuki
•• Hanaechizen
•• Akebono (rice)
•• Asahi (rice)

Nepalese varieties
•• Pokhareli
•• Jire Masino
•• Mansooli
•• Basmati
•• Mansuri
•• Pahele
•• Jhinuwa
•• Sarju
•• Sabitri

Lao / Thai varieties
•• Sticky Rice
• Rice biodiversity in Laos [2]

PakistaniRice
•• 1121 Basmati Rice
•• Super Basmati Rice
•• Super Basmati Shaheen Rice
•• Super Basmati Kainat Rice
•• Super Fine Rice
•• Pk-385 Basmati Rice
•• PK-198 Basmati Rice
•• D-98 Basmati Rice
•• PK-386 Long Grain Rice
•• Supri Rice
•• KS-282 Long Grain Rice
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•• C9 Long Grain Rice
•• Irri-9 Long Grain Rice
•• Irri-6 Long Grain Rice
•• D.R Long Grain Rice

Portuguese varieties
•• Agulha Rice
•• Carolino Rice

Indian varieties
•• Basmati
•• Ambemohar
•• Dubraj rice
• Aizon Rice [3]

•• Champaa Rice
•• Clearfield Rice
•• Hasan serai
•• Gobindo Bhog [West Bengal]
•• Atop
•• HMT Rice
•• Thimmasamundaram Mollakolukulu
•• Jay Shrirama Rice
• Joha rice [4]

•• Rosematta rice
•• Navara rice
•• Raja Hansa rice
•• Molakolukulu
•• Patna rice
•• Pusa Rice
•• 74 count
•• Idly Rice - Short grain
•• Sona Masuri
• Ranjit Rice [5]

•• Katta sambar
•• Hansraj
•• Jyothi
•• Annapoornna
• Poreiton chakhau - aromatic dark red rice from Manipur
•• Rice varieties of Karnataka- Jaya, Thanu, Tunga, IR-30864, BR-2655 (Produced in SFPP Project, VC Farm,

Mandya, Karnataka, India)
• Traditional Kerala rice varieties - Chitteni (ml:ചിറ്റേനി),Aryan(ml:ആര്യൻ),

Thavalakkannan(ml:തവളക്കണ്ണൻ),Vattan (ml:വട്ടൻ), Wayanad Kayamma (കയമ്മ),Palakkad
Matta(പാലക്കാടന് മട്ട)

•• Assamese rice varieties - Bora, Malbhog, Manuhar, Bahadur, Kushal, Maniram IR-8, etc.
•• Tamilnadu rice varieties- IR-20,IR-50,Aduthurai(ADT)-36,Ambai-16, BPT 5204, ADT 43, improved white

ponni, Co-43 etc.,
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•• Seela Rice
•• Basmati tukda
•• Arwa
•• Parwmal

Indonesian rice varieties/landraces
•• Cianjur Pandanwangi (aromatic)
•• Rajalele (semi-aromatic)
•• Peta
•• many deep swamp rice varieties of Kalimantan (Borneo)
•• dryland rice landraces of Java
•• Temanggung black rice
•• Mandel Handayani; Segreng Handayani, Gunung Kidul red rice, Yogyakarta

Philippine varieties
•• Baysilanon
•• Dinorado
• Ifugao Rice
•• Maharlika
•• Milagrosa pino
•• Segadis Milagrosa
•• Kalinayan
•• Sinandomeng
•• IR-841
•• IR-64
•• Angelika
•• Azucena
•• Malagkit
•• Wagwag
•• 80 other varieties which include Red, Brown, Black, White, Glutinous rice

Sri Lankan varieties
•• Samba
•• Sri Lankan Red Rice
•• Keeri Samba
•• Supiri Samba
•• Supiri Nadu
•• Nadu Rice
•• Badhabath
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Spanish varieties

Bomba Rice.

•• Bahia
•• Bomba
•• Calasparra
•• Senia

Thai varieties

•• Jasmine rice
•• White rice

•• White Glutinous rice
•• Black Glutinous rice
•• Red Cargo rice
•• Brown rice

United States varieties

California varieties
•• Akitakomachi rice
•• California New Variety rice
•• Calmochi rice
•• Calrose rice
•• Wehani rice

Louisiana varieties
•• Pecan rice
•• Popcorn rice

Vietnamese varieties
•• Dự Hương Rice
• Nàng Thơm Chợ Đào Rice - from Mỹ Lệ commune, Cần Đước district, Long An province
• Nếp cái hoa vàng from Nam Dinh province
•• Nếp cẩm Rice
•• Nếp Tú Lệ
• Tài Nguyên Rice - from Long An province
• Tám Xoan Rice - from Hải Hậu district, Nam Dinh province
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This list is incomplete.

List of unrefined sweeteners
This list of unrefined sweeteners includes all natural, unrefined, or low-processed sweeteners.
Sweeteners are usually made from the fruit or sap of plants, but can also be made from any other part of the plant, or
all of it. Some sweeteners are made from starch, with the use of enzymes. Sweeteners made by animals, especially
insects, are put in their own section as they can come from more than one part of plants.

From sap

A block of Indian jaggery, a type of raw sugar

Three cakes of commercially produced palm
sugar

The sap of some species is concentrated to make sweeteners, usually
through drying or boiling.

• Cane juice, syrup, molasses, and raw sugar, which has many
regional and commercial names including demerara, jaggery,
muscovado, panela, piloncillo, turbinado sugar, Florida Crystals and
Sucanat, are all made from sugarcane (Saccharum spp.).

• Sweet sorghum syrup is made from the sugary juice extracted from
the stalks of Sorghum spp., especially S. bicolor.

• Mexican or maize sugar can be made by boiling down the juice of
green maize stalks.[1]

• Agave nectar is made from the sap of Agave spp., including tequila
agave (Agave tequilana).[2]

• Birch syrup is made from the sap of Birch trees (Betula spp.).[3]

• Maple syrup, taffy and sugar are made from the sap of tapped maple
trees (Acer spp.).[4]

• Palm sugar is made by tapping the flower stalk of various palms to
collect the sap. The most important species for this is the Indian
date palm (Phoenix sylvestris), but other species used include
palmyra (Borassus flabelliformis), coconut (Cocos nucifera), toddy
(Caryota urens), gomuti (Arenga saccharifera), and nipa (Nypa
fruticans) palms.[5][6]

• The sweet resin of the Sugar Pine (Pinus lambertiana) was
considered by John Muir to be better than maple sugar.[7]
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From roots
The juice extracted from the tuberous roots of certain plants is, much like sap, concentrated to make sweeteners,
usually through drying or boiling.
• Sugar beet syrup (Zuckerrübensirup in German) is made from the tuberous roots of the sugar beet (Beta

vulgaris).[8] Sugar beet molasses, a by-product of the processing to make refined sugar, also exists but is mainly
used for animal feed.[9]

• Yacón syrup is made from the tuberous roots of yacón (Smallanthus sonchifolius ).[10]

• Sweet Cicely root
•• Licorice root

From nectar and flowers
• A "palatable" brown sugar can be made by boiling down the dew from flowers of the common milkweed

(Asclepias syriaca).[7]

From seeds
The starchy seeds of certain plants are transformed into sweeteners by using the enzymes formed during germination
or from bacterian cultures. Some sweeteners made with starch are quite refined and made by degrading purified
starch with enzymes, such as corn syrup.
• Barley malt syrup is made from germinated barley grains.[11]

• Brown rice malt syrup is made from rice grains cooked and then cultured with malt enzymes.[12]

• Amazake is made from rice fermented with Koji (Aspergillus oryzae).[12]

From fruits
Further information: List of culinary fruits
Many fresh fruits, dried fruits and fruit juices are used as sweeteners. Some examples are:
• Watermelon sugar, made by boiling the juice of ripe watermelons.[13]

• Pumpkin sugar, made by grating the pumpkins, in the same manner as to make beet sugar.[14][15]

• Dates, date paste, spread, syrup ("dibs"), or powder (date sugar) are made from the fruit of the date palm (Phoenix
dactylifera).

• Jallab is made by combining dates, grape molasses and rose water.
• Pekmez is made of grapes, fig (Ficus carica) and mulberry (Morus spp.) juices, condensed by boiling with

coagulant agents.
A variety of molasses are made with fruit:
• Carob molasses is made from the pulp of the Carob tree's fruit.[16]
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From leaves

Dried and powdered Stevia leaves

In a few species of plants the leaves are sweet and can be used as
sweeteners.
• Stevia spp. can be used whole, or dried and powdered to sweeten

food or drink. Uniquely, stevia contains no carbohydrates or
calories.[17]

• Jiaogulan (Gynostemma pentaphyllum), has sweet leaves, although
not as sweet as Stevia.[18]

By animals

• True honey, made by honey bees (Apis spp.) from gathered nectar.
• Sugarbag, the honey of stingless bees, which is more liquid than the honey from honey bees.[19]
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M

Mango

Australian Mango with its cross section

Ripe Sindhri mangoes from Sindh, Pakistan

The mango is a fleshy stone fruit belonging to the genus
Mangifera, consisting of numerous tropical fruiting trees in the
flowering plant family Anacardiaceae. The mango is native to the
Indian subcontinent from where it spread all over the world. It is
one of the most cultivated fruits of the tropical world. While other
Mangifera species (e.g. horse mango, M. foetida) are also grown
on a more localized basis, Mangifera indica – the common
mango or Indian mango – is the only mango tree commonly
cultivated in many tropical and subtropical regions, and its fruit is
distributed essentially worldwide.

In several cultures, its fruit and leaves are ritually used as floral
decorations at weddings, public celebrations and religious
ceremonies.

Etymology

The English word "mango" originated from the Tamil word
māṅgai or mankay[1][2][3][4](Tamil: மாங்காய்) or Malayalam
māṅṅa[5][6] (Malayalam: മാങ്ങ; from the Dravidian root word for
the same), via Portuguese (also manga).[7][8] The word's first
recorded attestation in a European language was a text by
Ludovico di Varthema in Italian in 1510, as manga; the first recorded occurrences in languages such as French and
post-classical Latin appear to be translations from this Italian text. The origin of the "-o" ending in English is
unclear.[9] Other fruits were also pickled and came to be called "mangoes", especially bell peppers, and by the 18th
century, the word "mango" became a verb meaning "to pickle".[10]
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Description

Close-up image of the inflorescence and
immature fruits of Alphonso mango

A mango tree in full bloom in Kerala, India

Mango trees (Mangifera indica L.) grow up to 35–40 m (unknown
operator: u'strong'unknown operator: u'strong'unknown
operator: u'strong' unknown operator: u'strong') tall, with a
crown radius of 10 m (unknown operator: u'strong' ft). The mango
tree is long-lived, as some specimens still fruit after 300 years.Mango
[11] In deep soil, the taproot descends to a depth of 6 m (unknown
operator: u'strong' ft), with profuse, wide-spreading feeder roots;
the tree also sends down many anchor roots, which penetrate several
feet of soil. The leaves are evergreen, alternate, simple, 15–35 cm
(unknown operator: u'strong'unknown operator:
u'strong'unknown operator: u'strong' unknown operator:
u'strong') long and 6–16 cm (unknown operator:
u'strong'unknown operator: u'strong'unknown operator:
u'strong' unknown operator: u'strong') broad; when the leaves are
young they are orange-pink, rapidly changing to a dark, glossy red,
then dark green as they mature. The flowers are produced in terminal
panicles 10–40 cm (unknown operator: u'strong'unknown
operator: u'strong'unknown operator: u'strong' unknown
operator: u'strong') long; each flower is small and white with five
petals 5–10 mm (unknown operator: u'strong'unknown operator:
u'strong'unknown operator: u'strong' unknown operator:
u'strong') long, with a mild, sweet odor suggestive of lily of the
valley. The fruit takes three to six months to ripen.

The ripe fruit varies in size and color. Cultivars are variously yellow,
orange, red or green, and carry a single flat, oblong pit that can be
fibrous or hairy on the surface, and which does not separate easily
from the pulp. Ripe, unpeeled fruit gives off a distinctive resinous,
sweet smell. Taste of mango fruit could be described as combination
of a nectarine, a pineapple and an orange. Inside the pit 1–2 mm
(unknown operator: u'strong'unknown operator:
u'strong'unknown operator: u'strong' unknown operator:
u'strong') thick is a thin lining covering a single seed, 4–7 mm
(unknown operator: u'strong'unknown operator:
u'strong'unknown operator: u'strong' unknown operator:
u'strong') long. The seed contains the plant embryo.

The Haapus mango,the type found in Ratnagiri, is very famous in
Maharashtra.
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The seed of mango can be hairy or fibrous

Mango orchard in Multan, Pakistan

Unripe mangoes on a mango tree

A view of Mangifera indica in South India
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Native, green mangoes from the Philippines

A basket of ripe mangoes from Bangladesh

a mango bunch eaten by a squirrel

Cultivation

Mangoes have been first cultivated in South Asia, for thousands of
years[12] and reached Southeast and East Asia between the fifth and
fourth centuries BC. By the 10th century AD, cultivation had begun in
East Africa.[12] The 14th century Moroccan traveler, Ibn Battuta,
reported it at Mogadishu.[13] Cultivation came later to Brazil, the West
Indies and Mexico, where an appropriate climate allows its growth.[12]

The mango is now cultivated in most frost-free tropical and warmer subtropical climates; more than a third of the
world's mangoes are cultivated in India alone, with the second being China.[14][15][16]

Mango is also grown in Andalusia & Canary islands, Spain (mainly in Málaga province), as it's coastal subtropical
climate allows the rowth of tropical plants and fruit trees. Many commercial cultivars are grafted on to the
cold-hardy rootstock of Gomera-1 mango cultivar, original from Cuba. It's root system is well adapted to coastal
mediterranean climate.[17] Many of the 1,000+ mango cultivars are easily cultivated using grafted saplings, ranging
from the "turpentine mango" (named for its strong taste of turpentine[18]) to the huevos de toro.
Other cultivators include North, South and Central America, the Caribbean, south, west and central Africa, Australia,
China, Pakistan, Bangladesh, and Southeast Asia.
Though India is the largest producer of mangoes, it accounts for less than one percent of the international mango
trade; India consumes most of its own production. [19]

Dwarf or semidwarf varieties serve as ornamental plants and can be grown in containers.
A wide variety of diseases can afflict mangoes; see List of mango diseases.
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Potential for contact dermatitis
Mango peel and sap contain urushiol, the chemical in poison ivy and poison sumac that can cause urushiol-induced
contact dermatitis in susceptible people.[20] Cross-reactions between mango contact allergens and urushiol have been
observed.[21] Those with a history of poison ivy or poison oak contact dermatitis may be most at risk for such an
allergic reaction.[22] Urushiol is also present in mango leaves and stems. During mango's primary ripening season, it
is the most common source of plant dermatitis in Hawaii.[23]

Food
The mango is generally sweet, although the taste and texture of the flesh varies across cultivars, some having a soft,
pulpy texture similar to an overripe plum, while the flesh of others is firmer, like a cantaloupe or avocado, or may
have a fibrous texture. For consumption of unripe, pickled or cooked fruit, the mango skin may be consumed
comfortably, but has potential to cause contact dermatitis of the lips, gingiva or tongue in susceptible people (see
above). Under-ripe mangoes can be ripened by placing them in brown paper bags. They will then keep in a plastic
bag in the refrigerator for about four or five days.[24] In ripe fruits which are commonly eaten fresh, the skin may be
thicker and bitter tasting, so is typically not eaten.

Cuisine

Mangoes are widely used in cuisine. Sour, unripe mangoes are used in chutneys, athanu, pickles, or side dishes, or
may be eaten raw with salt, chili, or soy sauce. A cooling summer drink called panna or panha comes from
mangoes. Mango jelly made of mango pulp called mamidi thandralu (మామిడి తాండ్రలు) in Telugu and
mambazha vettu (மாம்பழ வெட்டு) in Tamil is very popular. A dish called mamidikaya pappu(మామిడికాయ
పప్పు) in Telugu and mangai paruppu(மாங்காய் பருப்பு) in Tamil, where mangoes are cooked with red gram
dhal and green chillies, is served with cooked rice and clarified but raw mangoes are typically eaten fresh; however,
they can have many other culinary uses. Mango lassi, a popular drink made throughout South Asia,[25] is created by
mixing ripe mangoes or mango pulp with buttermilk and sugar. Ripe mangoes are also used to make curries. Aamras
is a popular pulp/thick juice made of mangoes with sugar or milk, and is consumed with bread, rice or pooris. The
pulp from ripe mangoes is also used to make jam called mangada.
Mangoes are used in preserves such as moramba, amchur (dried and powdered unripe mango) and pickles, including
a spicy mustard-oil pickle. Ripe mangoes are often cut into thin layers, desiccated, folded, and then cut. These bars
are similar to dried guava fruit bars available in some countries. The fruit is also added to cereal products such as
muesli and oat granola.
Unripe mango may be eaten with bagoong (especially in the Philippines), fish sauce or with dash of salt. Dried strips
of sweet, ripe mango (sometimes combined with seedless tamarind to form mangorind) are also popular. Mangoes
may be used to make juices, mango nectar, and as a flavoring and major ingredient in ice cream and sorbetes.
Mango is used to make juices, smoothies, ice cream, fruit bars, raspados, aguas frescas, pies and sweet chili sauce,
or mixed with chamoy, a sweet and spicy chili paste. It is popular on a stick dipped in hot chili powder and salt or as
a main ingredient in fresh fruit combinations. In Central America, mango is either eaten green mixed with salt,
vinegar, black pepper and hot sauce, or ripe in various forms. Toasted and ground pumpkin seed (called pepita) with
lime and salt are the norm when eating green mangoes. Some people also add soy sauce or chili sauce.
Pieces of mango can be mashed and used as a topping on ice cream or blended with milk and ice as milkshakes.
Sweet glutinous rice is flavored with coconut, then served with sliced mango as a dessert. In other parts of Southeast
Asia, mangoes are pickled with fish sauce and rice vinegar. Green mangoes can be used in mango salad with fish
sauce and dried shrimp. Mango with condensed milk may be used as a topping for shaved ice.
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Nutrients and phytochemicals

Mango, raw

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  250 kJ (unknown operator: u'strong' kcal)

Carbohydrates 15 g

- Sugars 13.7 g

- Dietary fiber 1.6 g

Fat 0.38 g

Protein 0.82 g

Vitamin A equiv. 54 μg (7%)

- beta-carotene 640 μg (6%)

Thiamine (vit. B1) 0.03 mg (3%)

Riboflavin (vit. B2) 0.04 mg (3%)

Niacin (vit. B3) 0.67 mg (4%)

Pantothenic acid (B5) 0.2 mg (4%)

Vitamin B6 0.12 mg (9%)

Folate (vit. B9) 43 μg (11%)

Vitamin C 36 mg (43%)

Calcium 11 mg (1%)

Iron 0.16 mg (1%)

Magnesium 10 mg (3%)

Phosphorus 14 mg (2%)

Potassium 168 mg (4%)

Zinc 0.09 mg (1%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

The energy value per 100 g (3.5 oz) is 250 kJ (60 kcal), and that of the apple mango is slightly higher (79 kcal per
100g). Mango contains a variety of phytochemicals[26] and nutrients. The fruit pulp is high in prebiotic dietary fiber,
vitamin C, diverse polyphenols and provitamin A carotenoids.[27]

In mango fruit pulp, the antioxidant vitamins A and C, Vitamin B6 (pyridoxine), folate, other B vitamins and
essential nutrients, such as potassium, copper and amino acids, are present. Mango peel and pulp contain other
phytonutrients, such as the pigment antioxidants – carotenoids and polyphenols – and omega-3 and -6
polyunsaturated fatty acids.[28]

Mango peel contains pigments that may have antioxidant properties,[26][29] including carotenoids, such as the 
provitamin A compound, beta-carotene, lutein and alpha-carotene,[30] polyphenols[31][32] such as quercetin, 
kaempferol, gallic acid, caffeic acid, catechins, tannins, and the unique mango xanthonoid, mangiferin,[33] any of 
which may counteract free radicals in various disease processes as revealed in preliminary research.[34][35] 

Phytochemical and nutrient content appears to vary across mango species.[36] Up to 25 different carotenoids have 
been isolated from mango pulp, the densest of which was beta-carotene, which accounts for the yellow-orange
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pigmentation of most mango species.[37] Peel and leaves also have significant polyphenol content, including
xanthonoids, mangiferin and gallic acid.[38]

The mango triterpene, lupeol,[39] is an effective inhibitor in laboratory models of prostate and skin cancers.[40][41][42]

An extract of mango branch bark called Vimang, isolated by Cuban scientists, contains numerous polyphenols with
antioxidant properties in vitro[43] and on blood parameters of elderly humans.[44]

The pigment euxanthin, known as Indian yellow, is often thought to be produced from the urine of cattle fed mango
leaves; the practice is described as having been outlawed in 1908 due to malnutrition of the cows and possible
urushiol poisoning.[45] This supposed origin of euxanthin appears to rely on a single, anecdotal source, and Indian
legal records do not outlaw such a practice.[46]

Cultural significance

Mango roundabout, Rajshahi,
Bangladesh

The mango is the national fruit of India and [47] Pakistan. It is also the
national fruit in the Philippines. The mango tree is the national tree of
Bangladesh.[48]

In Hinduism, the perfectly ripe mango is often held by Lord Ganesha as a
symbol of attainment, regarding the devotees potential perfection. Mango
blossoms are also used in the worship of the goddess Saraswati. No
Telugu/Kannada new year's day called Ugadi passes without eating ugadi
pacchadi made with mango pieces as one of the ingredients. In Tamil
Brahmin homes mango is an ingredient in making vadai paruppu on Sri Rama
Navami day (Lord Ram's Birth Day) and also in preparation of pachchadi on

Tamil new year's day.

The Jain goddess Ambika is traditionally represented as sitting under a mango tree[49].

An image of Ambika under a mango tree in Cave 34 of
the Ellora Caves

Mango leaves are used to decorate archways and doors in Indian
houses and during weddings and celebrations like Ganesh
Chaturthi. Mango motifs and paisleys are widely used in different
Indian embroidery styles, and are found in Kashmiri shawls,
Kanchipuram silk sarees, etc. Paisleys are also common to Iranian
art, because of its pre-Islamic Zoroastrian past.

In Tamil Nadu, the mango is considered, along with banana and
jackfruit, as one of the three royal fruits (Mukkani-முக்கனி)
occupying first place in terms of sweetness and flavor.
Ma-pala-vazhai (மா-பலா-வாழை)
Famous Urdu poet Mirza Asadullah Khan Ghalib was very fond of
mangoes. There are many anecdotes concerning his love for
mangoes. [50]. Rabindranath Tagore was fond of mangoes and has
written poems about its flowers- aamer monjori. Poet Sa'd Bin Ard
has written some poems about mangoes.

In Australia, the first tray of mangoes of the season is traditionally
sold at an auction for charity.[51]
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Production and consumption
Mangoes account for approximately half of all tropical fruits produced worldwide. The Food and Agriculture
Organization of the United Nations estimates worldwide production at nearly 35000000 tonnes (unknown operator:
u'strong' short tons) in 2009 (table below). The aggregate production of the top 10 countries is responsible for
roughly 80% of worldwide production.
Alphonso, Benishaan or Benisha (Banginapalli in Telugu and other south Indian languages) and Kesar mango
varieties are the most popular varieties in India's southern states, while Chausa, Dasheri and Langra varieties are
most popular in the northern states. Names of other varieties of mango available in India are malgova, peethar,
rumani, bangalura, rasalu, thothapari, neelam, sindhoora, and salem.
Generally, ripe mangoes have an orange-yellow or reddish peel and are juicy for eating, while exported fruit are
often picked while underripe with green peels. Although producing ethylene while ripening, unripened exported
mangoes do not have the same juiciness or flavor as fresh fruit.
Like other drupaceous fruits, mangoes come in both freestone and clingstone varieties.

Country Production in millions of tons

  Pakistan ~ 13.6

  People's Republic of China 4.2

  Thailand 2.5

  Indonesia 2.2

  Mexico ~ 1.9

  India ~ 1.8

  Brazil ~ 1.2

World total 34.9

Key ~ 2008 data

Source Food And Agricultural Organization of United Nations: Economic And Social Department: The Statistical Division [13]

|+Top producers of mangoes, mangosteens, guavas, 2008-9

Cultivars
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Alphonso mangoes (local name: Hapoos) are
grown mainly in Devgad, Sindhudurg and

Ratnagiri districts of Maharashtra and Valsad
district of Gujarat, India, and favored there, and
are now popular in the United States.[52][53]

Many hundreds of named mango cultivars exist. In mango orchards,
several cultivars are often crossed to improve pollination. Many
desired cultivars are monoembryonic and must be propagated by
grafting or they do not breed true. A common mono-embryonic
cultivar is Alphonso, an important export product.

Cultivars that excel in one climate may fail elsewhere. For example,
Indian cultivars such as Julie, a prolific cultivar in Jamaica, require
annual fungicide treatment to escape a lethal fungal disease known as
anthracnose in Florida. Asian mangoes are resistant to anthracnose.

The current world market is dominated by the cultivar Tommy Atkins,
a seedling of Haden that first fruited in 1940 in southern Florida, U.S.
It was initially rejected commercially by Florida researchers.[54] For
example, 80% of mangoes in UK supermarkets are Tommy Atkins.
Despite its fibrous flesh and only fair taste, growers worldwide have
embraced the cultivar for its exceptional productivity and disease resistance, shelf-life, transportability and size and
appealing color. Tommy Atkins is predominant in the U.S. as well, although other cultivars, such Kent, Keitt, the
Haitian-grown Madame Francis and the Mexican grown Champagne are widely available.

In urban areas of southern Florida, small gardens have fueled the desire for dwarf mango trees. The Fairchild
Tropical Botanic Garden has promoted "condo mangoes," such as Fairchild, which produces at a height below 2–2.5
m (unknown operator: u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown
operator: u'strong').

Condo mango is a term that became popular some years ago in Florida, U.S., and the word "condo" is derived from
the word condominium because a condo mango tree, being dwarfed and small in size, was suitable for container
growing in condominiums. Essentially, "condo" means a smaller variety of tree that is dwarf or semidwarf in nature,
e.g. Ice Cream, or grafted to achieve a dwarfing characteristic, that can be maintained to a certain size with careful
foliage pruning and root pruning if necessary. While condo has been generally associated with mango trees, it can be
applied to any fruit tree that is a natural dwarf or has been dwarfed similar to the bonsai technique. As such, the
words "condo" and "dwarf" are interchangeable.

There is an Australian variety of mango known as R2E2 [55], a name based on the original plant's orchard row
location. This variety produces large (up to 1 kg or 2 lb) yellow-red fruit that attracts a premium price in the
Australian market.

Co-evolution
The mango may be an example of an 'evolutionary anachronism', a fruit adapted for ecological relationship with
now-extinct large mammals such as giant ground sloths or gomphotheres. Most large fleshy fruits serve the function
of seed dispersal, accomplished by their consumption by large animals and excreted in their dung, ready to sprout.
Since there are no extant native animals large enough to effectively disperse mango seeds in this fashion, the fruit
may have co-evolved with Pleistocene megafauna. If so, the mango occupies an ecological niche similar to that of
the avocado.[56][57]
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Gallery

Mango tree with flowers Mature Mangifera indica
after annual flowering, note

the budding fruits and
residual flowers.

Immature fruit of Mangifera,
approximately six weeks

after annual flowering

Banganpalli mangoes sold at
Guntur, India

Freshly harvested mangoes and
bananas at a fruit stand on the

island of Maui, Hawaii

A mango stand in Merritt Island,
Florida

A nearly-ripened purple
mango, Israel
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Maple syrup

Bottled maple syrup

Maple syrup is a syrup usually made from the xylem sap of sugar
maple, red maple, or black maple trees, although it can also be made
from other maple species. In cold climates, these trees store starch in
their trunks and roots before the winter; the starch is then converted to
sugar that rises in the sap in the spring. Maple trees can be tapped by
boring holes into their trunks and collecting the exuded sap. The sap is
processed by heating to evaporate much of the water, leaving the
concentrated syrup.

Maple syrup was first collected and used by aboriginal people of North
America. The practice was adopted by European settlers, who
gradually improved production methods. Technological improvements
in the 1970s further refined syrup processing. The Canadian province
of Quebec is by far the largest producer, responsible for about
three-quarters of the world's output; Canadian exports of maple syrup
exceed C$145 million (approximately US$141 million) per year.
Vermont is the largest producer in the United States, generating about
5.5 percent of the global supply.

Maple syrup is graded according to the Canada, United States, or
Vermont scales based on its density and translucency. Sucrose is the
most prevalent sugar in maple syrup. In Canada, syrups must be at
least 66 percent sugar and be made exclusively from maple sap[1] to
qualify as maple syrup. In the United States, a syrup must be made
almost entirely from maple sap to be labelled as "maple".

Maple syrup is often eaten with pancakes, waffles, French toast, or oatmeal and porridge. It is also used as an
ingredient in baking, and as a sweetener and flavouring agent. Culinary experts have praised its unique flavour,
although the chemistry responsible is not fully understood.

Sources

A sugar maple tree (Morton
Arboretum, Illinois, USA)

Three species of maple trees are predominantly used to produce maple syrup and
related products: the sugar maple (Acer saccharum), the black maple (A.
nigrum), and the red maple (A. rubrum),[2] because of the high sugar content
(roughly two to five percent) in the sap of these species.[3] The black maple is
included as a subspecies or variety in a more broadly viewed concept of A.
saccharum, the sugar maple, by some botanists.[4] Of these, the red maple has a
shorter season because it buds earlier than sugar and black maples, which alters
the flavour of the sap.[5]

A few other (but not all) species of maple (Acer) are also sometimes used as
sources of sap for producing maple syrup, including the box elder or Manitoba
maple (Acer negundo),[6] the silver maple (A. sacharinum),[7] and the bigleaf
maple (A. macrophyllum).[8] A syrup similar to maple syrup can also be
produced from the sap of certain species of birch (Betula).[9]
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History

Native Americans

A 19th-century illustration, "Sugar-Making
Among the Indians in the North"

Aboriginal peoples living in the northeastern part of North America
were the first groups known to have produced maple syrup and maple
sugar. According to aboriginal oral traditions, as well as archaeological
evidence, maple tree sap was being processed into syrup long before
Europeans arrived in the region.[10][11] There are no authenticated
accounts of how maple syrup production and consumption began,[12]

but various legends exist; one of the most popular involves maple sap
being used in place of water to cook venison served to a chief.[11]

Other stories credit the development of maple syrup production to
Nanabozho, Glooskap, or the squirrel. Aboriginal tribes developed
rituals around sugar-making, celebrating the Sugar Moon (the first full
moon of spring) with a Maple Dance.[13] Many aboriginal dishes

replaced the salt traditional in European cuisine with maple sugar or syrup.[11]

The Algonquians recognized maple sap as a source of energy and nutrition. At the beginning of the spring thaw, they
used stone tools to make V-shaped incisions in tree trunks; they then inserted reeds or concave pieces of bark to run
the sap into buckets, which were often made from birch bark.[12] The maple sap was concentrated either by dropping
hot cooking stones into the buckets[14] or by leaving them exposed to the cold temperatures overnight and disposing
of the layer of ice that formed on top. Production of maple syrup is one of only a few agricultural processes in North
America that is not a European colonial import.[12]

Europeans
In the early stages of European colonization in northeastern North America, native peoples showed the arriving
colonists how to tap the trunks of certain types of maples during the spring thaw to harvest the sap.[15] André Thevet,
the "Royal Cosmographer of France", wrote about Jacques Cartier drinking maple sap during his Canadian
voyages.[16] By 1680, European settlers and fur traders were involved in harvesting maple products.[17] However,
rather than making incisions in the bark as the natives did, the Europeans opted to use the less destructive method of
drilling tapholes in the trunks with augers. During the 17th and 18th centuries, processed maple sap was used
primarily as a source of concentrated sugar, in both liquid and crystallized-solid form, as cane sugar had to be
imported from the West Indies.[12][13]

Maple sugaring parties typically began to operate at the start of the spring thaw in regions of woodland with
sufficiently large numbers of maples.[15] Syrup makers first bored holes in the trunks, usually more than one hole per
large tree; they then inserted wooden spouts into the holes and hung a wooden bucket from the protruding end of
each spout to collect the sap. The buckets were commonly made by cutting cylindrical segments from a large tree
trunk and then hollowing out each segment's core from one end of the cylinder, creating a seamless, watertight
container.[12] Sap filled the buckets, and was then either transferred to larger holding vessels (barrels, large pots, or
hollowed-out wooden logs), often mounted on sledges or wagons pulled by draft animals, or carried in buckets or
other convenient containers.[18] The sap-collection buckets were returned to the spouts mounted on the trees, and the
process was repeated for as long as the flow of sap remained "sweet". The specific weather conditions of the thaw
period were, and still are, critical in determining the length of the sugaring season.[19] As the weather continues to
warm, a maple tree's normal early spring biological process eventually alters the taste of the sap, making it
unpalatable, perhaps due to an increase in amino acids.[7]

The boiling process was time-consuming. The harvested sap was transported back to the party's base camp, where it 
was then poured into large vessels (usually made from metal) and boiled to achieve the desired consistency.[12] The
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sap was usually transported using large barrels pulled by horses or oxen to a central collection point, where it was
processed either over a fire built out in the open or inside a shelter built for that purpose (the "sugar shack").[12][20]

Modern era
Around the time of the American Civil War, syrup makers started using large, flat sheet metal pans as they were
more efficient for boiling than heavy, rounded iron kettles, because of a greater surface area for evaporation.[20]

Around this time, cane sugar replaced maple sugar as the dominant sweetener in the US; as a result, producers
focused marketing efforts on maple syrup. The first evaporator, used to heat and concentrate sap, was patented in
1858. In 1872, an evaporator was developed that featured two pans and a metal arch or firebox, which greatly
decreased boiling time.[12] Around 1900, producers bent the tin that formed the bottom of a pan into a series of flues,
which increased the heated surface area of the pan and again decreased boiling time. Some producers also added a
finishing pan, a separate batch evaporator, as a final stage in the evaporation process.[20]

Two taps in a maple tree, using
plastic tubing for sap collection

Buckets began to be replaced with plastic bags, which allowed people to see at a
distance how much sap had been collected. Syrup producers also began using
tractors to haul vats of sap from the trees being tapped (the sugarbush) to the
evaporator. Some producers adopted motor-powered tappers and metal tubing
systems to convey sap from the tree to a central collection container, but these
techniques were not widely used.[12] Heating methods also diversified: modern
producers use wood, oil, natural gas, propane, or steam to evaporate sap.[20]

Modern filtration methods were perfected to prevent contamination of the
syrup.[21]

A large number of technological changes took place during the 1970s. Plastic
tubing systems that had been experimental since the early part of the century
were perfected, and the sap came directly from the tree to the evaporator house.[22] Vacuum pumps were added to
the tubing systems, and preheaters were developed to recycle heat lost in the steam. Producers developed
reverse-osmosis machines to take a portion of water out of the sap before it was boiled, increasing processing
efficiency.[12]

Improvements in tubing and vacuum pumps, new filtering techniques, "supercharged" preheaters, and better storage
containers have since been developed. Research continues on pest control and improved woodlot management.[12] In
2009, researchers at the University of Vermont unveiled a new type of tap that prevents backflow of sap into the tree,
reducing bacterial contamination and preventing the tree from attempting to heal the bore hole.[23]

Processing

A traditional bucket tap and a plastic bag tap

Production methods have been streamlined since colonial days, yet
remain basically unchanged. Sap must first be collected and boiled
down to obtain pure syrup without chemical agents or preservatives.
Maple syrup is made by boiling between 20 and 50 litres (unknown
operator: u'strong' and unknown operator: u'strong' US gal) of sap
(depending on its concentration) over an open fire until 1 litre
(unknown operator: u'strong' US gal) of syrup is obtained, usually at
a temperature 4.1 °C (unknown operator: u'strong' °F) over the
boiling point of water.[20][24] Syrup can be boiled entirely over one
heat source or can be drawn off into smaller batches and boiled at a

more controlled temperature.[25]
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The finished syrup has a density of 66° or greater on the Brix scale (a hydrometric scale used to measure sugar
solutions).[26] The syrup is then filtered to remove sugar sand, crystals made up largely of sugar and calcium
malate.[27] These crystals are not toxic, but create a "gritty" texture in the syrup if not filtered out.[28] The filtered
syrup is graded and packaged while still hot, usually at a temperature of 82 °C (unknown operator: u'strong' °F) or
greater. The containers are turned over after being sealed to sterilize the cap with the hot syrup. Packages can be
made of metal, glass, or coated plastic, depending on volume and target market.[29] The syrup can also be heated
longer and further processed to create a variety of other maple products, including maple sugar, maple butter or
cream, and maple candy or taffy.[30]

Off-flavours
Off-flavours can sometimes develop during the production of maple syrup; causes include contaminants in the
boiling apparatus, such as paint or cleanser; changes in the sap, such as fermentation when it has been left sitting too
long; and changes in the tree, such as "buddy sap" late in the season when budding has begun.[31] In some
circumstances it is possible to remove off-flavours through processing.[32]

Production

A small evaporation pan

Maple syrup production is centred in northeastern North America;
however, given the correct weather conditions, it can be made
wherever suitable species of maple trees grow.
A maple syrup production farm is called a "sugarbush" or
"sugarwood". Sap is often boiled in a "sugar house" (also known as a
"sugar shack," "sugar shanty," or cabane à sucre), a building louvered
at the top to vent the steam from the boiling sap.[33]

Maples are usually tapped beginning at 30 to 40 years of age. Each tree
can support between one and three taps, depending on its trunk
diameter. The average maple tree will produce 35 to 50 litres

(unknown operator: u'strong' to unknown operator: u'strong' US gal) of sap per season, up to 12 litres
(unknown operator: u'strong' US gal) per day.[34] This is roughly equal to 7% of its total sap. Seasons last for four
to eight weeks, depending on the weather.[35] During the day, starch stored in the roots for the winter rises through
the trunk as sugary sap, allowing it to be tapped.[19] Sap is not tapped at night because the temperature drop inhibits
sap flow, although taps are typically left in place overnight.[36] Some producers also tap in autumn, though this
practice is less common than spring tapping. Maples can continue to be tapped for sap until they are over 100 years
old.[34]

Commerce

Maple sap being transformed to syrup

Canada produces more than 80 percent of the world's maple syrup,
producing about 26500000 litres (unknown operator: u'strong' US
gal) in 2004. The vast majority of this comes from the province of
Quebec, which is the world's largest producer, with about 75 percent of
global production totalling 24660000 litres (unknown operator:
u'strong' US gal) in 2005.[37] As of 2003, Quebec had more than
7,000 producers, collectively making over 24000000 litres (unknown
operator: u'strong' US gal) of syrup.[38] Production in Quebec is
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controlled through a supply management system, with producers receiving quota allotments from the Fédération des
producteurs acéricoles du Québec, which also maintains reserves of syrup.[39] Canada exports more than 9400000
litres (unknown operator: u'strong' US gal) of maple syrup per year, valued at more than C$145 million.[22][40]

The provinces of Ontario, Nova Scotia, New Brunswick, and Prince Edward Island produce smaller amounts of
syrup.[37]

The Canadian provinces of Manitoba and Saskatchewan produce maple syrup using the sap of the box elder or
Manitoba maple (Acer negundo).[6] However, a Manitoba maple tree's yield is usually less than half that of a similar
sugar maple tree.[41] Manitoba maple syrup has a slightly different flavour from sugar-maple syrup, because it
contains less sugar and the tree's sap flows more slowly.
Vermont is the biggest US producer, with over unknown operator: u',' US gallons (unknown operator:
u'strong'unknown operator: u','l) during the 2011 season, followed by New York with unknown operator: u','
US gallons (unknown operator: u'strong'unknown operator: u','l) and Maine with unknown operator: u',' US
gallons (unknown operator: u'strong'unknown operator: u','l). Wisconsin, Ohio, New Hampshire, Michigan,
Pennsylvania, Massachusetts, and Connecticut all produced marketable quantities of maple syrup of less than
unknown operator: u',' US gallons (unknown operator: u'strong'unknown operator: u','l) each in 2011.[42] As
of 2003, Vermont produced about 5.5 percent of the global syrup supply.[38]

Maple syrup has been produced on a small scale in some other countries, notably Japan and South Korea.[43]

However, in South Korea in particular, it is traditional to consume maple sap, called gorosoe, instead of processing it
into syrup.[44] Japan is a large importer of maple syrup: in 2010, 10.1 percent of Canada's maple syrup exports (a
value of C$28 million) went to Japan.[45]

Grades

US maple syrup grades, left to right: Grade A
Light Amber ("Fancy"), Grade A Medium Amber,

Grade A Dark Amber, Grade B

In Canada, maple syrup is classified as one of three grades, each with
several colour classes. These include Canada #1, including Extra Light
(sometimes known as AA), Light (A), and Medium (B); #2 Amber (C);
and finally #3 Dark (D).[46] In addition, Canada #2 Amber may be
labelled "Ontario Amber" when produced and sold in that province
only.[47] A typical year's yield for a maple syrup producer will be about
25 to 30 percent of each of the #1 colours, 10 percent #2 Amber, and 2
percent #3 Dark.[26]

The United States uses different grading standards. Maple syrup is
divided into two major grades: Grade A and Grade B. Grade A is
further divided into three subgrades: Light Amber (sometimes known
as Fancy), Medium Amber, and Dark Amber. The Vermont Agency of
Agriculture Food and Markets uses a similar grading system of colour, and is roughly equivalent, especially for
lighter syrups.[46] The Vermont grading system differs from the US system in maintaining a slightly higher standard
of product density (measured on the Baumé scale). New Hampshire maintains a similar standard, but not a separate
state grading scale. The Vermont-graded product has 0.9 percent more sugar and less water in its composition than
US-graded. A grade of syrup not for table use, called commercial or Grade C, is also produced under the Vermont
system.[48] Vermont inspectors enforce strict syrup grading regulations, and can fine producers up to US$1000 for
labelling syrup incorrectly.[49]

Extra Light and Grade A typically have a milder flavour than Grade B, which is very dark, with a rich maple 
flavour.[48] The dark grades of syrup are used primarily for cooking and baking, although some specialty dark syrups 
are produced for table use.[50] The classification of maple syrup in the US depends ultimately on its translucence. US 
Grade A Light Amber has to be more than 75 percent translucent, US Grade A Medium Amber has to be 60.5 to 74.9
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percent translucent, US Grade A Dark Amber has to be 44.0 to 60.4 percent translucent, and US Grade B is any
product less than 44.0 percent translucent.[21]

Food and nutrition

Maple syrup

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1093 kJ (unknown operator: u'strong' kcal)

Carbohydrates 67.09 g

- Sugars 59.53 g

- Dietary fiber 0 g

Fat 0.20 g

Protein 0 g

Thiamine (vit. B1) 0.006 mg (1%)

Riboflavin (vit. B2) 0.01 mg (1%)

Niacin (vit. B3) 0.03 mg (0%)

Pantothenic acid (B5) 0.036 mg (1%)

Vitamin B6 0.002 mg (0%)

Calcium 67 mg (7%)

Iron 1.20 mg (9%)

Magnesium 14 mg (4%)

Manganese 3.298 mg (157%)

Phosphorus 2 mg (0%)

Potassium 204 mg (4%)

Zinc 4.16 mg (44%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

The basic ingredient in maple syrup is the sap from the xylem of sugar maple or various other species of maple trees.
It consists primarily of sucrose and water, with small amounts of other sugars such as fructose and glucose. Organic
acids, the most notable one being malic acid, make the syrup slightly acidic. Maple syrup has a relatively low
mineral content, consisting largely of potassium and calcium, but also contains nutritionally significant amounts of
zinc and manganese. Maple syrup also contains trace amounts of amino acids, which may contribute to the "buddy"
flavour of syrup produced late in the season, as the amino acid content of sap increases at this time.[51] Additionally,
maple syrup contains a wide variety of volatile organic compounds, including vanillin, hydroxybutanone, and
propionaldehyde. It is not yet known exactly which compounds are primarily responsible for maple syrup's
distinctive flavour.[27]

Maple syrup is similar to sugar with respect to calorie content, but is a source of manganese, with 13 grams
containing about 0.44 milligrams or 22 percent of the US Food and Drug Administration Daily Value (DV%) of 2
milligrams.[52] It is also a source of zinc with 13 grams containing 0.55 milligrams or 3.7 percent of the DV% of 15
milligrams.[52][53] Compared to honey, maple syrup has 15 times more calcium and 1/10 as much sodium.[36]
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Scientists have found that maple syrup's natural phenols – potentially beneficial antioxidant compounds – inhibit
two carbohydrate-hydrolyzing enzymes that are relevant to type 2 diabetes. In the study, 34 new compounds were
discovered in pure maple syrup, five of which have never before been seen in nature. Among the five new
compounds is quebecol, a phenolic compound created when the maple sap is boiled to create syrup.[54]

British culinary expert Delia Smith described maple syrup as "a unique ingredient, smooth- and silky-textured, with
a sweet, distinctive flavour – hints of caramel with overtones of toffee will not do – and a rare colour, amber set
alight. Maple flavour is, well, maple flavour, uniquely different from any other."[36] Agriculture Canada has
developed a "flavour wheel" that details 91 unique flavours that can be present in maple syrup. These flavours are
divided into 13 families: vanilla, empyreumatic (burnt), milky, fruity, floral, spicy, foreign deterioration or
environment, maple, confectionery, and plants forest-humus-cereals, herbaceous or ligneous.[55] These flavours are
evaluated using a procedure similar to wine tasting.[56]

Maple syrup and its various artificial imitations are widely used as toppings for pancakes, waffles, and French toast
in North America. They can also be used to flavour a variety of foods, including fritters, ice cream, hot cereal, and
fresh fruit. It is also used as sweetener for granola, applesauce, baked beans, candied sweet potatoes, winter squash,
cakes, pies, breads, tea, coffee, and hot toddies. Maple syrup can also be used as a replacement for honey in wine
(mead).[57]

Imitations and substitutions
In the United States, "maple syrup" must be made almost entirely from maple sap, although small amounts of
substances such as salt may be added.[58] "Maple-flavoured" syrups include maple syrup but may contain additional
ingredients.[59] "Pancake syrup", "waffle syrup", "table syrup", and similarly named syrups are substitutes which are
less expensive than maple syrup. In these syrups, the primary ingredient is most often high fructose corn syrup
flavoured with sotolon; they have no genuine maple content, and are usually thickened far beyond the viscosity of
maple syrup.[60] The fenugreek seed, a spice with high amounts of sotolon, can be prepared to have a maple-like
flavour, and is used to make a very strong commercial flavouring that is similar to maple syrup, but much less
expensive; one such syrup, Mapleine, was popular during the Great Depression.[61][62].
American labelling laws prohibit imitation syrups from having "maple" in their names.[63] In Canada, syrup must
have a density of 66° on the Brix scale to be marketed as maple syrup.[26] Québécois sometimes refer to imitation
maple syrup as sirop de poteau ("pole syrup"), a joke referring to the syrup as having been made by tapping
telephone poles.[64]

Imitation syrups are generally cheaper than maple syrup, but tend to taste artificial. A 2009 Cook's Illustrated
comparison between top-selling maple and imitation syrups consistently rated the real maple brands (Maple Grove
Farms, Highland Sugarworks, Camp Maple, Spring Tree, and Maple Gold) above the imitation brands tested (Eggo,
Aunt Jemima, Mrs. Butterworth's, Log Cabin, and Hungry Jack).[65]

Cultural significance

Canadian flag

Maple syrup and maple sugar were used during the American Civil
War and by abolitionists in the years prior to the war because most
cane sugar and molasses were produced by Southern slaves.[66][67]

Because of food rationing during the Second World War, people in the
northeastern United States were encouraged to stretch their sugar
rations by sweetening foods with maple syrup and maple sugar,[12] and
recipe books were printed to help housewives employ this alternative
source.[68]
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Maple products are considered emblematic of Canada, in particular Quebec, and are frequently sold in tourist shops
and airports as souvenirs from Canada. The sugar maple's leaf has come to symbolize Canada, and is depicted on the
country's flag.[69] Several US states, including New York and Vermont, have the sugar maple as their state tree.[70] A
scene of sap collection is depicted on the Vermont state quarter, issued in 2001.
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Marjoram

Marjoram

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Lamiales
Family: Lamiaceae
Genus: Origanum

Species: O. majorana

Binomial name

Origanum majorana
L.[1]
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Bottle of Majoram spice

Marjoram (Origanum majorana, syn. Majorana hortensis Moench,
Majorana majorana (L.) H. Karst[2]) is a somewhat cold-sensitive
perennial herb or undershrub with sweet pine and citrus flavors. In
some Middle-eastern countries, marjoram is synonymous with
oregano, and there the names sweet marjoram and knotted
marjoram are used to distinguish it from other plants of the genus
Origanum.

The name marjoram (Old French majorane, Medieval Latin majorana)
does not directly derive from the Latin word maior (major).[3]

Marjoram is indigenous to the Mediterranean area, and was known to
the Greeks and Romans as a symbol of happiness.

Cultivation

Considered a tender perennial (USDA Zones 7-9), [4] marjoram can
sometimes prove hardy even in zone 5.

Marjoram is cultivated for its aromatic leaves, either green or dry, for
culinary purposes; the tops are cut as the plants begin to flower and are
dried slowly in the shade. It is often used in herb combinations such as
herbes de Provence and za'atar. The flowering leaves and tops of
marjoram are steam-distilled to produce an essential oil that is
yellowish in color (darkening to brown as it ages). It has many
chemical components, some of which are borneol, camphor and
pinene.

Related species

Oregano (Origanum vulgare, sometimes listed with marjoram as
Origanum majorana) is also called wild marjoram. It is a perennial
common in southern Europe in dry copses and on hedge-banks, with
many stout stems 30–80 cm high, bearing short-stalked, somewhat
ovate leaves and clusters of purple flowers. It has a stronger flavor than marjoram.

Pot marjoram or Cretan oregano (Origanum onites) has similar uses to marjoram.
Hardy marjoram or French marjoram, a cross of marjoram with oregano, is much more resistant to cold, but is
slightly less sweet. Origanum pulchellumis known as showy marjoram or showy oregano.
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Mastic
Mastic can refer to:
• Mastic (plant resin), a resin obtained from Pistacia lentiscus Var. Chia (a shrub native to the Mediterranean

region)
• False Mastic (Sideroxylon foetidissimum), a tree native to Florida, the Caribbean, and Central America
• A high-grade construction adhesive commonly used to bond ceiling, wall, and floor tiles, plywood panels,

concrete, asphalt, leather and fabric.
• A waterproof, putty-like paste used in building as a joint-sealer or filler
• Mastic asphalt, or asphalt, is a sticky, black and highly viscous liquid
• Stone mastic asphalt, deformation resistant, durable surfacing material
• Mastic, New York, a hamlet in Suffolk County, New York
• Mastic–Shirley (LIRR station), railway station on the Long Island Rail Road's Montauk Branch, located in

Shirley, New York
• Mastic Scum, a Deathmetal band from Vienna, Austria.
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Mastic (plant resin)

Mastic tears

Mastic (Greek: Μαστίχα) is a resin
obtained from the mastic tree (Pistacia
lentiscus). In pharmacies and Nature
shops it is called "arabic gum" (not to
be confused with gum arabic) and
"Yemen gum". In Greece it is known
as the "tears of Chios," being
traditionally produced on that Greek
island, and, like other natural resins is
produced in "tears" or droplets.
Originally liquid, it is sun-dried into
drops of hard brittle translucent resin.
When chewed, the resin softens and
becomes a bright white and opaque
gum. The flavor is bitter at first, but
after chewing releases a refreshing,
slightly piney or cedar flavor.

The word mastic derives from the Greek verb μαστιχειν "to gnash the teeth", which is the source of the English word
masticate.[1] The word mastic is a synonym for gum in many languages.

Commerce
Within the European Union, mastic production in Chios is granted Protected Designation of Origin. The island's
mastic production is controlled by a co-operative of medieval villages, collectively known as the 'Mastichochoria'
(Μαστιχοχώρια), which are also located in the southern part of Chios. There is even a small Museum of Mastic in
the village of Pyrgi. Some attempts to produce mastic on the Çeşme peninsula, on the Turkish coast across the
Aegean from Chios, were unsuccessful.[2]

The harvest takes place from July until the beginning of October. First, the area around the tree is cleared and
sprinkled with inert calcium carbonate. Then incisions in the bark are made: 5-10 on each tree, every 4–5 days. The
resin flows from the incisions, falling on the ground where it solidifies. The pieces of dry mastic can then be
collected for cleaning and eventual sale. In addition to mastic, mastic oil is also produced.
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Imitations and substitutes
The rarity of mastic and the difficulty of its production make it expensive. As a result, imitations in the form of other
resins appear in the market, sold as "mastic," such as Boswellia or Gum arabic. Other trees such as Pistacia
palaestina can also produce a resin similar to mastic. Other substances are sometimes used in place of mastic, such
as pine tree resin and almond tree resin.

Medicinal use

Mastic shrub — Pistacia lentiscus

Mastic has been used as a medicine since antiquity and is still used in
traditional folk medicine of the Middle East. In Ancient Greece, it was
given as a remedy for snakebite, and in India and Persia was used to
fill dental cavities. The first century Greek physician Pedanius
Dioscorides mentions the healing properties of mastic in his book De
Materia Medica. Hippocrates wrote that the mastic is good for
prevention of digestive problems and colds and Galenus suggested
mastic was useful for bronchitis and improving the condition of the
blood. For more everyday applications, mastic was highly valued in
medieval times by sultans' harems, as a breath freshener and tooth
whitener.

Mastic contains antioxidants, and also has antibacterial and antifungal
properties.[3] A Nottingham University study published in the New
England Journal of Medicine claims that mastic can cure peptic ulcers
by killing Helicobacter pylori bacteria.[4] Other studies have indicated
mastic has only a modest ability to eliminate H. pylori, but also
suggested that refining mastic by removing the polymer
poly-β-myrcene may make the active components, in particular isomasticadienolic acid more available and
effective.[5] Mastic may also have some value in preventing tooth decay[6] and gingevitis[7] as chewing mastic
reduces oral bacteria levels.

Regular consumption of mastic has been proven to absorb cholesterol, thus easing high blood pressure and reduce
the risk of heart attacks.[8] Mastic oil is widely used in the preparation of ointments for skin disorders and afflictions.
It is also used in the manufacture of adhesive bandages.

Use in food
One of the earliest uses of mastic was as chewing gum, hence the name; mastic-flavoured chewing gum is sold in
Lebanon.[9] Mastic is used in ice cream, sauces and seasoning in Lebanon. In Egypt, mastic is used in the preparation
of different vegetable preserves, as well as jams with a gummy consistency, and in meats and soups. In Morocco,
mastic is used in the preparation of smoked foods.
In Turkey, mastic is widely used in desserts such as Turkish delight, dondurma, puddings like sütlaç, salep, and
tavuk göğsü, mamelika, and soft drinks, also in the preparation of Turkish coffee on the Aegean Coast.
In the Maghreb countries, mastic is used mainly for cakes, sweets, pastries, and as a stabiliser in meringue and
nougat.
In Greece, mastic is used to prepare mastic liqueurs like Mastichato, a spoon sweet known as "vaníllia", beverages, 
chewing gum, cakes, pastries, sweets, desserts, breads, and in cheese production. It is also a binding material or 
material preparation stabilizer for oriental sweets like Turkish delight or mastic gum ice cream, and is suitable for 
preparing a pudding. In desserts, as an ingredient of jam or cakes, mastic is used to replace cornstarch and gelatin. It
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can also be used to stabilize ice creams.

Other uses
Mastic is used as a raw material in the production of some varnishes. Mastic varnish was used to protect and
preserve photographic negatives.[10] Mastic is also used to produce perfumes, in the cosmetics industry, and in the
production of soaps, body oils, or body lotion. In Ancient Egypt mastic was used in embalming. Mastic in its
hardened form can be used, like frankincense or Boswellia resin, to produce incense.

History
During the Ottoman rule of Chios, mastic was worth its weight in gold. The penalty for stealing mastic was
execution by order of the Sultan. In the Chios Massacre of 1822, the people of the "mastic villages", or
Mastichochoria region were spared to serve the Sultan by providing him and his harem with mastic. The Turkish
name for the island of Chios, Sakız Adası, means "island of gum".

In religion
Some scholars identify the bakha בכא mentioned in the Bible with the mastic plant. The word bakha appears to be
derived from the Hebrew word for weeping, and is thought to refer to the "tears" of resin secreted by the mastic
plant.
In ancient Jewish halachic sources, it is indicated that chewing mastic was a treatment for bad breath. "Mastic is not
chewed on shabbat. When (is it permissible to chew mastic on shabbat nonetheless)? When the intention is
medicinal. If it is against a bad odor, it is permissible." [11]

Mastic is an essential ingredient of chrism, the holy oil used for anointing by the Orthodox Churches.
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Melissa officinalis

Lemon Balm

Lemon Balm

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Lamiales
Family: Lamiaceae
Genus: Melissa

Species: M. officinalis

Binomial name

Melissa officinalis
Linnaeus[1]

Lemon balm (Melissa officinalis), not to be confused with bee balm, Monarda species, is a perennial herb in the
mint family Lamiaceae, native to southern Europe and the Mediterranean region.
It grows to 70–150 cm tall. The leaves have a gentle lemon scent, related to mint. During summer, small white
flowers full of nectar appear. These attract bees, hence the genus name Melissa (Greek for 'honey bee'). Its flavour
comes from citronellal (24%), geranial (16%), linalyl acetate (12%) and caryophyllene (12%).
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Cultivation
This herb can be easy to cultivate in Plant Hardiness Zones 4 to 9 according to the United States Department of
Agriculture. In zone 4, it needs well-drained sandy soil and a winter mulch or adequate snowcover to survive. In
zone 7, it can be harvested at least until the end of November. While it prefers full sun (as described on most plant
tags), it is moderately shade-tolerant, much more so than most herbs. In dry climates, it grows best in partial shade. It
can also be easily grown as an indoor potted herb.
In North America, Melissa officinalis has escaped cultivation and spread into the wild.[2]

Lemon balm requires light and at least 20 degrees Celsius (70 degrees Fahrenheit) to germinate, so it is best to plant
indoors or in spring and not to cover the seeds.
Lemon balm grows in clumps and spreads vegetatively as well as by seed. In mild temperate zones, the stems of the
plant die off at the start of the winter, but shoot up again in spring. It can be easily grown from stem cuttings rooted
in water, or from seeds. Under ideal conditions, it will seed itself prolifically and can become a nuisance in gardens.
Melissa officinalis may be the "honey-leaf" (μελισσόφυλλον) mentioned by Theophrastus.[3] It was in the herbal
garden of John Gerard, 1596.[4] There are many cultivars of Melissa officinalis, such as:
• M. officinalis 'Citronella'
• M. officinalis 'Lemonella'
• M. officinalis 'Quedlinburger'
• M. officinalis 'Lime'
• M. officinalis ‘Variegata’
• M. officinalis ‘Aurea’
(M. officinalis ‘Quedlinburger Niederliegende’ is an Improved variety bred for high essential oil content.)

Usage

Culinary use
Lemon balm is often used as a flavouring in ice cream and herbal teas, both hot and iced, often in combination with
other herbs such as spearmint. It is also frequently paired with fruit dishes or candies. It can be used in fish dishes
and is the key ingredient in lemon balm pesto. It has been suggested that it might be a better, healthier preservative
than beta hydroxy acid in sausages [5]

Medicinal uses
The crushed leaves, when rubbed on the skin, are used as a repellant for mosquitos.[6]

Lemon balm is also used medicinally as an herbal tea, or in extract form. It is claimed to have antibacterial and
antiviral properties (it is effective against herpes simplex).[7][8][9]

It is also used as an anxiolytic, mild sedative or calming agent. At least one study has found it to be effective at
reducing stress, although the study's authors call for further research.[10] Lemon balm extract was identified as a
potent inhibitor of GABA transaminase, which explains anxiolytic effects. The major compound responsible for
GABA transaminase inhibition activity in lemon balm is rosmarinic acid.[11]

Lemon balm and preparations thereof also have been shown to improve mood and mental performance. These effects
are believed to involve muscarinic and nicotinic acetylcholine receptors.[12] Positive results have been achieved in a
small clinical trial involving Alzheimer patients with mild to moderate symptoms.[13]

Its antibacterial properties have also been demonstrated scientifically, although they are markedly weaker than those
from a number of other plants studied.[14] The extract of lemon balm was also found to have exceptionally high
antioxidant activity.[15]
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Lemon balm is mentioned in the scientific journal Endocrinology, where it is explained that Melissa officinalis
exhibits antithyrotropic activity, inhibiting TSH from attaching to TSH receptors, hence making it of possible use in
the treatment of Graves' disease or hyperthyroidism.[16]

Lemon balm essential oil is very popular in aromatherapy. The essential oil is commonly co-distilled with lemon oil,
citronella oil, or other oils.
Lemon balm is used in some variations of the Colgate Herbal toothpaste for its soothing and aromatic properties.[17]

Lemon balm should be avoided by those on thyroid medication (such as thyroxine), as it is believed the herb inhibits
the absorption of this medicine.[18]

Despite extensive traditional medicinal use, melissa oil was initially prohibited by the International Fragrance
Association (IFRA)'s 43rd amendment,[19] but this restriction appears to have been revisited and relaxed in the 44th
amendment.[20]

One traditional use of lemon balm tea was in extending age, although this effect has not been proven. Ob-X, a
mixture of three herbs, Morus alba, M. officinalis, and Artemisia capillaris, may help regulate obesity. Ob-X reduces
body weight gain and visceral adipose tissue mass in genetically obese mice.[21]

Recent research found a daily dose of the tea reduced oxidative stress status in radiology staff that were exposed to
persistent low-dose radiation during work. After only 30 days of taking the tea daily researchers found Lemon balm
tea resulted in a significant improvement in plasma levels of catalase, superoxide dismutase, and glutathione
peroxidase and a marked reduction in plasma DNA damage, myeloperoxidase, and lipid peroxidation.[22]

Lemon balm was found to be effective in the amelioration of laboratory-induced stress in human subjects, producing
"significantly increased self-ratings of calmness and reduced self-ratings of alertness." The authors further report a
"significant increase in the speed of mathematical processing, with no reduction in accuracy" following the
administration of a 300 mg dose.[23]

Chemistry
Lemon balm contains eugenol, which kills bacteria and has been shown to calm muscles and numb tissues. It also
contains tannins that contribute to its antiviral effects, as well as terpenes that add to its soothing effects.
Melissa officinalis also contains 1-octen-3-ol, 10-alpha-cadinol, 3-octanol, 3-octanone, alpha-cubebene,
alpha-humulene, beta-bourbonene, caffeic acid, caryophyllene, caryophyllene oxide, catechinene, chlorogenic acid,
cis-3-hexenol, cis-ocimene, citral A, citral B, citronellal, copaene, delta-cadinene, eugenyl acetate, gamma-cadinene,
geranial, geraniol, geranyl acetate, germacrene D, isogeranial, linalool, luteolin-7-glucoside, methylheptenone, neral,
nerol, octyl benzoate, oleanolic acid, pomolic acid, protocatechuic acid, rhamnazine, rosmarinic acid, rosmarinin
acid, stachyose, succinic acid, thymol, trans-ocimene and ursolic acid.

Gallery

Leaves Leaves Leaves Plant
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Mentha

Mentha

Mentha longifolia

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Lamiales
Family: Lamiaceae
Tribe: Mentheae
Genus: Mentha

L.
Type species

Mentha spicata
L.

Species

See text

Mentha (also known as Mint, from Greek míntha,[1] Linear B mi-ta)[2] is a genus of flowering plants in the family
Lamiaceae (mint family).[3] The species are not clearly distinct and estimates of the number of species varies from
13 to 18.[4] Hybridization between some of the species occurs naturally. Many other hybrids as well as numerous
cultivars are known in cultivation. The genus has a subcosmopolitan distribution across Europe, Africa, Asia,
Australia, and North America.[5]

Mints are aromatic, almost exclusively perennial, rarely annual, herbs. They have wide-spreading underground and 
overground stolons[6] and erect, square,[7] branched stems. The leaves are arranged in opposite pairs, from oblong to 
lanceolate, often downy, and with a serrate margin. Leaf colors range from dark green and gray-green to purple, 
blue, and sometimes pale yellow.[5] The flowers are white to purple and produced in false whorls called

http://en.wikipedia.org/w/index.php?title=File%3AMentha_longifolia_2005.08.02_09.53.56.jpg
http://en.wikipedia.org/w/index.php?title=Mentha_longifolia
http://en.wikipedia.org/w/index.php?title=Biological_classification
http://en.wikipedia.org/w/index.php?title=Plantae
http://en.wikipedia.org/w/index.php?title=Angiosperms
http://en.wikipedia.org/w/index.php?title=Eudicots
http://en.wikipedia.org/w/index.php?title=Asterids
http://en.wikipedia.org/w/index.php?title=Lamiales
http://en.wikipedia.org/w/index.php?title=Lamiaceae
http://en.wikipedia.org/w/index.php?title=Mentheae
http://en.wikipedia.org/w/index.php?title=Carolus_Linnaeus
http://en.wikipedia.org/w/index.php?title=Type_species
http://en.wikipedia.org/w/index.php?title=Mentha_spicata
http://en.wikipedia.org/w/index.php?title=Carolus_Linnaeus
http://en.wikipedia.org/w/index.php?title=Greek_language
http://en.wikipedia.org/w/index.php?title=Linear_B
http://en.wikipedia.org/w/index.php?title=Genus
http://en.wikipedia.org/w/index.php?title=Flowering_plant
http://en.wikipedia.org/w/index.php?title=Family_%28biology%29
http://en.wikipedia.org/w/index.php?title=Lamiaceae
http://en.wikipedia.org/w/index.php?title=Species
http://en.wikipedia.org/w/index.php?title=Hybrid_%28biology%29
http://en.wikipedia.org/w/index.php?title=Nature
http://en.wikipedia.org/w/index.php?title=Hybrid_plant
http://en.wikipedia.org/w/index.php?title=Cultivar
http://en.wikipedia.org/w/index.php?title=Plant_cultivation
http://en.wikipedia.org/w/index.php?title=Cosmopolitan_distribution
http://en.wikipedia.org/w/index.php?title=Europe
http://en.wikipedia.org/w/index.php?title=Africa
http://en.wikipedia.org/w/index.php?title=Asia
http://en.wikipedia.org/w/index.php?title=Australia
http://en.wikipedia.org/w/index.php?title=North_America
http://en.wikipedia.org/w/index.php?title=Perennial_plant
http://en.wikipedia.org/w/index.php?title=Annual_plant
http://en.wikipedia.org/w/index.php?title=Herbaceous_plant
http://en.wikipedia.org/w/index.php?title=Stolon
http://en.wikipedia.org/w/index.php?title=Leaf
http://en.wikipedia.org/w/index.php?title=Phyllotaxis
http://en.wikipedia.org/w/index.php?title=Leaf_shape
http://en.wikipedia.org/w/index.php?title=Leaf_shape
http://en.wikipedia.org/w/index.php?title=Leaf%23Edge
http://en.wikipedia.org/w/index.php?title=Flower


Mentha 697

verticillasters. The corolla is two-lipped with four subequal lobes, the upper lobe usually the largest. The fruit is a
small, dry capsule containing one to four seeds.
While the species that make up the Mentha genus are widely distributed and can be found in many environments,
most Mentha grow best in wet environments and moist soils. Mints will grow 10–120 cm tall and can spread over an
indeterminate area. Due to their tendency to spread unchecked, mints are considered invasive.[8]

Species
The list below includes all of the taxa that have been recognized as species in recent works on Mentha. No author has
recognized all of them. As with all biological classifications of plants, this list can go out of date at a moment's
notice. Common names are also given for species that have them. Synonyms, along with cultivars and varieties are
given in articles on the species.

• Mentha aquatica – Water mint, or Marsh mint •• Mentha haplocalyx

• Mentha arvensis – Corn Mint, Wild Mint, Japanese Peppermint, Field
Mint, Pudina (पुदीना in Hindi)

•• Mentha japonica

• Mentha asiatica - Asian Mint •• Mentha kopetdaghensis

• Mentha australis - Australian mint • Mentha laxiflora - Forest mint
•• Mentha canadensis • Mentha longifolia - Mentha sylvestris, Horse Mint
• Mentha cervina - Hart's Pennyroyal • Mentha piperita – Peppermint
• Mentha citrata – Bergamot mint • Mentha pulegium – Pennyroyal
• Mentha crispata - Wrinkled-leaf mint • Mentha requienii – Corsican mint
•• Mentha cunninghamii • Mentha sachalinensis - Garden mint
• Mentha dahurica - Dahurian Thyme • Mentha satureioides - Native Pennyroyal
• Mentha diemenica - Slender mint • Mentha spicata – M. viridis, syn M. cordifolia Spearmint, Curly

mint [9]

•• Mentha gattefossei • Mentha suaveolens – Apple mint, Pineapple mint (a variegated
cultivar of Apple mint)

•• Mentha grandiflora • Mentha vagans - Gray mint

Taxonomy
Mentha is a member of the tribe Mentheae in the subfamily Nepetoideae. The tribe contains about 65 genera and
relationships within it remain obscure.[3] Different authors have disagreed on the circumscription of Mentha. Some
authors have excluded Mentha cervina from the genus. Mentha cunninghamii has also been excluded by some
authors, even in some recent treatments of the genus.[10] In 2004, a molecular phylogenetic study indicated that both
of these species should be included in Mentha.[4]

Selected hybrids
The mint family has a large grouping of recognized hybrids. Synonyms, along with cultivars and varieties where
available, are included within the specific species.
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• Mentha × dalmatica (M. arvensis × M. longifolia)
• Mentha × dumetorum (M. aquatica × M. longifolia)
• Mentha × gracilis - Ginger Mint
• Mentha × maximilianea (M. aquatica × M. suaveolens)
• Mentha × piperita – Peppermint, Chocolate Mint
• Mentha × rotundifolia (M. longifolia × M. suaveolens) - False Apple-mint
• Mentha × smithiana (M. aquatica × M. arvensis × M. spicata) - Red Raripila Mint
• Mentha × verticillata (M. aquatica × M. arvensis)
• Mentha × villosa (M. spicata × M. suaveolens) - Also called Mentha nemorosa, large apple mint, foxtail mint, hairy mint, woolly mint, Cuban

mint, mojito mint, and is known as Yerba Buena in Cuba.
• Mentha × villosonervata (M. longifolia × M. spicata) - Sharp-toothed Mint

Cultivation

Mentha x gracilis and M. rotundifolia. The steel
ring is to control the spread of the plant.

All mints prefer, and thrive in, cool, moist spots in partial shade.[11] In
general, mints tolerate a wide range of conditions, and can also be
grown in full sun.

They are fast growing, extending their reach along surfaces through a
network of runners. Due to their speedy growth, one plant of each
desired mint, along with a little care, will provide more than enough
mint for home use. Some mint species are more invasive than others.
Even with the less invasive mints, care should be taken when mixing
any mint with any other plants, lest the mint take over. To control
mints in an open environment, mints should be planted in deep,
bottomless containers sunk in the ground, or planted above ground in
tubs and barrels.[11]

Some mints can be propagated by seed. Growth from seed can be an unreliable method for raising mint for two
reasons: mint seeds are highly variable - one might not end up with what one presupposed was planted;[11] and some
mint varieties are sterile. It is more effective to take and plant cuttings from the runners of healthy mints.

The most common and popular mints for cultivation are peppermint (Mentha × piperita), spearmint (Mentha
spicata), and (more recently) apple mint (Mentha suaveolens).
Mints are supposed to make good companion plants, repelling pest insects and attracting beneficial ones. Mints are
susceptible to whitefly and aphids.
Harvesting of mint leaves can be done at any time. Fresh mint leaves should be used immediately or stored up to a
couple of days in plastic bags within a refrigerator. Optionally, mint can be frozen in ice cube trays. Dried mint
leaves should be stored in an airtight container placed in a cool, dark, dry area.[12]
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Uses

Culinary

A jar of mint jelly. Mint jelly is a traditional
condiment served with lamb dishes.

Mint lemonade served in Syria

The leaf, fresh or dried, is the culinary source of mint. Fresh mint is
usually preferred over dried mint when storage of the mint is not a
problem. The leaves have a pleasant warm, fresh, aromatic, sweet flavor
with a cool aftertaste. Mint leaves are used in teas, beverages, jellies,
syrups, candies, and ice creams. In Middle Eastern cuisine, mint is used
on lamb dishes, while in British cuisine and American cuisine, mint
sauce and mint jelly are used, respectively.

Mint is a necessary ingredient in Touareg tea, a popular tea in northern
African and Arab countries.

Alcoholic drinks sometimes feature mint for flavor or garnish, such as
the Mint Julep and the Mojito. Crème de menthe is a mint-flavored
liqueur used in drinks such as the grasshopper.

Mint essential oil and menthol are extensively used as flavorings in
breath fresheners, drinks, antiseptic mouth rinses, toothpaste, chewing
gum, desserts, and candies; see mint (candy) and mint chocolate. The
substances that give the mints their characteristic aromas and flavors are
menthol (the main aroma of Peppermint and Japanese Peppermint) and
pulegone (in Pennyroyal and Corsican Mint). The compound primarily
responsible for the aroma and flavor of spearmint is R-carvone.

Mints are used as food plants by the larvae of some Lepidoptera species
including Buff Ermine.

Medicinal and cosmetic

Mint was originally used as a medicinal herb to treat stomach ache and
chest pains, and it is commonly used in the form of tea as a home
remedy to help alleviate stomach pain. In Rome, Pliny recommended
that a wreath of mint was a good thing for students to wear since it was
thought to "exhilarate their minds". During the Middle Ages, powdered
mint leaves were used to whiten teeth. Mint tea is a strong diuretic. A
common use is as an antipruritic, especially in insect bite treatments
(often along with camphor). The strong, sharp flavor and scent of mint
is sometimes used as a mild decongestant for illnesses such as the common cold. Mint is also used in some shampoo
products.

Menthol from mint essential oil (40%–90%) is an ingredient of many cosmetics and some perfumes. Menthol and
mint essential oil are also much used in medicine as a component of many drugs, and are very popular in
aromatherapy. Menthol is also used in cigarettes as an additive, because it blocks out the bitter taste of tobacco and
soothes the throat.
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Insecticides
Mint oil is also used as an environmentally-friendly insecticide for its ability to kill some common pests like wasps,
hornets, ants and cockroaches.[13]

Aromatherapy
Known in Greek Mythology as the herb of hospitality,[14] one of the first known uses for mint in Europe was as a
room deodorizer.[15] The herb was strewn across floors to cover the smell of the hard-packed soil. Stepping on the
mint helped to spread its scent through the room. Today, it is more commonly used for aromatherapy through the use
of essential oils.

Etymology of "mint"

An example of mint leaves

Mint descends from the Latin word mentha, which is rooted in the
Greek word minthe, personified in Greek mythology as Minthe, a
nymph who was transformed into a mint plant. The word itself
probably derives from a now extinct pre-Greek language (see
Pre-Greek substrate).[16]

Mint leaves, without a qualifier like peppermint or apple mint,
generally refers to spearmint leaves.

In Central and South America, mint is known as hierbabuena (literally,
"good herb"). In Lusophone countries, especially in Portugal, mint
species are popularly known as Hortelã. In many Indo-Aryan
languages, it is called Pudīna.

The taxonomic family Lamiaceae is known as the mint family. It includes many other aromatic herbs, including most
of the more common cooking herbs, including basil, rosemary, sage, oregano, and catnip.
As an English colloquial term, any small mint-flavored confectionery item can be called a mint.[17]

In common usage, other plants with fragrant leaves may be called "mint" although they are not in the Mint Family.
• Vietnamese Mint, commonly used in Southeast Asian cuisine is Persicaria odorata in the family Polygonaceae,

collectively known as smartweeds or pinkweeds.
• "Mexican mint marigold" is Tagetes lucida in the sunflower family (Asteraceae).
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Millet

Pearl millet in the field

Finger millet in the field

The millets are a group of small-seeded species of cereal
crops or grains, widely grown around the world for food
and fodder. They do not form a taxonomic group, but
rather a functional or agronomic one. Their essential
similarities are that they are small-seeded grasses grown
in difficult production environments such as those at risk
of drought. They have been in cultivation in East Asia for
the last 10,000 years.[1]

Millets have been important food staples in human
history, particularly in the poor, semi-arid tropics of Asia
and Africa. They grow in harsh environments where other
crops do not grow well. Improvements in production,
availability, nutritional content, storage and utilization
technology for millets may significantly contribute to the
household food security and nutrition of the inhabitants of
these areas.
The most popular staple amongst millets is the pearl
millet. India is the world's largest producer of millets. In
the 1970s, all of the millet crops harvested in India were
used as food staple. By 2000s, the annual millets
production had increased in India, yet per capita
consumption of millets had dropped by between 50% to
75% in different regions of the country. As of 2005, the
majority of millets produced in India is being used for
alternative applications such as livestock fodder and alcohol production.[2]

Millets most likely originated in tropical western Africa, as that is where the greatest number of both wild and
cultivated forms exist.[3]

Description

Millet grains

Pearl millet and finger millet are the two most popular forms of millets.
The height of the pearl millet plant may range from 0.5 to 4 meters.
The millet grain can be nearly white, pale yellow, brown, grey, slate
blue or purple. The ovoid grains of pearl millet are about 3 to 4 mm
long, much larger than those of other millets. The seeds usually weigh
between 2.5 and 14 grams, with a typical mean of 8 grams. The size of
the pearl millet kernel is about one-third that of sorghum. The relative
proportion of germ to endosperm is higher in pearl millet than in
sorghum.

The height of finger millet plant ranges from 40 cm to 1 meter, with the spike length ranging from 3 to 13 cm. The
color of finger millet grains may vary from white through orange-red, deep brown, purple, to almost black. The
grains are smaller than those of pearl millet. The typical mean weight of finger millet seed is about 2.6 grams.[3]
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Millet varieties

Ripe head of proso millet

A closeup of kodo millet with husk, also known
as varagu millet in the Deccan region of India

The millets include species in several genera, mostly in
the subfamily Panicoideae, of the grass family Poaceae.
The exceptions, finger millet and teff, are in the
subfamily Chloridoideae. The most widely cultivated
species in order of worldwide production[4] are:

1. Pearl millet (Pennisetum glaucum) (Also known as
bajra in India)

2. Foxtail millet (Setaria italica)
3. Proso millet, common millet, broom corn millet, hog

millet or white millet (Panicum miliaceum)
4. Finger millet (Eleusine coracana) (Also known as

ragi, nachani or mandwa in India)

Minor millets include:
• Indian barnyard millet or sawa millet (Echinochloa

frumentacea)
• Japanese barnyard millet (Echinochloa esculenta)
• Kodo millet (Paspalum scrobiculatum)
• Little millet (Panicum sumatrense)
• Guinea millet (Brachiaria deflexa = Urochloa deflexa)
• Browntop millet (Urochloa ramosa = Brachiaria

ramosa = Panicum ramosum)

Teff (Eragrostis tef) and fonio (Digitaria exilis) are also
often called millets, as more rarely are sorghum (Sorghum spp.) and Job's tears (Coix lacrima-jobi).

History

Fields of finger millet in the Annapurna region of Nepal

Specialized archaeologists called palaeoethnobotanists,
relying on data such as the relative abundance of charred
grains found in archaeological sites, hypothesize that the
cultivation of millets was of greater prevalence in
prehistory than rice,[5] especially in northern China and
Korea. Millets, rather than rice, formed important parts of
the prehistoric diet in Indian, Chinese Neolithic and
Korean Mumun societies. Broomcorn (Panicum
miliaceum) and foxtail millet were important crops
beginning in the Early Neolithic of China. For example,
some of the earliest evidence of millet cultivation in
China was found at Cishan (north) and Hemudu (south).
Cishan dates for common millet husk phytoliths and
biomolecular components have been identified around 8300–6700 BC in storage pits along with remains of
pit-houses, pottery, and stone tools related to millet cultivation.[1] Evidence at Cishan for foxtail millet dates back to
around 6500 BC.[1] A 4,000-year-old well-preserved bowl containing well-preserved noodles made from foxtail
millet and broomcorn millet was found at the Lajia archaeological site in China.[6]
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Palaeoethnobotanists have found evidence of the cultivation of millet in the Korean Peninsula dating to the Middle
Jeulmun pottery period (c. 3500–2000 BC) (Crawford 1992; Crawford and Lee 2003). Millet continued to be an
important element in the intensive, multicropping agriculture of the Mumun pottery period (c. 1500–300 BC) in
Korea (Crawford and Lee 2003). Millets and their wild ancestors, such as barnyard grass and panic grass, were also
cultivated in Japan during the Jōmon period some time after 4000 BC (Crawford 1983, 1992).
Millet made its way from China to the Black Sea region of Europe by 5000 BC.[7] The cultivation of common millet
as the earliest dry crop in East Asia has been attributed to its resistance to drought,[1] and this has been suggested to
have aided its spread.[7]

Major research on millets is carried out by the International Crops Research Institute for the Semi-Arid Tropics in
Andhra Pradesh, India, and by the USDA-ARS at Tifton, Georgia, USA.

Production

Worldwide millet production

Millet output in 2005

Pearl millet is one of the two major
crops in the semiarid, impoverished,
less fertile agriculture regions of Africa
and southeast Asia.[8] Millets are not
only adapted to poor, droughty, and
infertile soils, but they are also more
reliable under these conditions than
most other grain crops. This has, in
part, made millet production popular,
particularly in countries surrounding
the Sahara Desert in western Africa.

Millets, however, do respond to high
fertility and moisture. On a per hectare
basis, millet grain produced per hectare
can be two to four times higher with
use of proper irrigation and sustainable
soil supplements. Improved breeds of
millets improve their disease resistance
and can significantly enhance farm
yield productivity. There has been a
virtuous cycle of cooperation between
poor countries to improve millet
yields. For example, 'Okashana 1', a
variety developed in India from a natural-growing millet variety in Burkina Faso, doubled yields. This breed was
selected for trials in Zimbabwe. From there it was taken to Namibia, where it was released in 1990 and
enthusiastically adopted by farmers. Okashana 1 grew to become the most popular variety in Namibia, the only
non-Sahelian country where pearl millet - locally known as mahangu - is the dominant food staple for consumers.
'Okashana 1' was then introduced to Chad. The breed has significantly enhanced yields in Mauritania and Benin.[9]

India is the world's leading producer of millet. However, India now uses majority of its millet harvest as fodder and
for poultry feed applications.
In 2010, the average yield of millet crops worldwide was 0.83 tonnes per hectare. The most productive millet farms
in the world were in France, with a nationwide average yield of 3.3 tonnes per hectare in 2010.[10]
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Top millet producers — 2009

Country Production (Tonnes) Footnote

  India 8,810,000

  Nigeria 4,884,890

  Niger 2,677,860

  Mali 1,390,410

  China 1,225,579

  Burkina Faso 970,927

  Uganda 841,000

  Senegal 810,121

  Chad 708,695 Im

  Sudan 630,000

  Ethiopia 560,030

World 26,706,849 A

No symbol = official figure, Im = FAO data based on imputation methodology, A = May include official, semiofficial or estimated data
Source: Food And Agricultural Organization of United Nations: Economic And Social Department: The Statistical Division [13]

Current uses

Awaokoshi, candied millet puffs, are a specialty
of Osaka, Japan. This millet confection tradition

began when it was presented to Sugawara no
Michizane when he stopped by at Naniwa during
the early Heian period, about a 1000 years ago.

As a food source

Millets are major food sources in arid and semiarid regions of the
world, and feature in the traditional cuisine of many others. In western
India, sorghum (called jowar, jwaarie or jondhahlaa in Gujarati, Hindi
and Marathi languages, respectively, or mutthaari or kora in
Malayalam), has been commonly used with millet flour (called bajari
in western India) for hundreds of years to make the local staple, hand
rolled (that is, without a rolling pin) flat bread (rotla in Gujarati or
bhakri in Marathi or roti in other languages). Another cereal grain
popularly used in rural areas and by poor people to consume as staple
in the form of roti or other forms is called ragi in Karnataka or
naachanie in Maharashtra, with the popularly made ragi rotti in
Kannada. Ragi mudde is a popular meal in southern India. In Telugu, it
is called జోన౭లు (jonnalu). Ragi is dark like rye, but rougher in texture.

Millet porridge is a traditional food in Russian, German and Chinese сuisines. In Russia, it is eaten sweet (with milk
and sugar added at the end of the cooking process) or savoury with meat or vegetable stews. In China, it is eaten
without milk or sugar, frequently with beans, sweet potato, and/or various types of squash; millet soup or xiao mi
zhou (xifan or congee) mixed with brown sugar is commonly used by
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Tongba - a millet-based alcoholic brew found in
the far eastern mountainous region of Nepal and

India's Sikkim

nursing mothers to aid in milk production and healing from childbirth.
It is also made into flour and cooked in a large skillet or griddle. The
product is a large crepe called xiao mi jian bing. It is eaten as a crepe
only or with vegetables and sauce. The flour can also be mixed with
corn and wheat flour to make bread called xiao mi mantou. In the field,
millet is referred to as gu zi. In Germany, it is also eaten sweet (boiled
in water with apples added during the boiling process and honey added
during the cooling process).

Per capita consumption of millets, as food, varies in different parts of
the world. It is highest in western Africa. In the Sahel region, millet is
estimated to account for about 35% of total cereal food consumption in
Burkina Faso, Chad and the Gambia. In Mali and Senegal, millets
constitute roughly 40 percent of total cereal food consumption per
capita, while in Niger and arid Namibia it is over 65% (See Mahangu).
Other countries in Africa where millets are a significant food source
include Ethiopia, Nigeria and Uganda. Millet is also an important food
item for the population living in the drier parts of many other countries,
especially in eastern and central Africa, and in the northern coastal
countries of western Africa. In developing countries outside Africa,
millet has local significance as a food in parts of some countries, such as China, India, Myanmar and North Korea.[3]

The use of millets as food has been falling on per capita basis, between the 1970s and the 2000s, both in urban and
rural areas, as developing countries such as India have experienced rapid economic growth and witnessed a
significant increase in per capita consumption of other cereals.[2]

People with coeliac disease can replace certain gluten-containing cereals in their diets with millet.
Millets are also used as bird and animal feed.

Alcoholic beverages
Millets are traditionally important grains used in brewing millet beer in some cultures, for instance by the Tao people
of Orchid Island, Taiwan, and, along with sorghum, by various peoples in East Africa. It is also the base ingredient
for the distilled liquor rakshi in Nepal and the indigenous alcoholic drink of the Sherpa, Tamang, Rai and Limbu
people, tongba, in eastern Nepal. In Balkan countries, especially Romania and Bulgaria, millet is used to prepare the
fermented drink boza.

Other uses
Millet, along with birdseed, is commonly used as fillings for juggling beanbags.
Millet is widely popular as a treat/food for domesticated pet parakeets/budgerigars.

Nutrition
Millets, like sorghum, are predominantly starchy. The protein content is comparable to that of wheat and maize.
Pearl and little millet are higher in fat, while finger millet contains the lowest fat. Barnyard millet has the lowest
carbohydrate content and energy value. Millets are also relatively rich in iron and phosphorus. The bran layers of
millets are good sources of B-complex vitamins. However, millets also feature high fiber content and poor
digestibility of nutrients, which severely limit their value in nutrition and influence their consumer acceptability.[3]

Finger millet has the highest calcium content among all the foodgrains, but it is not highly assimilable.
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The protein content in millet is very close to that of wheat; both provide about 11% protein by weight, on a dry
matter basis.
Millets are rich in B vitamins (especially niacin, B6 and folic acid), calcium, iron, potassium, magnesium, and zinc.
Millets contain no gluten, so they are not suitable for raised bread. When combined with wheat, (or xanthan gum for
those who have celiac disease), they can be used for raised bread. Alone, they are suited for flatbread.
As none of the millets are closely related to wheat, they are appropriate foods for those with celiac disease or other
forms of allergies/intolerance of wheat. However, millets are also a mild thyroid peroxidase inhibitor and probably
should not be consumed in great quantities by those with thyroid disease.

Comparison with other major staple foods

A pearl millet spike, near a farm in Zimbabwe

The following table shows the nutrient content of millet compared to
major staple foods in a raw form. Raw forms, however, are not edible
and cannot be fully digested. These must be prepared and cooked as
appropriate for human consumption. In processed and cooked form, the
relative nutritional and antinutritional contents of each of these grains
is remarkably different from that of raw forms reported in this table.
The nutrition value in cooked form depends on the cooking method.

 Nutrient profile comparison of millet with other food staples

Synopsis
[11] 

~ composition: Cassava
[12]

Wheat
[13]

Rice
[14]

Sweetcorn
[15]

Potato
[16]

Sorghum
[17]

Millet
[18]

Component (per 100g portion, raw grain) Amount Amount Amount Amount Amount Amount Amount

water (g) 60 11 12 76 82 9.2 8.7

energy (kJ) 667 1506 1527 360 288 1418 1582

protein (g) 1.4 23 7 3 1.7 11.3 11

fat (g) 0.3 10 1 1 0.1 3.3 4.2

carbohydrates (g) 38 52 79 19 16 75 73

fiber (g) 1.8 13 1 3 2.4 6.3 8.5

sugars (g) 1.7 <0.1 >0.1 3 1.2 1.9

iron (mg) 0.27 6.3 0.8 0.5 0.5 4.4 3

manganese (mg) 0.4 13.3 1.1 0.2 0.1 <0.1 1.6

calcium (mg) 16 39 28 2 9 28 8

magnesium (mg) 21 239 25 37 21 <120 114

phosphorus (mg) 27 842 115 89 62 287 285

potassium (mg) 271 892 115 270 407 350 195

zinc (mg) 0.3 12.3 1.1 0.5 0.3 <1 1.7

pantothenic acid (mg) 0.1 2.3 1.0 0.7 0.3 <0.9 0.8

vitB6 (mg) 0.1 1.3 0.2 0.1 0.2 <0.3 0.4

folate (µg) 27 281 8 42 18 <25 85

thiamin (mg) 0.1 1.9 0.1 0.2 0.1 0.2 0.4
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riboflavin (mg) <0.1 0.5 >0.1 0.1 >0.1 0.1 0.3

niacin (mg) 0.9 6.8 1.6 1.8 1.1 2.9 4.7

Notes
[1] Lu H, Zhang J, Liu KB, Wu N, Li Y, Zhou K, Ye M, Zhang T, Zhang H, Yang X, Shen L, Xu D, Li Q. (2009). Earliest domestication of

common millet (Panicum miliaceum) in East Asia extended to 10,000 years ago. Proc Natl Acad Sci U S A. 106: 7367–7372
[2] Basavaraj et al. (December 2010). "Availability and utilization of pearl millet in India" (http:/ / ejournal. icrisat. org/ Volume8/ IMPI/

Availability_and_utilization. pdf). SAT eJournal 8. .
[3] "Sorghum and millet in human nutrition" (http:/ / www. fao. org/ docrep/ T0818E/ T0818E00. htm). Food and Agriculture Organization of

the United Nations. 1995. .
[4] "Annex II: Relative importance of millet species, 1992-94" (http:/ / www. fao. org/ docrep/ W1808E/ w1808e0l. htm). The World Sorghum

and Millet Economies: Facts, Trends and Outlook. Food and Agriculture Organization of the United Nations. 1996. ISBN 92-5-103861-9. .
[5] Tarannum Manjul (January 21, 2006). "Millets older than wheat, rice: Archaeologists" (http:/ / cities. expressindia. com/ local-news/ fullstory.

php?newsid=166480). Lucknow Newsline. . Retrieved 2008-04-14.
[6] "Oldest noodles unearthed in China" (http:/ / news. bbc. co. uk/ 2/ hi/ science/ nature/ 4335160. stm). BBC News. 12 October 2005. .
[7][7] Lawler, A. (2009). Bridging East and West: Millet on the move. Science, 942-943. doi:10.1126/science.325_940
[8] {cite web|title=Progress with Proso, Pearl and Other Millets|author=David D. Baltensperger|year=2002|url=http:/ / www. hort. purdue. edu/

newcrop/ ncnu02/ pdf/ baltensperger. pdf}}
[9] ICRISAT. "A New Generation of Pearl Millet on the Horizon" (http:/ / www. worldbank. org/ html/ cgiar/ newsletter/ Oct96/ 6millet. html).

The World Bank. .
[10] "FAOSTAT: Production, Crops, Millet, 2010 data" (http:/ / faostat. fao. org/ site/ 567/ DesktopDefault. aspx?PageID=567#ancor). Food and

Agriculture Organization. 2011. .
[11] USDA (http:/ / www. nal. usda. gov/ fnic/ foodcomp/ search/ )
[12][12] raw, uncooked
[13][13] germ, crude
[14][14] white, long-grain,regular, raw, unenriched
[15][15] sweet, yellow, raw
[16][16] white, flesh and skin, raw
[17][17] Sorghum, edible portion white variety
[18][18] Millet, proso variety, raw
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Mirin

A bowl of mirin

Mirin (味醂 or み り ん) is an essential condiment used in Japanese
cuisine, consisting of 40%–50% sugar.[1] It is a kind of rice wine
similar to sake, but with a lower alcohol content—14%[2] instead of
20%. There are three general types. The first is hon mirin (lit. true
mirin),[3] which contains alcohol. The second is shio mirin, which
contains alcohol as well as 1.5% salt[1] to avoid alcohol tax. The third
is shin mirin (lit. new mirin),[4] or mirin-fu chomiryo (lit. mirin-like
seasoning),[5] which contains less than 1% alcohol yet retains the same
flavour.

In the Edo period, Mirin was drunk as a sweet sake.[6] Otoso, traditionally drunk on Shōgatsu, can be made by
soaking a spice mixture in mirin.[7]

In the Kansai style of cooking, mirin is briefly boiled before using, to allow some of the alcohol to evaporate, while
in the Kantō regional style, the mirin is used untreated. Kansai-style boiled mirin is called nikiri mirin (煮 切 り

味 醂),[8] literally "thoroughly boiled mirin."

A bottle of commercially produced
Japanese mirin

Mirin is used to add a bright touch to grilled (broiled) fish or to erase the fishy
smell. A small amount is often used instead of sugar and soy sauce. It should
not be used in excess however, as its flavour is quite strong. It is sometimes
used as a sushi accompaniment.

Mirin is used in teriyaki sauce.[5]
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Molasses

Thick blackstrap molasses slowly pours from an overfilled spoon to a dish
below.

Molasses is a viscous by-product of the
processing of sugar cane, grapes or sugar beets
into sugar. The word molasses comes from the
Portuguese word melaço, which is a superlative
from Greek μέλι (meli)mel, the Latin (and
Portuguese) word for "honey".[1] The quality of
molasses depends on the maturity of the sugar
cane or sugar beet, the amount of sugar
extracted, and the method of extraction. Sweet
sorghum syrup is known in some parts of the
United States as molasses, though it is not true
molasses.

Cane molasses

A bottle of molasses

Sulphured molasses is made from young sugar cane. Sulphur dioxide, which acts as a
preservative, is added during the sugar extraction process. Unsulphured molasses is
made from mature sugar cane, which does not require such treatment. The three grades
of molasses are: mild or barbados, also known as first molasses; dark, or second
molasses; and blackstrap. These grades may be sulphured or unsulphured.

To make molasses, the cane of a sugar plant is harvested and stripped of its leaves. Its
juice is extracted usually by crushing or mashing, but also by cutting. The juice is boiled
to concentrate it, which promotes the crystallisation of the sugar. The result of this first
boiling and of the sugar crystals is first molasses, which has the highest sugar content
because comparatively little sugar has been extracted from the source. Second molasses
is created from a second boiling and sugar extraction, and has a slight bitter tinge to its
taste.

The third boiling of the sugar syrup makes blackstrap molasses. The term is an
Americanism dating from around 1920. The majority of sucrose from the original juice
has been crystallized and removed. The calorie content of blackstrap molasses is still
mostly from the small remaining sugar content.[2] However, unlike refined sugars, it
contains trace amounts of vitamins and significant amounts of several minerals.
Blackstrap molasses is a source of calcium, magnesium, potassium, and iron; one tablespoon provides up to 20% of
the daily value of each of those nutrients.[3] Blackstrap has long been sold as a health supplement. It is also used in
the manufacture of ethyl alcohol for industry and as an ingredient in cattle feed.
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Sugar beet molasses
Molasses coming from sugar beet is different from sugar cane molasses. Only the syrup left from the final
crystallization stage is called molasses; intermediate syrups are referred to as high green and low green, and these are
recycled within the crystallization plant to maximize extraction. Beet molasses is about 50% sugar by dry weight,
predominantly sucrose, but also contains significant amounts of glucose and fructose. Beet molasses is limited in
biotin (vitamin H or B7) for cell growth; hence, it may need to be supplemented with a biotin source. The nonsugar
content includes many salts, such as calcium, potassium, oxalate, and chloride. It also contains the compounds
betaine and the trisaccharide raffinose. These are either as a result of concentration from the original plant material
or as a result of chemicals used in the processing, and make it unpalatable to humans. Hence it is mainly used as an
additive to animal feed (called "molassed sugar beet feed") or as a fermentation feedstock.
It is possible to extract additional sugar from beet molasses through a process known as molasses desugarisation.
This technique exploits industrial-scale chromatography to separate sucrose from nonsugar components. The
technique is economically viable in trade-protected areas, where the price of sugar is supported above the world
market price. As such, it is practiced in the U.S.[4] and parts of Europe. Molasses is also used for yeast production.

Substitutes
Cane molasses is a common ingredient in baking, often used in baked goods such as gingerbread cookies. A number
of substitutions can be made for molasses. For a given volume of molasses, one of the following may be used (with
varying degrees of success):
• black treacle (which is very similar to molasses)
•• honey
• dark corn syrup
•• maple syrup
• ¾ of the volume of firmly packed brown sugar, especially soft dark brown sugar
• Kecap manis, a sweet, syrupy soy sauce from Indonesia
..

Other forms
In the cuisines of the Middle East, molasses is produced from several other materials such as carob, grapes, dates,
pomegranates, and mulberries.

Nonculinary uses
Because of its unusual properties, molasses has several uses beyond that of a straightforward food additive.

Other food and consumption derivatives
• Molasses can be used as the base material for fermentation into rum.
•• Molasses is commonly used in dark brewed beverages such as stout and very heavy dark ales.
• Molasses is added to some brands of tobacco used for smoking through a Middle Eastern water pipe (e.g.,

hookah, shisha, narghile, etc.). It is mixed into the tobacco with glycerine and flavorings; sometimes it is used
with honey and other syrups or fully substituted by them. Brands that use molasses include Al-Fakher, Nakhla,
Tangiers and Salloum.

•• Blackstrap molasses may also be used as an iron supplement for those who cannot tolerate the constipation
associated with other iron supplementation.

•• Molasses is used as an additive in livestock feeds.
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• Molasses is used in fishing groundbait.

Chemical
• Molasses can be used as the carbon source for in situ remediation of chlorinated hydrocarbons.
•• Molasses is blended with magnesium chloride and used for de-icing.
• In Australia, molasses is fermented to produce ethanol for use as an alternative fuel in motor vehicles.[5]

Industrial
• Molasses can be used as a chelating agent to remove rust where a rusted part stays a few weeks in a mixture of 1

part molasses and 10 parts water.
• Molasses can be used as a minor component of mortar for brickwork.[6]

•• Ink rollers on printing presses were originally cast using a mixture of molasses and glue.

Horticultural
Soil

• Molasses can be added to the soil of almost any plant to promote microbial activity.[7]

Hydroponic

• Molasses contains the disaccharide sucrose. This sugar does NOT substitute as a flowering enhancer in
hydroponic gardening. Other substitute "sugar boosters" for hydroponics contain deoxyribose, lyxose, ribose,
xylulose, and xylose. These simple and complex carbohydrates are the main components of cellular reproduction,
and deliver an immediately usable form of energy to the plant, which would normally rely on a soil-type organic
medium for beneficial microbial activity.[8][9]

Nutritional information
Each tablespoon of molasses (20 g) contains 58 kcal , 14.95 g of carbohydrates and 11.1 g of sugar divided
among:[10]

•• Sucrose: 5.88 g
•• Glucose: 2.38 g
•• Fructose: 2.56 g
It has no protein, dietary fiber or fat.
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External links
• Molasses Information (http:/ / www. whfoods. com/ genpage. php?tname=foodspice& dbid=118)
• What's really in the molasses? (http:/ / www. davidwalbert. com/ 2010/ 08/ 20/ whats-really-in-the-molasses)
• Crosby's Molasses (http:/ / www. crosbys. com)

Mung bean

Mung bean

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Fabales
Family: Fabaceae
Genus: Vigna

Species: V. radiata

Binomial name

Vigna radiata
(L.) R. Wilczek

Synonyms

Phaseolus aureus Roxb.
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Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1452 kJ (unknown operator: u'strong' kcal)

Carbohydrates 62.62 g

- Sugars 6.60 g

- Dietary fiber 16.3 g

Fat 1.15 g

Protein 23.86 g

Vitamin C 4.8 mg (6%)

Calcium 132 mg (13%)

Magnesium 189 mg (53%)

Phosphorus 367 mg (52%)

Potassium 1246 mg (27%)

Sodium 15 mg (1%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  126 kJ (unknown operator: u'strong' kcal)

Carbohydrates 5.94 g

- Sugars 4.13 g

- Dietary fiber 1.8 g

Fat 0.18 g

Protein 3.04 g

Vitamin C 13.2 mg (16%)

Calcium 13 mg (1%)

Magnesium 21 mg (6%)

Phosphorus 54 mg (8%)

Potassium 149 mg (3%)

Sodium 6 mg (0%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]
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Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  441 kJ (unknown operator: u'strong' kcal)

Carbohydrates 19.15 g

- Sugars 2.00 g

- Dietary fiber 7.6 g

Fat 0.38 g

Protein 7.02 g

Vitamin C 1.0 mg (1%)

Calcium 27 mg (3%)

Magnesium 0.298 mg (0%)

Phosphorus 99 mg (14%)

Potassium 266 mg (6%)

Sodium 2 mg (0%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

The mung bean (also known as mungbean, mung, green gram, or golden gram) is the seed of Vigna radiata.[1][2]

It is native to the Indian subcontinent.[3]

Description
They are small, ovoid in shape, and green in colour. The English word mung derives from the Hindi word मूँग mūṅg
Hindustani pronunciation: [muːŋɡ].

Taxonomy
The mung bean is one of many species recently moved from the genus Phaseolus to Vigna, and is still often seen
incorrectly cited as Phaseolus aureus or Phaseolus radiatus.

Uses

Red mung beans
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In the majority Catholic Philippines, the Filipino ginisang monggo (mung bean soup) with shrimp, served with smoked fish and tomato, is normally
associated with meatless Friday evenings.

Mung bean dessert

Mung beans are commonly used in Chinese cuisine,[1] as well as in the cuisines of Burma, Sri Lanka, Thailand,
Japan, Korea, Philippines, Bangladesh, Pakistan, India, Indonesia, Vietnam, and other parts of Southeast Asia. The
starch of mung beans is also extracted from them to make jellies and "transparent" or "cellophane" noodles. Mung
batter is used to make crepes named pesarattu in Andhra Pradesh, India.
Whole mung beans are generally prepared from dried beans by boiling until they are soft. In Chinese cuisine, whole
mung beans are used to make a tángshuǐ, or dessert, otherwise literally translated, "sugar water", called lǜdòu
tángshuǐ, which is served either warm or chilled. In Indonesia, they are made into a popular dessert snack called es
kacang hijau, which has the consistency of a porridge. The beans are cooked with sugar, coconut milk, and a little
ginger. Although whole mung beans are also occasionally used in Indian cuisine, beans without skins are more
commonly used; but in Kerala, whole mung beans is commonly boiled to make a dry preparation often served with
rice gruel (kanji). In the Philippines, it is the main ingredient of the dessert hopiang munggo. A savory dish called
ginisang monggo (known in English as 'sautéed mung bean', 'mung bean stew', or 'mung bean soup'), also known as
mongo guisado or simply balatong/monggos, is made of mung beans with shrimp or fish. It is traditionally served on
Friday evenings, as the majority of the Filipino population are Roman Catholic and abstain from meat on Fridays,
even outside of Lent. Ginisang monggo can also be made with chicken or pork.

Whole beans
Mung beans are light yellow in colour when their skins are removed.[1] They can be made into mung bean paste by
dehulling, cooking, and pulverizing the beans to a dry paste.[1] In Hong Kong, dehulled mung beans and mung bean
paste are made into ice cream or frozen ice pops.[1] Mung bean paste is used as a common filling for Chinese
mooncakes in East China and Taiwan.[1] Also in China, the boiled and shelled beans are used as filling in glutinous
rice dumplings eaten during the dragon boat festival (端 午 节).[1]
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Indian mung dal.

Dehulled mung beans can also be used in a similar fashion as
whole beans for the purpose of making sweet soups. Mung beans
in some regional cuisines of India are stripped of their outer coats
to make mung dal. In Tamil Nadu and Andhra Pradesh, steamed
whole beans are seasoned with spices and fresh grated coconut in a
preparation called sundal. In south and north Indian states, mung
beans are also eaten as pancakes. They are soaked in water for six
to 12 hours (the higher the temperature, the lesser soaking time).
Then they are ground into fine paste along with ginger and salt.
Then pancakes are made on a very hot griddle. These are usually
eaten for breakfast. This provides high quality protein that is rare

in most Indian regional cuisines. Pongal or kichdi is another recipe that is made with rice and mung beans without
skin.

In Kerala, it is commonly used to make the parippu preparation in the Travancore region (unlike Cochin and
Malabar, where toor dal, tuvara parippu, is used). It is also used, with coconut milk and jaggery, to make a type of
payasam.

Bean sprouts

Bean sprouts in a market in Haikou City, Hainan
Province, China

Fresh uncooked bean sprouts on a dish

Mung bean sprouts are germinated by leaving them watered with
four hours of daytime light and spending the rest of the day in the
dark. Mung bean sprouts can be grown under artificial light for
four hours over the period of a week. They are usually simply
called "bean sprouts".

Mung bean sprouts are stir-fried as a Chinese vegetable
accompaniment to a meal, usually with ingredients such as garlic,
ginger, spring onions, or pieces of salted dried fish to add flavour.
Uncooked bean sprouts are used in filling for Vietnamese spring
rolls, as well as a garnish for phở. They are a major ingredient in a
variety of Malaysian and Peranakan cuisine, including char kway
teow, hokkien mee, mee rebus, and pasembor. In Korea, slightly
cooked mung bean sprouts, called sukjunamul (hangul: 숙주나물),
are often served as a side dish. They are blanched (placed into
boiling water for less than a minute), immediately cooled in cold
water, and mixed with sesame oil, garlic, salt, and often other
ingredients. In the Philippines, mung bean sprouts are made into
lumpia rolls called lumpiang togue.

Mung bean sprouts are the major bean sprouts in most Asian
countries. In China and Korea, soybean sprouts, called kongnamul
(hangul: 콩나물) are more widely used in a variety of dishes.

http://en.wikipedia.org/w/index.php?title=File%3AMung_Bean_-_Kolkata_2011-02-10_0975.JPG
http://en.wikipedia.org/w/index.php?title=Indian_cuisine
http://en.wikipedia.org/w/index.php?title=Dal
http://en.wikipedia.org/w/index.php?title=Tamil_Nadu
http://en.wikipedia.org/w/index.php?title=Andhra_Pradesh
http://en.wikipedia.org/w/index.php?title=Sundal
http://en.wikipedia.org/w/index.php?title=Pongal
http://en.wikipedia.org/w/index.php?title=Kerala
http://en.wikipedia.org/w/index.php?title=Travancore
http://en.wikipedia.org/w/index.php?title=Cochin
http://en.wikipedia.org/w/index.php?title=Malabar_%28Northern_Kerala%29
http://en.wikipedia.org/w/index.php?title=Toor_dal
http://en.wikipedia.org/w/index.php?title=Jaggery
http://en.wikipedia.org/w/index.php?title=Payasam
http://en.wikipedia.org/w/index.php?title=Haikou
http://en.wikipedia.org/w/index.php?title=Hainan
http://en.wikipedia.org/w/index.php?title=People%27s_Republic_of_China
http://en.wikipedia.org/w/index.php?title=File%3ABean_sprouts_04.jpg
http://en.wikipedia.org/w/index.php?title=File%3ABean-sprouts.jpg
http://en.wikipedia.org/w/index.php?title=Sprouting
http://en.wikipedia.org/w/index.php?title=Stir_frying
http://en.wikipedia.org/w/index.php?title=Chinese_cuisine
http://en.wikipedia.org/w/index.php?title=Scallion
http://en.wikipedia.org/w/index.php?title=Vietnamese_cuisine
http://en.wikipedia.org/w/index.php?title=Spring_rolls
http://en.wikipedia.org/w/index.php?title=Spring_rolls
http://en.wikipedia.org/w/index.php?title=Ph%E1%BB%9F
http://en.wikipedia.org/w/index.php?title=Malaysian_cuisine
http://en.wikipedia.org/w/index.php?title=Nonya_Food
http://en.wikipedia.org/w/index.php?title=Char_kway_teow
http://en.wikipedia.org/w/index.php?title=Char_kway_teow
http://en.wikipedia.org/w/index.php?title=Hokkien_mee
http://en.wikipedia.org/w/index.php?title=Mee_rebus
http://en.wikipedia.org/w/index.php?title=Rojak%23Mamak_rojak
http://en.wikipedia.org/w/index.php?title=Sukjunamul
http://en.wikipedia.org/w/index.php?title=Blanching_%28cooking%29
http://en.wikipedia.org/w/index.php?title=Lumpia


Mung bean 718

Chinese mung bean jelly in chili sauce

Starch

Mung bean starch, which is extracted from ground mung beans, is
used to make transparent cellophane noodles (also known as bean
thread noodles, bean threads, glass noodles, fensi (粉 絲), tung
hoon, miến, bún tàu, or bún tào). Cellophane noodles become soft
and slippery when they are soaked in hot water. A variation of
cellophane noodles, called mung bean sheets or green bean sheets,
are also available. In Korea, a jelly called nokdumuk (hangul:
녹두묵; also called cheongpomuk; hangul: 청포묵) is made from
mung bean starch; a similar jelly, coloured yellow with the
addition of gardenia colouring, is called hwangpomuk (hangul:
황포묵). In northern China, mung bean jelly is called liangfen (凉 粉, meaning chilled bean jelly), which is very
popular food during summer. Jidou liangfen is another flavour of mung bean jelly food in Yunnan, in southern
China.

History of domestication & cultivation

The mungbean was domesticated in India, where its wild progenitor (Vigna radiata subspecies sublobata) occurs
wild.[4][5] Archaeological evidence has turned up carbonized mungbeans on many sites in India.[6] Areas with early
finds include the eastern zone of the Harappan civilization in Punjab and Haryana, where finds date back about 4500
years, and South India in the modern state of Karnataka where finds date back more than 4000 years. Some scholars
therefore infer two separate domestications in the northwest and south of India. In South India there is evidence for
evolution of larger-seeded mungbeans 3500 to 3000 years ago.[5] By about 3500 years ago mungbeans were widely
cultivated throughout India. Cultivated mungbeans later spread from India to China and Southeast Asia.
Archaeobotanical research at the site of Khao Sam Kaeo in southern Thailand indicates that mungbeans had arrived
in Thailand by at least 2200 years ago.[7] During the era of Swahili trade, in the 9th or 10th century, mungbeans also
came to be cultivated in Africa, indicated by finds on Pemba Island.[8]

Nomenclature
Mung beans are known under a variety of names in different languages:
• Assamese: mugu dali, mogu dail
• Bengali: moog dal, moog, moong, or mongo
• Chinese: lǜdòu (绿豆, literally "green bean")
• Burmese: pe nauk (ပဲနောက်) or pe ti (ပဲတီ)
• East Timor: monggo or munggo
• Filipino: monggo or munggo
• Cebuano: munggus
• Chamorro: munggo
• Hindi: mūṅg (मूँग)
• Indonesian: kacang hijau or katjang idju
• Kannada: hesaru kaalu (ಹೆಸರು ಕಾಳು)
• Malayalam: cherupayar or cheru payaru
• Marathi: moog dal, moog, moong, or mongo
• Pashto: mai (مۍ)
• Persian: maash (ماش)
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• Punjabi: moongi
• Sinhala: mung eta (මුo ඇට)
• Swahili: choroko
• Tamil:pachaippayaru (பச்சைப்பயறு), pāciparuppu (பாசிபருப்பு)
• Telugu: pesara (పెసర)
• Urdu: moong (مونگ)
• Vietnamese: đậu xanh

Mung bean sprouts are known as the following:
• Burmese: pe ti pin pauk (ပဲတီပင်ပေါက်)
• Chinese: yácài (芽菜, literally "sprout vegetable"), or yínyá (銀芽, literally "silver sprouts")
• Dutch: tauge
• Filipino: togue
• Cebuano: tawgi
• Hokkien: tāu-gê
• Indonesian: tauge
• Japanese: moyashi (萌 や し)
• Korean: sukju namul
• Malay: tauge
• Mandarin: dòuyá (豆芽)
• Singlish: tauge
• Sinhala: mung biija (මුo බීජ)
• Thai: thua-ngok (ถั่วงอก)
• Vietnamese: giá đậu or giá đỗ
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Mustard (condiment)

Mustard seeds (top-left) may be ground (top-right) to make different kinds of
mustard. The other four mustards pictured are a simple table mustard with turmeric

coloring (center left), a Bavarian sweet mustard (center-right), a Dijon mustard
(lower-left), and a coarse French mustard made mainly from black mustard seeds

(lower-right).

Mustard is a condiment made from the
seeds of a mustard plant (white or yellow
mustard, Sinapis hirta; brown or Indian
mustard, Brassica juncea; or black mustard,
B. nigra). The whole, ground, cracked, or
bruised mustard seeds are mixed with water,
salt, lemon juice, mayonnaise or other
liquids, and sometimes other flavorings and
spices, to create a paste or sauce ranging in
color from bright-yellow to dark-brown.
English Mustard is among the strongest,
made from only mustard flour, water, salt
and, sometimes, lemon juice; but not with
vinegar. French Mustard, or Moutarde de
Dijon, has added vinegar, and is milder.
German Mustard or Senf is milder still.[1]

Homemade mustards are often far hotter and
more intensely flavored than commercial
preparations.[2] A strong mustard can cause
the eyes to water, sting the palate, and
inflame the nasal passages and throat.
Mustard can also cause allergic reactions:
Since 2005, products in the European Union
must be labelled as potential allergens if
they contain mustard.[3] Commonly paired
with meats and cheeses, mustard is also a
popular addition to sandwiches, hamburgers, and hot dogs. It is also used as an ingredient in many dressings, glazes,
sauces, soups, and marinades; as a cream or a seed, mustard is used in the cuisine of India, the Mediterranean, the
Caribbean, northern Europe, the British Isles, the Balkan States, Asia, North America, and Africa,[4] making it one of
the most popular and widely used spices and condiments in the world.

Etymology
The English word "mustard" derives from the Anglo-Norman mustarde and Old French mostarde. The first element
is ultimately from Latin mustum, ("must", young wine) – the condiment was originally prepared by making the
ground seeds into a paste with must. It is first attested in English in the late 13th century, though it is found as a
surname a century earlier.[5]

History
Romans were probably the first to experiment with the preparation of mustard as a condiment. They mixed 
unfermented grape juice, known as "must", with ground mustard seeds (called sinapis) to make "burning must", 
mustum ardens — hence "must ard".[6] A recipe for mustard appears in Apicius (also called De re coquinaria), the 
anonymously compiled Roman cookbook from the late 4th or early 5th century; the recipe calls for a mixture of 
ground mustard, pepper, caraway, lovage, grilled coriander seeds, dill, celery, thyme, oregano, onion, honey,
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vinegar, fish stock, and oil, and was intended as a glaze for spit-roasted boar.[7]

The Romans likely exported mustard seed to Gaul, and, by the 10th century, monks of St. Germain des Pres in Paris
absorbed the mustard-making knowledge of Romans and began their own production.[8] The first appearance of
mustard makers on the royal registers in Paris dates back to 1292.[9] Dijon, France, became a recognized centre for
mustard making by the 13th century.[10] The popularity of mustard in Dijon is evidenced by written accounts of
guests consuming 70 gallons of mustard creme in a single sitting at a gala held by the Duke of Burgundy in 1336.[11]

In 1777, one of the most famous Dijon mustard makers, Grey-Poupon, was established as a partnership between
Maurice Grey, a mustard maker with a unique recipe containing white wine, and Auguste Poupon, his financial
backer.[12] Their success was aided by the introduction of the first automatic mustard making machine.[12] In 1937,
Dijon mustard was granted an Appellation d'origine contrôlée.[8] Due to its long tradition of mustard making, Dijon
is regarded as the mustard capital of the world.[10]

An early use of mustard as a condiment in England was in the form of mustard balls — coarse-ground mustard seed
combined with flour and cinnamon, moistened, rolled into balls, and dried — which were easily stored and
combined with vinegar or wine to make mustard paste as needed.[13] The town of Tewkesbury was well known for
its high-quality mustard balls, which were exported to London and other parts of the country, and are even
mentioned in William Shakespeare's play King Henry the Fourth, Part II.[14]

The use of mustard as a hot dog condiment was first seen at the 1904 St. Louis World's Fair, when the bright-yellow
French's mustard was introduced by the R.T. French Company.[15]

Culinary uses

Mustard, yellow

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  276 kJ (unknown operator: u'strong' kcal)

Carbohydrates 8 g

- Sugars 3 g

- Dietary fiber 3 g

Fat 3 g

Protein 4 g

Magnesium 49 mg (14%)

Sodium 1120 mg (75%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Mustard is often used at the table as a condiment on meat. It is also used as an ingredient in mayonnaise, vinaigrette,
marinades, and barbecue sauce. It can also be used as a base for salad dressing when combined with vinegar and/or
olive oil. Mustard is a popular accompaniment to hot dogs, pretzels, and bratwurst. Mustard is also an emulsifier that
can stabilize a mixture of two or more unblendable liquids such as oil and water. Added to Hollandaise sauce,
mustard can reduce the possibility of curdling.[16]

Dry mustard, typically sold in cans, is used in cooking and can be mixed with water to become prepared mustard.
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Nutritional value
The amounts of various nutrients in mustard seed are to be found in the USDA National Nutrient Database.[17] As a
condiment, mustard averages approximately five calories per teaspoon.[16] Some of the many vitamins and nutrients
that mustard seeds are high in are selenium and omega 3 fatty acid.[18]

Preparation
There are many varieties of mustard that come in a wide range of strengths and flavors. The basic taste and "heat" of
the mustard is determined largely by seed type, preparation and ingredients.[19][20] In general, black-seed mustard is
regarded as the hottest type. Preparation also plays a key role in the final outcome of the mustard. One of the factors
that determine the strength of a prepared mustard is the temperature of the water, vinegar, or other liquid mixed with
the ground seeds: Hotter liquids are more hostile to the strength-producing compounds. Thus, hot mustard is made
with cold water, whereas using hot water results in milder mustard (other factors remaining the same).[21]

The pungency of mustard is always reduced by heating, not just at the time of preparation; if added to a dish during
cooking, much of the effect of the mustard is lost.

Science of flavor
Mustard often has a sharp, pungent flavor, as mixing the ground seed with cold liquid allows the enzyme
myrosinase, which it contains, to act on glucosinolates also present to make isothiocyanates, responsible for
mustard's characteristic heat. The isothiocyanates, such as allyl isothiocyanate, activate the TRPA1 channel, a
chemosensor.
Mustard, in its powdered form, lacks any potency and needs to be fixed; it is the production of allyl isothiocyanate
from the reaction of myrosinase and sinigrin during soaking that causes gustatory heat to emerge.

Storage and shelf life
Because of its antibacterial properties, mustard does not require refrigeration; it will not grow mold, mildew, or
harmful bacteria.[22] Unrefrigerated mustard will lose pungency more quickly, and should be stored in a tightly
sealed, sterilized container in a cool, dark place.[23] Mustard can last indefinitely, though it may dry out, lose flavor,
or brown from oxidation.[22] Mixing in a small amount of wine or vinegar will often revitalize dried out mustard.
Some types of prepared mustard stored for a long time may separate, causing mustard water, which can be corrected
by stirring or shaking. If stored for a long time, unrefrigerated mustard can acquire a bitter taste.

Packaging
In general, prepared mustard is sold at retail in glass jars or plastic bottles. However, in Europe, it is often marketed
in metal, squeezable tubes.
In Poland, during the early Communist period, mustard was sold in small glass jars without twist opening. In the
Communist economy, almost all commodities were in shortage, so mustard jars ware commonly used as glasses
("musztardówka" in Polish). This resulted in the phenomenon of "mustard glasses," used mostly for vodka. Likewise,
in Germany, most mustard brands package the mustard in a drinking-glass-shape jar, and indeed Bautzner Senf has
produced promotional series' of decorated jars featuring children's TV characters, with a view to them being used as
children's drinking vessels.
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Varieties
Locations renowned for their mustard include Dijon (medium-strength) and Meaux in France; Norwich (very hot)
and Tewkesbury, famed for its variety, in the United Kingdom; and Düsseldorf (hot) and Bavaria in Germany. There
are variations in the subsidiary spices and in the preparation of the mustard seeds. The husks may be ground with the
seeds, or winnowed away after the initial crushing; "whole-grain mustard" retains some unground or partially ground
mustard seeds. Bavarian "sweet mustard" contains very little acid, substituting copious amounts of sugar for
preservation. Sometimes prepared mustard is simmered to moderate its bite, sometimes it is aged. Irish mustard is a
wholegrain type blended with whiskey, stout (commonly Guinness), and/or honey.

Basic mustards
Basic mustards are the most commonly consumed and often the simplest of the mustard varieties, including mustard
seed, dry mustard powder, spicy brown/deli-style mustard, Dijon mustard, stone-ground mustard, whole-grain
mustard, and yellow mustard.

Mustard oil

While most mustards contain the whole seed ground, the oils can be extracted from the chaff and meal of the seed.
Mustard oil, here denoting an essential oil of mustard as opposed to the common vegetable oil also called mustard oil
(which is not pungent and has only a very mild mustard aroma), is used where the normal consistency of ground
mustard seeds is undesirable. Very concentrated, it is used in food preparation rather than a post-preparation
condiment.

Yellow mustard

A bottle of yellow mustard.

Yellow mustard is the most commonly used mustard in the United
States and Canada, where it is sometimes referred to simply as
"mustard". Outside North America it is called American mustard.
This is a very mild mustard colored bright-yellow by the inclusion of
turmeric. It was introduced in 1904 by George T. French as "cream
salad mustard". This mustard is closely associated with hot dogs,
sandwiches, and hamburgers. Along with its use on various
sandwiches, yellow mustard is a key ingredient in many potato salads,
barbecue sauces, and salad dressings. Yellow mustard can be rubbed
on barbecue meat prior to applying a dry rub, to form a crust, called
bark, on the meat.

Spicy brown/deli-style mustard

Spicy brown or "deli style" mustard is also commonly used in the
United States. The seeds are coarsely ground, giving it a speckled
brownish-yellow appearance. In general, it is spicier than yellow
mustard. Spicy brown or "deli-style" or Indian mustard is used in the
cuisine of India.
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American beer mustard

American beer mustard, substituting beer for vinegar, originated in the 20th century somewhere in the Midwest and
has remained a popular local condiment.[24]

Dijon mustard

Dijon mustard is not covered by a Protected Designation of Origin (PDO) or a Protected Geographical Indication
(PGI) under the auspices of the European Union; thus, while there are major mustard plants in Dijon and suburbs,
most Dijon mustard is manufactured outside of Dijon.
Dijon mustard originated in 1856, when Jean Naigeon of Dijon substituted verjuice, the acidic "green" juice of
not-quite-ripe grapes, for vinegar in the traditional mustard recipe.
In general, mustards from Dijon today contain both white wine and red wine. Mustards marketed as Dijon-style may
contain one or both of these wines or may substitute vinegar or another acid in order to conform to local laws.

Whole-grain mustard or granary mustard

In whole-grain mustard (sometimes known as granary mustard, esp. in North Yorkshire), the seeds are not ground
but are mixed whole with other ingredients. Different flavors and strengths can be achieved by using different blends
of mustard seed species. Some variations have additives such as sun-dried tomato mustard and chili mustard.

Sweet mustards
Variations of sweet mustards include honey mustard, spiced honey mustard, brown sugar and pecan mustard, prickly
pear honey mustard, maple mustard, sesame ginger mustard, and sweet and hot mustard.

Honey mustard

Honey mustard, as the name suggests, is a blend of mustard and honey, usually 1:1.[25] It is most often used as a
topping for sandwiches and as a dip for chicken strips, french fries, onion rings, and other finger foods. It can also be
combined with vinegar and/or olive oil to make a salad dressing. The most basic honey mustard is a mixture of equal
amounts of honey and mustard; however, most varieties include other ingredients to modify the flavor and texture.
Combinations of English mustard with honey or demerara sugar are popularly used in British cuisine to coat grilled
lamb cutlets or pork chops. Peppers and spices are sometimes added to give honey mustard a distinct spicy taste.

Fruit mustards
Fruit and mustard have been combined since the Lombard creation of mostarda di frutta in the 14th century.[11]

Large chunks of fruit preserved in a sweet, hot mustard syrup were served with meat and game, and were said to be a
favorite of the Dukes of Milan.[11] Variations of fruit mustards include apple mustard, apricot-ginger mustard, berry
mustard, cranberry mustard, lemon mustard, orange and honey mustard, and pineapple and honey mustard.

Indian mustards
A variation of mustard that includes heavy use of Madras or Indian curry powder. Indian mustards are used
favorably on westernized dishes where a touch of Indian culture is desired.
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Hot mustards
Variations of hot mustards include chipotle pepper, habanero pepper, horseradish, and jalapeño mustards. However,
in general, "hot mustards" do not refer to mustards with chili peppers added. Instead, the term usually refers to the
mustards that have been prepared in such a way to bring out the natural piquancy created by the myrosinase and two
sulfur compounds, myrosin and sinigrin, that are naturally present in mustard seeds.[26] When mustard seeds are
crushed and mixed with cold water, these compounds break down to form a volatile oil that vaporizes to produce the
"hot" sensation one experiences when consuming hot mustards.[26] Usually, additives like flour are used by
manufacturers to tone down this natural spicy/pungent flavor to produce the milder mustards popularly
consumed.[26] However, certain brands and manufacturers strive for mustards that produce a pungent and sharp
flavor by using the more pungent black or brown mustard seeds rather than the white mustard seeds used to make
mild mustards.[26][27] The heat of mustard also dissipates with time and if the mustard is exposed to heat.[26] That is
why hot mustard manufacturers often use cold water and/or add an acidic agent to preserve the heat of the mustard.
Hot mustard can also be made from dried mustard powder.[26] In its powder form, the chemicals responsible for
mustard's pungent flavor do not evaporate or disappear and can, thus, be stored for much longer periods of time.

Horseradish mustard

Horseradish mustard contains horseradish as well as mustard. The horseradish adds a sour flavor plus additional
heat. In general, horseradish mustard is available as either mild or hotter than English mustard.

Old World mustards
Variations of Old World mustards include English mustard, Dutch mustard, French Dijon mustard, Polish mustard,
Russian mustard, Tewkesbury horseradish mustard, Swedish mustard, and sweet or hot Austrian, Bavarian, and
German mustards.

Spirited mustards
Spirited mustards have added alcoholic spirits or beer for added flavor, but do not contain alcohol. Variations include
Arran mustards with highland malt scotch, brandied peach mustard, cognac mustard, Irish "pub" mustard, Jack
Daniel's mustard, and stout mustard.

Irish mustard

Irish mustard is a blend of wholegrain mustard with honey and/or Irish whiskey.

Australian mustard
Popular at the quintessential Australian barbecue, prepackaged mustard marketed as "Australian" is equal parts
English yellow mustard mixed with equal parts wholegrain mustard, which results in a texture between the two.
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Russian mustard
Russian mustard is a sharp, strong version of mustard, prepared from an Indian mustard seed and high acid (~6-9%)
distilled white vinegar, with salt, sugar, and vegetable oil to taste. Mustard flour is diluted with a hot water in Russia,
resulting in more efficient allyl isothiocyanate production and thus a sharper taste. Indian mustard has less
heat-sensitive glucosinolates, so hot water does not reduce the pungency.

Miscellaneous mustards
There are so many varieties of mustard that some are not easily classified, including balsamic mustard, black olive
mustard, sun-dried tomato mustard, and Maui onion mustard.

Notable mustard manufacturers

Austria
• Mautner Markhof [28]

Belgium
• Tierenteyn[29]

•• De Kroon

Brazil
Hemmer, Blumenau

Croatia
• Podravka, Koprivnica
• Zvijezda, Zagreb

Colombia
•• Hacienda Gourmet

Finland
•• Jalostaja
•• Turun sinappi

France
•• Edmond Fallot
•• Amora
•• Maille
•• Pommery (mustard)
•• Reine de Dijon
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Germany
•• Born Feinkost
• Develey (Bautz'ner Senf)
•• Düsseldorfer Löwensenf
•• Luise Händlmaier

Hungary
• Univer [30]

Italy
•• Sperlari

Netherlands
• De Marne mosterd, Groningen

Poland
•• Kamis

Serbia
• Centro proizvod, Belgrade
• Dijamant, Zrenjanin
• Polimark, Zemun (Belgrade)
• Sunce (Uniliver), Sombor
• Vital, Vrbas

Slovenia
• Eta, Kamnik

Sweden
•• Slotts
•• Johnny´s
•• LissElla´s
• nissessenap [31]
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Switzerland
•• Thomy

Turkey
•• Delizia

United Kingdom
•• Tracklements
•• Colman's
•• Keen's
•• Taylors
•• Cumberland Mustard

United States
•• French's
•• Grey Poupon
•• Gulden's
•• Heinz
•• Koops'
•• Plochman's
•• Zatarain's
•• Bertman's Ballpark Mustard
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History
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• What Makes Mustard So Mustardy? (http:/ / www. straightdope. com/ mailbag/ mmustard. html) (from The
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Mustard oil
The term mustard oil is used for three different oils that are made from mustard seeds:
• A fatty vegetable oil resulting from pressing the seeds,
• An essential oil resulting from grinding the seeds, mixing them with water, and extracting the resulting volatile oil

by distillation.
• An oil made by infusing mustard seed extract into another vegetable oil, such as soybean oil
The pungency of mustard oil is due to the presence of allyl isothiocyanate, an activator of the TRPA1 channel.

Pure oil

Ox-powered mill grinding mustard seed for oil

This oil has a strong sinus-irritating aroma, like that of horseradish or
wasabi, a hot nutty taste, and is often used for cooking in Northern
India, eastern India, Nepal and Bangladesh. In north India, it is mainly
used in frying fritters. In Nepal and Bengal, it is the traditionally
preferred oil for cooking, although nowadays neutral-flavored oils like
sunflower oil are also extensively used. The oil makes up about 30% of
the mustard seeds. It can be produced from black mustard (Brassica
nigra), brown Indian mustard (Brassica juncea), and white mustard
(Brassica hirta).

Mustard oil contains the pungent Allyl isothiocyanate and has about
60% monounsaturated fatty acids of which 42% erucic acid and 12% oleic acid, it has 21% polyunsaturates of which
6% is the omega-3 alpha-linolenic acid and 15% omega-6 linoleic acid and it has 12% saturated fats.[1]

Mustard seeds, like all seeds of the Brassica family, including canola (rapeseed) and turnip, have high levels of
omega-3 (6–11%) and are a common, cheap, mass-produced source of plant-based (therefore, vegetarian) omega-3
fatty acids (see Indo-Mediterranean diet in the links below). Flax (linseed) oil has 55% plant-based omega-3 but is
uncommon as a table or cooking oil. Soybean oil has 6% omega-3 but contains over 50% omega-6, the fatty acid that
competes with the omega-3 function. Other than rapeseed and mustard oils, there are few other common sources of
plant based omega-3 in Western and Indian diets. Especially when omega-6 intake is kept low, humans can convert
the plant omega-3 into one of the fish omega-3s, eicosapentaenoic acid, in limited amounts, a useful source for
vegetarians.
In India, mustard oil is often heated almost to smoking before it is used for cooking; this may be an attempt to reduce
the strong smell and taste. However, high heat can damage the omega-3 in the oil, reducing its unique role in health.
In Western countries, the oil is often sold "for external use only" in stores catering to Indian immigrants, since in
North India, mustard oil is also used for rub-downs and massages (see ayurveda), thought to improve blood
circulation, muscular development and skin texture; the oil is also antibacterial. The oil is also sometimes used prior
to sexual intercourse on the male genitalia to enhance erections or strengthen virility.[2]
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Effects on health
The effects of erucic acid from edible oils on human health are controversial. However no negative health effects
have ever been documented in humans.[3] A four-to-one mixture of erucic acid and oleic acid constitutes Lorenzo's
oil; an experimental treatment for a rare neurobiology disorder adrenoleukodystrophy.
Mustard oil was once considered unsuitable for human consumption in the United States, Canada, and the European
Union due to the high content of erucic acid. This is because of early studies in rats. Subsequent studies on rats have
shown that they are less able to digest vegetable fats (whether they contain erucic acid or not) than humans and
pigs.[4][5][6] Chariton et al. suggests that in rats: “Inefficient activation of erucic acid to erucyl-CoA and a low level
of activity of triglyceride lipase and enzymes of betaoxidation for erucic acid probably contribute to the
accumulation and retention of cardiac lipid.”[7] Before this process was fully understood it led to the belief that erucic
acid and mustard oil were both highly toxic to humans.
Epidemiological studies suggest that, in regions where mustard oil is still used in a traditional manner, mustard oil
may afford some protection against cardiovascular diseases. In this sense "traditional" means that the oil is used fresh
and vegetable fats count only as a small percentage of the total caloric intake. Whether this effect is due to the nature
of erucic acid per se to make the blood platelets less sticky, or to the presence of a reasonably high percentage of
α-linolenic acid, or to a combination of properties of fresh unrefined oil, is as yet uncertain. Care needs to be taken
with such epidemiological studies in order to exclude the possibility of early deaths from other causes skewing the
results. The fact that early asymptomatic coronary disease is readily detectable post mortem and is absent in the
mustard oil cohorts tends to add weight to the hypothesis that mustard oil is protective.[8]

The use of mustard oils in traditional societies for infant massage has been identified by one study as risking
damaging skin integrity and permeability.[9] Other studies over larger samples have shown that massaging with
mustard oil improved the weight, length, and midarm and midleg circumferences as compared to infants without
massage, although sesame oil is a better candidate for this than mustard oil.[10]

Nutritional information
1tbsp of mustard oil contains the following nutritional information according to the USDA:[11]

•• Calories : 126
•• Fat: 14
•• Carbohydrates: 0
•• Fibers: 0
•• Protein: 0

Solution
The pungency of the condiment mustard results when ground mustard seeds are mixed with water, vinegar, or other
liquid (or even when chewed). Under these conditions, a chemical reaction between the enzyme myrosinase and a
glucosinolate known as sinigrin from the seeds of black mustard (Brassica nigra) or brown Indian mustard (Brassica
juncea) produces allyl isothiocyanate. By distillation one can produce a very sharp-tasting essential oil, sometimes
called volatile oil of mustard, containing more than 92% allyl isothiocyanate. The pungency of allyl isothiocyanate
is due to the activation of the TRPA1 ion channel in sensory neurons. White mustard (Brassica hirta) does not yield
allyl isothiocyanate, but a different and milder isothiocyanate.[12]

Allyl isothiocyanate serves the plant as a defense against herbivores. Since it is harmful to the plant itself, it is stored
in the harmless form of a glucosinolate, separate from the myrosinase enzyme. Once the herbivore chews the plant,
the noxious allyl isothiocyanate is produced. Allyl isothiocyanate is also responsible for the pungent taste of
horseradish and wasabi. It can be produced synthetically, sometimes known as synthetic mustard oil.[13]
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Because of the contained allyl isothiocyanate, this type of mustard oil is toxic and irritates the skin and mucous
membranes. In very small amounts, it is often used by the food industry for flavoring. In northern Italy, for instance,
it is used in the fruit condiment called mostarda. It is also used to repel cats and dogs. It will also denature alcohol,
making it unfit for human consumption, thus avoiding the taxes collected on alcoholic beverages.
The CAS number of this type of mustard oil is 8007-40-7, and the CAS number of pure allyl isothiocyanate is
57-06-7.

Use in North Indian cultural and artistic activities
Mustard oil was once popular as a cooking oil in northern India. In the second half of the 20th century the popularity
of mustard oil receded due to the availability of mass-produced vegetable oils. It is still intricately embedded in the
culture:
•• It is poured on both sides of the threshold when someone important comes home for the first time (e.g. a

newly-wedded couple or a son or daughter when returning after a long absence, or succeeding in exams or an
election.

• Used as traditional jaggo pot fuel in Punjabi weddings.
• Used as part of home-made cosmetics during mayian.
•• Used as fuel for lighting earthen lamps (diyas) on festive occasions such as Diwali.
•• Used in hair. Known to be extremely beneficial for hair growth.
• Used in instruments. The residue cake from the mustard oil pressing is mixed with sand, mustard oil and

(sometimes) tar. The resulting sticky mixture is then smeared on the inside of Dholak and Dholki membranes to
add weight (from underneath) the bass membrane.This enables the typical Indian drum glissando sound, created
by rubbing one's wrist over it. This is also known as a (Tel masala) Dholak Masala or oil syahi.
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Mustard seed

mustard seed, yellow

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1964 kJ (unknown operator: u'strong' kcal)

Carbohydrates 34.94 g

- Sugars 6.89 g

- Dietary fiber 14.7 g

Fat 28.76 g

- saturated 1.46 g

- monounsaturated 19.83 g

- polyunsaturated 5.39 g

Protein 24.94 g

Water 6.86 g

Vitamin A equiv. 3 μg (0%)

Thiamine (vit. B1) 0.543 mg (47%)

Riboflavin (vit. B2) 0.381 mg (32%)

Niacin (vit. B3) 7.890 mg (53%)

Vitamin B6 0.43 mg (33%)

Folate (vit. B9) 76 μg (19%)

Vitamin B12 0 μg (0%)

Vitamin C 3 mg (4%)

Vitamin E 2.89 mg (19%)

Vitamin K 5.4 μg (5%)

Calcium 521 mg (52%)

Iron 9.98 mg (77%)

Magnesium 298 mg (84%)

Phosphorus 841 mg (120%)

Potassium 682 mg (15%)

Sodium 5 mg (0%)

Zinc 5.7 mg (60%)
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Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Mustard seeds are the small round seeds of various mustard plants. The seeds are usually about 1 or 2 mm in
diameter. Mustard seeds may be colored from yellowish white to black. They are important spices in many regional
foods. The seeds can come from three different plants: black mustard (Brassica nigra), brown Indian mustard (B.
juncea), and white mustard (B. hirta/Sinapis alba).

Cultivation
Mustard seeds generally take three to ten days to germinate if placed under the proper conditions, which include a
cold atmosphere and relatively moist soil. Mature mustard plants grow into shrubs.
Mustard grows well in temperate regions. Major producers of mustard seeds include Canada (90%), Hungary, Great
Britain, India, Pakistan and the United States. Brown and black mustard seeds return higher yields than their white
counterparts.[1]

In Pakistan, rapeseed-mustard is the second most important source of oil, after cotton. It is cultivated over an area of
307,000 hectares with annual production of 233,000 tonnes and contributes about 17% to the domestic production of
edible oil.
Mustard seed is a rich source of oil and protein. The seed has oil as high as 46-48 percent, whole seed meal has 43.9
percent protein.

References
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Nepeta cataria

Catnip

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Lamiales
Family: Lamiaceae
Genus: Nepeta

Species: N. cataria

Binomial name

Nepeta cataria
L.[1]
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Flowers of the plant

Nepeta cataria (also known as catnip, catswort, or catmint) is a plant
in the Lamiaceae family that is native to much of Asia and Europe, and
is widely naturalized elsewhere.[1] The common names can also be
used to refer to the Nepeta genus as a whole.

Cultivation

Variants include N. cataria var. citriodora (also called subsp.
citriodora), lemon catnip.

Toxicology

The plant terpenoid nepetalactone is the main chemical constituent of
the essential oil of Nepeta cataria. Nepetalactone can be extracted
from catnip by steam distillation. [2]

Uses and effects

Humans

Catnip has a history of human medicinal use for its soothing properties.
It has also been known to have a slightly numbing effect. The plant has
been consumed as a tea, juice, tincture, infusion or poultice, and has
also been smoked. [3]

Cats

Nepeta cataria (and catmints) are mostly known for the behavioral
effects they have on cats, not only on domestic cats but also big cats.[4] N. cataria is used as a recreational substance
for pet cats' enjoyment, and catnip and laced-catnip products designed for use with domesticated cats are available to
consumers. Not all cats are affected by catnip.[4] The common behaviors when cats sense the bruised leaves or stems
of catnip are rubbing on the plant, rolling on the ground, pawing at it, licking it, chewing it consuming much of the
plant followed by drooling, sleepiness, anxiety, leaping about and purring. Some will growl, meow, scratch, or bite
the hand holding it. Some cats will eat dried catnip. Often, eating too much can cause cats to be overtly aggressive,
typically making them hiss.

Pharmacology

Nepetalactone acts as a feline attractant. Roughly half to two thirds of cats will be affected by the plant. [5][6] This
chemical enters the feline's nose. [7] Cats detect it through their olfactory epithelium, not through their vomeronasal
organ. [8] At the olfactory epithelium, the nepetalactone binds to one or more olfactory receptors. Some have
speculated that it may mimic a cat pheromone, such as the hypothetical feline facial pheromone or the cat urine
odorant MMB. However, this has not been tested. Approximately two hours after an exposure, the feline will be
sensitive to another dose. The phenomenon is hereditary; for example, most Australian cats do not react to it.[9]

There is some disagreement about the susceptibility of lions and tigers to catnip.[9]

Other plants that also have this effect on cats include valerian (Valeriana officinalis) and plants that contain
actinidine or dihydroactinidiolide (Smith, 2005).
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Other
Nepetalactone is a mosquito and fly repellent. [10] [11] Oil isolated from catnip by steam distillation is a repellent
against insects, in particular mosquitoes, cockroaches and termites.[12][13] Research suggests that in a test tube,
distilled nepetalactone, the active ingredient in catnip, repels mosquitoes ten times more effectively than DEET, the
active ingredient in most insect repellents,[10][14] but that it is not as effective a repellent when used on the skin. [15]
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Nettle

Stinging nettle (Urtica dioica)

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Rosales
Family: Urticaceae
Genus: Urtica

L., 1753
Species

See text

Nettles constitute between 24 and 39 species of flowering plants of the genus Urtica in the family Urticaceae, with a
cosmopolitan though mainly temperate distribution. They are mostly herbaceous perennial plants, but some are
annual and a few are shrubby. Most of the species have stinging hairs on the stems and leaves.
The most prominent member of the genus is the stinging nettle, Urtica dioica, native to Europe, Africa, Asia, and
North America. The genus also contains a number of other species with similar properties, listed below. However, a
large number of species included within this genus in the older literature are now recognized as synonyms of Urtica
dioica. Some of these taxa are still recognized as subspecies.
Urtica nettles are food for the caterpillars of numerous Lepidoptera (butterflies and moths), such as the tortrix moth
Syricoris lacunana and several Nymphalidae.
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Vegetative characteristics
Nettle species grow as annuals or perennial herbaceous plants, rarely shrubs. They can reach, depending on the type,
location and nutrient status, a height of 10–300 cm. The perennial species have underground rhizomes. The green
parts have stinging hairs. Their often quadrangular stems are unbranched or branched, erect, ascending or spreading.
Most leaves and stalks are arranged across opposite sides of the stem . The leaf blades are elliptic, lanceolate, ovate
or circular. The leaf blades usually have three to five, rarely up to seven veins. The leaf margin is usually serrate to
more or less coarsely toothed. The often-lasting bracts are free or fused to each other. The Cystoliths are extended to
more or less rounded.

Toxicity
Most of the species listed below share the property of having stinging hairs, and might be expected to have similar
medicinal uses to the stinging nettle. The stings of Urtica ferox, the ongaonga or tree nettle of New Zealand, have
been known to kill horses, dogs and at least one human.[1]

The nature of the toxin secreted by nettles is not settled. The stinging hairs of most nettle species contain formic
acid, serotonin and histamine; however recent studies of Urtica thunbergiana implicate oxalic acid and tartaric acid
rather than any of those substances, at least in that species.[2]

Species of nettle

Detail of a male flowering stinging nettle.

Species in the genus Urtica, and their primary natural ranges, include:
• Urtica angustifolia Fisch. ex Hornem. 1819, China, Japan, Korea
• Urtica ardens China
• Urtica aspera Petrie South Island, New Zealand
• Urtica atrichocaulis Himalaya, southwestern China
• Urtica atrovirens western Mediterranean region
• Urtica australis Hook.f. South Island, New Zealand and

surrounding subantarctic islands
• Urtica cannabina L. 1753, Western Asia from Siberia to Iran
• Urtica chamaedryoides (heartleaf nettle), southeastern North

America
• Urtica dioica L. 1753 (stinging nettle or bull nettle), Europe, Asia, North America
• Urtica dubia (large-leaved nettle), Canada
• Urtica ferox G.Forst. (ongaonga or tree nettle), New Zealand
• Urtica fissa China
• Urtica galeopsifolia Wierzb. ex Opiz, 1825, (fen nettle or stingless nettle). Europe. (Often considered a

subspecies of Urtica dioica)
• Urtica gracilenta (mountain nettle), Arizona, New Mexico, west Texas, northern Mexico
• Urtica hyperborea Himalaya from Pakistan to Bhutan, Mongolia and Tibet, high altitudes
• Urtica incisa Poir (scrub nettle), Australia, New Zealand
• Urtica kioviensis Rogow. 1843, eastern Europe
• Urtica laetivirens Maxim. 1877, Japan, Northeast China
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Detail of female flowering stinging nettle.

• Urtica linearifolia (Hook.f.)Cockayne (creeping or swamp nettle),
New Zealand

• Urtica mairei Himalaya, southwestern China, northeastern India,
Myanmar

• Urtica membranacea Mediterranean region, Azores
• Urtica morifolia Canary Islands (endemic)
• Urtica parviflora Himalaya (lower altitudes)

• Urtica pilulifera (Roman nettle), southern Europe
• Urtica platyphylla Wedd. 1856-1857, China, Japan
• Urtica procera Mühlenberg (tall nettle), North America
• Urtica pubescens Ledeb. 1833, Southwestern Russia east to central Asia
• Urtica rupestris Sicily (endemic)
• Urtica sondenii (Simmons) Avrorin ex Geltman, 1988, northeastern Europe, northern Asia
• Urtica taiwaniana Taiwan
• Urtica thunbergiana Japan, Taiwan
•• Urtica triangularisa
• Urtica urens L. 1753 (small nettle or annual nettle), Europe, North America
The family Urticaceae also contains some other plants called nettles that are not members of the genus Urtica. These
include the wood nettle Laportea canadensis, found in eastern North America from Nova Scotia to Florida, and the
false nettle Boehmeria cylindrica, found in most of the United States east of the Rockies. As its name implies, the
false nettle does not sting.

Uses and medical properties of nettles
Much historical evidence of use of nettles in medicine, folk remedies, cooking and fibre production relate to one 
species - Urtica dioica, but a fair amount also refers to the use of Urtica urens, the small nettle, which is preferred 
because it has more stinging hairs per leaf area than the more common species. It may be inappropriate and probably 
inaccurate to assume that all nettles exhibit similar properties in all cases, but where an action can be attributed to 
principles found in the species, such as histamine, choline, formic acid and silica, a rational basis for their use is still 
available. However, the fact that a medical action can be attributed to a single constituent does not imply that the 
entire plant will have the same action. Various types of Nettle have been studied for their effects on prostate 
hypertrophy, diabetes mellitus, rheumatic disease, hypertension, gastrointestinal symptoms, osteoarthritis, diarrhea, 
rheumatoid arthritis, inflammation, pain,[3] constipation, gastrointestinal disease, headache, nausea, common cold, 
arthritis, asthma, bleeding, respiratory tract disease, allergic rhinitis, kidney disease, prostate cancer, skin disease and 
urinary tract disease.[4] In terms of allergies, nettle contains properties of an antihistamine to be used for treating
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reactions associated with the respiratory system.[5]

Prehistoric use
Fabric woven of nettle fiber has been found in burial sites dating back to the Bronze Age.[6]

In folklore
Nettles have many folklore traditions associated with them. The folklore mainly relates to the stinging nettle (Urtica
dioica), but confusion with the similar non-stinging Lamium was common.

Myths about health and wealth

Handmade soap with the extract of stinging nettle

Nettles in a pocket will keep a person safe from lightning and bestow
courage.
Nettles kept in a room will protect anyone inside. (This may have
arisen from common knowledge of the tremendous amount of nutrients
nettles offer, making them a powerful plant in that sense.)

Arthritic joints were sometimes treated by whipping the joint with a
branch of stinging nettles. The theory was that it stimulated the
adrenals and thus reduced swelling and pain in the joint. A controlled
study in the year 2000 supports the effectiveness of this treatment.[7]

Nettles are reputed to enhance fertility in men, and fever could be
dispelled by plucking a nettle up by its roots while reciting the names
of the sick man and his family.
Turkey and other poultry (as well as cows and pigs) are said to thrive
on nettles, and ground dried nettle in chicken feed will increase egg
production.[8]

A distillation of the flowers of the White Archangel, or white
dead-nettle (Lamium album) is reputed "to make the heart merry, to make a good colour in the face, and to make the
vital spirits more fresh and lively." [9]

In 1926, the Royal Horticultural Society's recommendation for getting rid of nettles was to cut them down three
times in three consecutive years, after which they will disappear.

Literature

Asian

Milarepa, the great Tibetan ascetic and saint, was reputed to have survived his decades of solitary meditation by
subsisting on nothing but nettles; his hair and skin turned green and he lived to the age of 83. [10]

Caribbean

The Caribbean trickster figure Anansi appears in a story about nettles, in which he has to chop down a huge nettle
patch in order to win the hand of the king's daughter.[11]

European

An old Scots rhyme about the nettle:
"Gin ye be for lang kail coo the nettle, stoo the nettle
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Gin ye be for lang kail coo the nettle early
Coo it laich, coo it sune, coo it in the month o' June
Stoo it ere it's in the bloom, coo the nettle early
Coo it by the auld wa's, coo it where the sun ne'er fa's
Stoo it when the day daws, coo the nettle early."
(Old Wives Lore for Gardeners, M & B Boland)

Coo, cow, and stoo are all Scottish for cut back or crop (although, curiously, another meaning of "stoo" is to throb or
ache), while "laich" means short or low to the ground.[12] Given the repetition of "early," presumably this is advice to
harvest nettles first thing in the morning and to cut them back hard [which seems to contradict the advice of the
Royal Horticultural Society].
A well-known English rhyme about the stinging nettle is:

Tender-handed, stroke a nettle,
And it stings you for your pains.
Grasp it like a man of mettle,
And it soft as silk remains.

In Hans Christian Andersen's fairy-tale "The Wild Swans," the princess had to weave coats of nettles to break the
spell on her brothers.

Role in the environment
Thanks to the stinging hairs, nettles are rarely eaten by herbivores, so they provide long-term shelter for insects, such
as aphids or caterpillars of many butterflies[13] and moths.[14] The insects, in turn, provide food for small birds, such
as tits.[15]

Safety
Though the fresh leaves can cause painful stings and acute urticaria, these are rarely seriously harmful. A possible
exception is the Urtica ferox, the ongaonga or tree nettle of New Zealand. Otherwise most species of nettles are
extremely safe and some are even eaten as vegetables after being steamed.[16]

Similar stinging plants

Close-up detail of the stinging hairs.

Other members of other genera in the Urticaceae, with
powerful stings:
• Giant stinging tree (Dendrocnide excelsa)
• Gympie (Dendrocnide moroides)
• Wood Nettle (Laportea canadensis)
• Nettle Tree (Urera baccifera)
• Nilgiri Nettle (Girardinia leschenaultiana)
There are also plants which can produce stinging sensations
but which are unrelated to the Urticaceae:[17]

• Dumb cane (Dieffenbachia spp., Araceae)
• Cowhage (Mucuna pruriens, Fabaceae)

• Bull Nettle or Spurge Nettle (Cnidoscolus stimulosus, Euphorbiaceae)
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• Ciega-vista (Croton ciliato-glandulosus, Euphorbiaceae)
• Stinging Spurge (Jatropha urens L., Euphorbiaceae)
• Noseburn (Tragia spp., Euphorbiaceae)

Similarly named plants
Plants with common names include the word "nettle" but which do not sting nor are they part of Urticacea':

• Dead-nettle (Lamium spp.) and woundwort or hedge-nettle (Stachys spp.) which are in the Lamiaceae or mint
family.

• Devil's nettle, or yarrow (Achillea).
• Carolina horsenettle (Solanum carolinense) in the Solanaceae.
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Nigella

Nigella

Nigella damascena seed capsule

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
Order: Ranunculales
Family: Ranunculaceae
Genus: Nigella

L.
Species

About 14, including:
Nigella arvensis
Nigella ciliaris
Nigella damascena
Nigella hispanica
Nigella integrifolia
Nigella nigellastrum
Nigella orientalis
Nigella papillosa
Nigella sativa

Nigella is a genus of about 14 species of annual plants in the family Ranunculaceae, native to southern Europe, north
Africa, south and southwest Asia. Common names applied to members of this genus are devil-in-a-bush or love in a
mist.
The species grow to 20-90 cm tall, with finely divided leaves; the leaf segments are narrowly linear to threadlike.
The flowers are white, yellow, pink, pale blue or pale purple, with 5-10 petals. The fruit is a capsule composed of
several united follicles, each containing numerous seeds; in some species (e.g. Nigella damascena), the capsule is
large and inflated.
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Uses

Nigella seeds

Culinary

The seeds of N. sativa, known as kalonji, black cumin (though this can
also refer to Bunium persicum), onion seed or just nigella, are used as a
spice in Indian and Middle Eastern cuisines. The dry roasted nigella
seeds flavor curries, vegetables and pulses. The black seeds taste like a
combination of onions, black pepper and oregano, and have a
bitterness to them like mustard seeds. It can be used as a "pepper" in
recipes with pod fruit, vegetables, salads and poultry.

Garden flowers

Nigella in full bloom

Several species are grown as ornamental plants in gardens. Nigella
damascena has been grown in English cottage gardens since
Elizabethan times, commonly called love-in-a-mist. Nigella hispanica
is a taller species with larger blue flowers, red stamens, and grey
leaves. Nigella seeds are self-sowing if the seed pods are left to mature.

The dried seed capsules can also be used in flower arrangements.

Other

In India, the seeds are used as a carminative and stimulant to ease
bowel and indigestion problems, and are given to treat intestinal worms
and nerve defects to reduce flatulence, and induce sweating. Dried

pods are sniffed to restore a lost sense of smell. It is also used to repel some insects, much like mothballs.
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Nori

Nori

Nori (海 苔) is the Japanese name for
edible seaweed species of the red alga
Porphyra including most notably P.
yezoensis and P. tenera, called gim) in
Korea and Porphyra laver in Wales and
other English speaking countries.[1] Finished
products are made by a shredding and
rack-drying process that resembles
papermaking.

History

Originally, the term nori was generic and
referred to seaweeds including hijiki.[2] One
of the oldest descriptions of nori is dated
back to around the 8th century. In the Taihō
Code enacted in 701, nori was already
included in the form of taxation.[3][4] There is a description "local peoples was drying nori" in Hitachi Province
Fudoki (721–721), and also there is a description "nori was harvested" in Izumo Province Fudoki (713–733). These
show nori was used as food from ancient times.[5] In Utsubo Monogatari, written around 987, nori was recognized as
a common food. The original nori was formed as a paste, and the nori sheet was invented in Asakusa, Edo
(contemporary Tokyo), in the Edo period through the method of Japanese paper-making.[6]

In 1867 the word "nori" first appeared in an English-language publication — "A Japanese and English Dictionary,"
by James C. Hepburn.[7]

The word nori started to be used widely in the United States, and the product (imported in dry form from Japan)
became widely available at natural food stores and Asian-American grocery stores starting in the 1960s, due to the
influence of the macrobiotic movement, and in the 1970s with the growing number of sushi bars and Japanese
restaurants.
It has been shown that people of Japanese descent can digest the polysaccharide of the seaweed, after gut microbes
developed the enzyme from marine bacteria. Gut microbes from North American subjects lack these enzymes.[8]

Production
Production and processing of nori is an advanced form of agriculture. The biology of Porphyra, although
complicated, is well understood, and this knowledge is used to control the production process. Farming takes place
in the sea where the Porphyra plants grow attached to nets suspended at the sea surface and where the farmers
operate from boats. The plants grow rapidly, requiring about 45 days from "seeding" until the first harvest. Multiple
harvests can be taken from a single seeding, typically at about ten-day intervals. Harvesting is accomplished using
mechanical harvesters of a variety of configurations. Processing of raw product is mostly accomplished by highly
automated machines that accurately duplicate traditional manual processing steps, but with much improved
efficiency and consistency. The final product is a paper-thin, black, dried sheet of approximately 18 × 20 cm
(unknown operator: u'strong' × unknown operator: u'strong' in) and 3 grams (unknown operator:
u'strong' oz) in weight.
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There are several grades of nori available in the United States. The most common, and least expensive, grades are
imported from China, costing about six cents per sheet. At the high end, ranging up to ninety cents per sheet, are
"delicate shin-nori (nori from the first of the year's several harvests) cultivated in Ariake Bay, off the island of
Kyushu in Japan".[9]

In Japan, over 600 square kilometres (unknown operator: u'strong' sq mi) of Japanese coastal waters are given to
producing 350000 tonnes (unknown operator: u'strong' long tons) of nori, worth over a billion dollars. China
produces about a third of this amount.[10]

Use

Negitoro gunkanmaki (葱 ト ロ 軍 艦 巻 き)

Nori is commonly used as a wrap for sushi and onigiri. It is also a
garnish or flavoring in noodle preparations and soups. Nori is most
typically toasted prior to consumption ("yaki-nori" in Japanese). A
common secondary product is toasted and flavored nori
("ajitsuke-nori" in Japanese), in which a flavoring mixture (variable,
but typically soy sauce, spices, and sugar in the Japanese style or
sesame oil and salt in the Korean style) is applied in combination with
the toasting process. Nori is also eaten by making it into a soy sauce
flavored paste noritsukudani (海 苔 佃 煮).

Nori is sometimes used as a form of food decoration.

A related product, prepared from the unrelated green algae Monostroma and Enteromorpha, is called aonori (青 海

苔 literally blue/green nori) and is used like herbs on everyday meals like okonomiyaki and yakisoba.
Since nori sheets easily absorb water from the air and degrade, desiccant is indispensable when stored.

Nutrition
Nori is about a third protein and a third dietary fiber. It contains high proportions of iodine, carotene, vitamins A, B
and C, as well as significant amounts of calcium and iron. While the nutritional value varies, one example of 100 g
of dry yaki-nori contains 41.4 g of protein, 3.7 g of fat, 36.0 g of dietary fiber, 280 mg of calcium, 300 mg of
magnesium, 2.4 mg of potassium, 6 mg of iodine, 3.6 mg of zinc and 11.4 mg of iron. That same 100 g of dry
yaki-nori also contains 25 mg of vitamin A (β-carotene), 4.6 mg of vitamin E, 390 μg of vitamin K, 690 μg of
vitamin B1, 2.33 mg of vitamin B2, 11.7 mg of niacin, 590 μg of vitamin B6, 57.6 μg of vitamin B12, 1.90 μg of
folic acid, 1.18 mg of pantothenic acid and 210 mg of vitamin C.[11]

According to Food Standards Australia New Zealand one sushi roll contains 92 micrograms of iodine and the
recommended daily intake of iodine for adults is 150 micrograms.[12]
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Nutmeg

Nutmeg

Myristica fragrans

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Magnoliids
Order: Magnoliales
Family: Myristicaceae
Genus: Myristica

Gronov.
Species

See text
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Myristica fragrans tree in Goa, India

Nutmegs on a tree in Kerala, India

Nutmeg that can be found in Raigad
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Nutmeg seeds showing "veins"

The nutmeg tree is any of several species of trees in genus Myristica. The most important commercial species is
Myristica fragrans, an evergreen tree indigenous to the Banda Islands in the Moluccas (or Spice Islands) of
Indonesia. The nutmeg tree is important for two spices derived from the fruit: nutmeg and mace.[1]

Nutmeg is the seed of the tree, roughly egg-shaped and about 20 to 30 mm (unknown operator: u'strong' to
unknown operator: u'strong' in) long and 15 to 18 mm (unknown operator: u'strong' to unknown operator:
u'strong' in) wide, and weighing between 5 and 10 g (unknown operator: u'strong' and unknown operator:
u'strong' oz) dried, while mace is the dried "lacy" reddish covering or aril of the seed. The first harvest of nutmeg
trees takes place 7–9 years after planting, and the trees reach full production after 20 years. Nutmeg is usually used
in powdered form. This is the only tropical fruit that is the source of two different spices. Several other commercial
products are also produced from the trees, including essential oils, extracted oleoresins, and nutmeg butter (see
below).
The common or fragrant nutmeg, Myristica fragrans, native to the Banda Islands of Indonesia, is also grown in
Penang Island in Malaysia and the Caribbean, especially in Grenada. It also grows in Kerala, a state in southern
India. Other species of nutmeg include Papuan nutmeg M. argentea from New Guinea, and Bombay nutmeg M.
malabarica from India, called jaiphal in Hindi; both are used as adulterants of M. fragrans products.

Botany and cultivation
Nutmeg is a dioecious plant which is propagated sexually and asexually, the latter being the standard. Sexual
propagation by seedling yields 50% male seedlings, which are unproductive. As there is no reliable method of
determining plant sex before flowering in the sixth to eighth year, and sexual propagation bears inconsistent yields,
grafting is the preferred method of propagation. Epicotyl grafting, approach grafting and patch budding have proved
successful, epicotyl grafting being the most widely adopted standard. Air-layering, or marcotting, is an alternative,
though not preferred, method, because of its low (35-40%) success rate.
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Selected Myristica species

M. acsmithii
M. agusanensis
M. alba
M. albertisii
M. amboinensis
M. ampliata
M. amplifolia
M. amygdalina
M. anceps
M. andamanica
M. angolensis
M. angustifolia
M. apiculata
M. archboldiana
M. ardisiifolia
M. arfakensis
M. argentea
M. aruensis
M. atrescens
M. atrocorticata
M. attenuata
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Culinary uses
Nutmeg and Mace have similar sensory qualities, with nutmeg having a slightly sweeter and mace a more delicate
flavour. Mace is often preferred in light dishes for the bright orange, saffron-like hue it imparts. Nutmeg is used for
flavouring many dishes, usually in ground or grated form, and is best grated fresh in a nutmeg grater.
In Penang cuisine, dried, shredded nutmeg rind with sugar coating is used as toppings on the uniquely Penang ais
kacang. Nutmeg rind is also blended (creating a fresh, green, tangy taste and white colour juice) or boiled (resulting
in a much sweeter and brown juice) to make iced nutmeg juice or, as it is called in Penang Hokkien, lau hau peng.
In Indian cuisine, nutmeg is used in many sweet as well as savoury dishes (predominantly in Mughlai cuisine). It is
known as jaiphal in most parts of India. In Kannada, nutmeg is called jaayi-kaayi/jaaipatre, jathikai (சாதிக்காய்)
in Tamil and jatipatri(ജാതിപത്രി) and jathi (ജാതിക്കായ) seed in Kerala. In Telugu, nutmeg is called jaaji kaaya

(జాజి కాయ) and mace is called jaapathri (జాపత్రి). It is also added in small quantities as a medicine for infants
(janma ghutti). It may also be used in small quantities in garam masala. Ground nutmeg is also smoked in India.
In Middle Eastern cuisine, ground nutmeg is often used as a spice for savoury dishes. In Arabic, nutmeg is called
jawzat at-tiyb (جوزة الطيب).
In Greece and Cyprus, nutmeg is called μοσχοκάρυδο (moschokarydo) (Greek: "musky nut"), and is used in cooking
and savoury dishes.
In originally European cuisine, nutmeg and mace are used especially in potato dishes and in processed meat
products; they are also used in soups, sauces, and baked goods. In Dutch cuisine, nutmeg is added to vegetables such
as Brussels sprouts, cauliflower, and string beans. Nutmeg is a traditional ingredient in mulled cider, mulled wine,
and eggnog.
Japanese varieties of curry powder include nutmeg as an ingredient.
In the Caribbean, nutmeg is often used in drinks such as the Bushwacker, Painkiller, and Barbados rum punch.
Typically, it is just a sprinkle on the top of the drink.
The pericarp (fruit/pod) is used in Grenada to make a jam called morne delice. In Indonesia, the fruit is also made
into jam, called selei buah pala, or is finely sliced, cooked with sugar, and crystallised to make a fragrant candy
called manisan pala (nutmeg sweets).

Essential oils
The essential oil obtained by steam distillation of ground nutmeg is used widely in the perfumery and pharmaceutical
industries. This volatile fraction typically contains 60-80% d-camphene by weight, as well as quantities of d-pinene,
limonene, d-borneol, l-terpineol, geraniol, safrol, and myristicin.[5] The oil is colourless or light yellow, and smells
and tastes of nutmeg. It contains numerous components of interest to the oleochemical industry, and is used as a
natural food flavouring in baked goods, syrups, beverages, and sweets. It is used to replace ground nutmeg, as it
leaves no particles in the food. The essential oil is also used in the cosmetic and pharmaceutical industries, for
instance, in toothpaste, and as a major ingredient in some cough syrups. In traditional medicine, nutmeg and nutmeg
oil were used for disorders related to the nervous and digestive systems.
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Nutmeg butter
Nutmeg butter is obtained from the nut by expression. It is semi-solid, reddish brown in colour, and tastes and smells
of nutmeg. Approximately 75% (by weight) of nutmeg butter is trimyristin, which can be turned into myristic acid, a
14-carbon fatty acid, which can be used as a replacement for cocoa butter, can be mixed with other fats like
cottonseed oil or palm oil, and has applications as an industrial lubricant.

Mace (red) within nutmeg fruit

History

It is known to have been a prized costly spice in European
medieval cuisine as a flavouring, medicinal, and
preservative agent. Saint Theodore the Studite (ca. 758 –
ca. 826) allowed his monks to sprinkle nutmeg on their
pease pudding when required to eat it. In Elizabethan
times, it was believed nutmeg could ward off the plague,
so nutmeg became very popular and its price
skyrocketed.[6]

The small Banda Islands were, until the mid-19th century,
the world's only source of nutmeg and mace. Nutmeg is

noted as a very valuable commodity by Muslim sailors from the port of Basra, such as Sinbad the Sailor in the One
Thousand and One Nights. Nutmeg was traded by Arabs during the Middle Ages and sold to the Venetians for very
high prices, but the traders did not divulge the exact location of their source in the profitable Indian Ocean trade, and
no European was able to deduce their location.

In August 1511, Afonso de Albuquerque conquered Malacca, which at the time was the hub of Asian trade, on
behalf of the king of Portugal. In November of that year, after having secured Malacca and learning of the Bandas'
location, Albuquerque sent an expedition of three ships led by his friend António de Abreu to find them. Malay
pilots, either recruited or forcibly conscripted, guided them via Java, the Lesser Sundas and Ambon to Banda,
arriving in early 1512.[7] The first Europeans to reach the Bandas, the expedition remained in Banda for about a
month, purchasing and filling their ships with Banda's nutmeg and mace, and with cloves in which Banda had a
thriving entrepôt trade.[8] The first written accounts of Banda are in Suma Oriental, a book written by the Portuguese
apothecary Tomé Pires, based in Malacca from 1512 to 1515. Full control of this trade by the Portuguese was not
possible, and they remained participants without a foothold in the islands themselves.
The trade in nutmeg later became dominated by the Dutch in the 17th century. The English and Dutch engaged in
prolonged struggles to gain control of Run Island, then the only source of nutmeg. At the end of the Second
Anglo-Dutch War, the Dutch gained control of Run, while England controlled New Amsterdam (New York) in
North America.
The Dutch waged a bloody war, including the massacre and enslavement of the inhabitants of the island of Banda,
just to control nutmeg production in the East Indies in 1621. Thereafter, the Banda Islands were run as a series of
plantation estates, with the Dutch mounting annual expeditions in local war-vessels to extirpate nutmeg trees planted
elsewhere.
In 1760, the price of nutmeg in London was 85 to 90 shillings per pound, a price kept artificially high by the Dutch
voluntarily burning full warehouses of nutmegs in Amsterdam.
As a result of the Dutch interregnum during the Napoleonic Wars, the English took temporary control of the Banda
Islands from the Dutch and transplanted nutmeg trees to their own colonial holdings elsewhere, notably Zanzibar and
Grenada. The national flag of Grenada, adopted in 1974, shows a stylised split-open nutmeg fruit. The Dutch
however continued to hold control of the spice islands until World War II
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Connecticut gets its nickname ("the Nutmeg State", "Nutmegger") from the legend that some unscrupulous
Connecticut traders would whittle "nutmeg" out of wood, creating a "wooden nutmeg" (a term which came to mean
any fraud).[9]

Commercial jar of mace

World production

World production of nutmeg is estimated to average between 10000
and 12000 tonnes (unknown operator: u'strong' and unknown
operator: u'strong' unknown operator: u'strong'; unknown
operator: u'strong' and unknown operator: u'strong' unknown
operator: u'strong') per year, with annual world demand estimated
at 9000 tonnes (unknown operator: u'strong' long tons; unknown
operator: u'strong' short tons); production of mace is estimated at
1500 to 2000 tonnes (unknown operator: u'strong' to unknown
operator: u'strong' unknown operator: u'strong'; unknown
operator: u'strong' to unknown operator: u'strong' unknown
operator: u'strong'). Indonesia and Grenada dominate production
and exports of both products, with world market shares of 75% and
20% respectively. Other producers include India, Malaysia
(especially Penang, where the trees are native within untamed areas),
Papua New Guinea, Sri Lanka, and Caribbean islands, such as St.
Vincent and Grenada, which produces 20% of the world's nutmeg
supply. The principal import markets are the European Community, the United States, Japan and India. Singapore
and the Netherlands are major re-exporters.

Medical research
One study has shown that the compound macelignan isolated from Myristica fragrans (Myristicaceae) may exert
antimicrobial activity against Streptococcus mutans, but this is not a currently used treatment.[10]

Nutmeg has been used in medicine since at least the seventh century. In the 19th century it was used as an
abortifacient, which led to numerous recorded cases of nutmeg poisoning. Although used as a folk treatment for
other ailments, nutmeg has no proven medicinal value today.[11]

Psychoactivity and toxicity

Effects
In low doses, nutmeg produces no noticeable physiological or neurological response, but in large doses, raw nutmeg
has psychoactive effects. In its freshly-ground (from whole nutmegs) form, nutmeg contains myristicin, a
monoamine oxidase inhibitor and psychoactive substance. Myristicin poisoning can induce convulsions, palpitations,
nausea, eventual dehydration, and generalized body pain.[12] It is also reputed to be a strong deliriant.[13]

Fatal myristicin poisonings in humans are very rare, but two have been reported: one in an 8-year-old child[14] and
another in a 55-year-old adult, the latter case attributed to a combination with flunitrazepam.[15]

In case reports raw nutmeg produced anticholinergic-like symptoms, attributed to myristicin and elemicin.[16][14][17]

In case reports intoxications with nutmeg had effects that varied from person to person, but were often reported to be 
an excited and confused state with headaches, nausea and dizziness, dry mouth, bloodshot eyes and memory 
disturbances. Nutmeg was also reported to induce hallucinogenic effects, such as visual distortions and paranoid
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ideation. In the reports nutmeg intoxication took several hours before maximum effect was reached. Effects and
after-effects lasted up to several days.[18][12][19][20][21][22][23][24][25][26]

Myristicin poisoning is potentially deadly to some pets and livestock, and may be caused by culinary quantities of
nutmeg harmless to humans. For this reason, it is recommended not to feed eggnog to dogs.[27]

History of use
Peter Stafford's Psychedelics Encyclopedia quotes an 1883 report from Mumbai noting that "the Hindus of West
India take [nutmeg] as an intoxicant", and records that the spice has been used for centuries as a form of snuff in
rural eastern Indonesia and India, latter seeing the ground seed mixed with betel and other kinds of snuff. In 1829,
the Czech physiologist Jan Evangelista Purkinje ingested three ground nutmegs with a glass of wine and recorded
headaches, nausea, hallucinations and a sense of euphoria that lasted for several days.[11]

Harvard ethnobotanist Richard Evans Schultes and chemist Albert Hofmann, who discovered LSD, documented
reports of nutmeg's use as an intoxicant by students, prisoners, sailors, alcoholics and marijuana smokers. In his
autobiography, Malcolm X writes about taking nutmeg and other "semi-drugs" while serving time in prison.[11]

The Angewandte Chemie International Edition records the use of nutmeg as an intoxicant in the United States in the
post-World War II period, notably among young people, bohemians, and prisoners. A 1966 New York Times piece
named it along with morning glory seeds, diet aids, cleaning fluids, cough medicine, and other substances as
"alternative highs" on college campuses.[11]

Toxicity during pregnancy
Nutmeg was once considered an abortifacient, but may be safe for culinary use during pregnancy. However, it
inhibits prostaglandin production and contains hallucinogens that may affect the fetus if consumed in large
quantities.[28]
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Nut (fruit)

Some common nuts, including: Walnuts, Hazelnuts, Brazil nuts, Pecans, and Almonds

Hazelnuts from the Common Hazel

Chestnuts

A nut is a hard-shelled indehiscent
fruit of some plants. While a wide
variety of dried seeds and fruits are
called nuts in English, only a certain
number of them are considered by
biologists to be true nuts. Nuts are an
important source of nutrients for both
humans and wildlife.

Nuts are a composite of the seed and
the fruit, where the fruit does not open
to release the seed. Most seeds come
from fruits, and the seeds are free of
the fruit, unlike nuts such as hazelnuts,
hickories, chestnuts and acorns, which
have a stony fruit wall and originate
from a compound ovary. Culinary
usage of the term is less restrictive, and
some nuts as defined in food
preparation, like pistachios and Brazil
nuts,[1] are not nuts in a biological
sense. Everyday common usage of the
term often refers to any hard-walled,
edible kernel as a nut.[2]

Botanical definition

A nut in botany is a simple dry fruit
with one seed (rarely two) in which the
ovary wall becomes very hard (stony
or woody) at maturity, and where the
seed remains attached or fused with the
ovary wall. Most nuts come from the
pistils with inferior ovaries (see
flower) and all are indehiscent (not
opening at maturity). True nuts are
produced, for example, by some plant
families of the order Fagales.

Order Fagales
• Family Fagaceae

• Beech (Fagus)
• Chestnut (Castanea)
• Oak (Quercus)
• Stone-oak, Tanoak (Lithocarpus)
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A walnut and a walnut core having been removed
from the outer pithy fruit. Walnuts are not true

nuts.

A nut cracker used to cut hard nuts. Picture from
Shimla Museum in Himachal Pradesh, India.

• Family Betulaceae
• Alder (Alnus)
• Hazel, Filbert (Corylus)
•• Hornbeam
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Culinary definition and uses

Korean Pine nuts — unshelled, and shell, above;
shelled, below

A common bulk mix of nuts, containing: Walnuts, Hazelnuts, Brazil nuts

A nut in cuisine is a much less
restrictive category than a nut in
botany, as the term is applied to many
seeds that are not botanically true nuts.
Any large, oily kernel found within a
shell and used in food may be regarded
as a nut.

Because nuts generally have a high oil
content, they are a highly prized food
and energy source. A large number of
seeds are edible by humans and used in
cooking, eaten raw, sprouted, or
roasted as a snack food, or pressed for
oil that is used in cookery and
cosmetics. Nuts (or seeds generally)
are also a significant source of
nutrition for wildlife. This is
particularly true in temperate climates
where animals such as jays and
squirrels store acorns and other nuts
during the autumn to keep them from
starving during the late autumn, all of
winter, and early spring.

Nuts used for food, whether true nut or
not, are among the most common food
allergens.[3]

Some fruits and seeds that do not meet
the botanical definition but are nuts in
the culinary sense:
• Almonds, pecans and walnuts are

the edible seeds of drupe fruits —
the leathery "flesh" is removed at
harvest.

• Brazil nut is the seed from a capsule.
• Candlenut (used for oil) is a seed. Is considered a true nut http:/ / en. wikipedia. org/ wiki/

List_of_culinary_nuts#cite_note-11
• Cashew nut is a seed.[4]

• Chilean hazelnut or Gevuina
• Horse-chestnut is an inedible capsule.
• Macadamia nut is a creamy white kernel (Macadamia integrifolia and Macadamia tetraphylla).
•• Malabar chestnut
•• Mongongo
• Peanut is a legume.
• Pine nut is the seed of several species of pine (coniferous trees).
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• Pistachio nut is the seed of a thin-shelled drupe.

Nutritional benefits

A graph detailing the nutritional properties of nuts and oily seeds.

Several epidemiological studies have
revealed that people who consume nuts
regularly are less likely to suffer from
coronary heart disease (CHD).[5] Nuts were
first linked to protection against CHD in
1993.[6] Since then many clinical trials have
found that consumption of various nuts such
as almonds and walnuts can lower serum
LDL cholesterol concentrations. Although
nuts contain various substances thought to
possess cardioprotective effects, scientists
believe that their Omega 3 fatty acid profile
is at least in part responsible for the
hypolipidemic response observed in clinical trials.[7]

In addition to possessing cardioprotective effects, nuts generally have a very low glycemic index (GI).[8]

Consequently, dietitians frequently recommend nuts be included in diets prescribed for patients with insulin
resistance problems such as diabetes mellitus type 2.[9]

One study found that people who eat nuts live two to three years longer than those who do not.[10] However, this
may be because people who eat nuts tend to eat less junk food.[11]

Nuts contain the essential fatty acids linoleic and linolenic acids, and the fats in nuts for the most part are unsaturated
fats, including monounsaturated fats.
Many nuts are good sources of vitamins E and B2, and are rich in protein, folate, fiber, and essential minerals such as
magnesium, phosphorus, potassium, copper, and selenium.[12]

Nuts are most healthy in their raw form.[13] The reason is that up to 15% of the healthy oils that naturally occur in
nuts are lost during the roasting process. Roasting at high temperatures could also cause chemicals that advance the
aging process to form.
Raw or unroasted walnuts were found to have twice as many antioxidants as other nuts.[13] Although initial studies
suggested that antioxidants might promote health, later large clinical trials did not detect any benefit and suggested
instead that excess supplementation is harmful.[14][15]

Other uses
The nut of the horse-chestnut tree (Aesculus species, especially Aesculus hippocastanum), is called a conker in the
British Isles. Conkers are inedible because they contain toxic glucoside aesculin. They are used in a popular
children's game, known as conkers, where the nuts are threaded onto a strong cord and then each contestant attempts
to break their opponent's conker by hitting it with their own. Horse chestnuts are also popular slingshot ammunition.

Historical usage
Nuts were a major part of the human diet 780,000 years ago including the wild almond, prickly water lily, acorns,
pistachio and water chestnut. Prehistoric humans developed an assortment of tools to crack open nuts during the
pleistocene period.[16] Aesculus californica, was eaten by the Native Americans of California during famines after
the toxic constituents were leached out.
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Nutritional yeast

Nutritional yeast from
German natural food store

Nutritional yeast is a deactivated yeast, usually Saccharomyces cerevisiae.[1]

Nutritional yeast is produced by culturing the yeast with a mixture of sugarcane and beet
molasses for a period of 7 days and then harvesting, washing, drying and packaging it.
This is commercially available in the form of flakes or as a yellow powder similar in
texture to cornmeal, and can be found in the bulk aisle of most natural food stores. It is
popular with vegans and vegetarians and may be used as an ingredient in recipes or as a
condiment.[2]

Nutritional yeast flakes

It is a source of protein and vitamins, especially the B-complex
vitamins, and is a complete protein. It is also naturally low in fat
and sodium and is free of sugar, dairy, and gluten. Some brands of
nutritional yeast, though not all, are fortified with vitamin B12.
When fortified, the vitamin B12 is produced separately
(commonly Cyanocobalamin) and then added to the yeast because
yeasts are fungi, whereas B12 is synthesized only by
bacteria.[3][4][5]

Nutritional yeast has a strong flavor that is described as nutty,
cheesy, or creamy, which makes it popular as an ingredient in
cheese substitutes. It is often used by vegans in place of parmesan
cheese. Another popular use is as a topping for popcorn. It can

also be used in mashed and fried potatoes, as well as put into scrambled tofu or eggs. Some movie theaters offer it
along with salt or cayenne pepper as a popcorn condiment.[6]

In Australia it is sometimes sold as "savoury yeast flakes." In New Zealand, it has long been known as Brufax. In the
United States it is sometimes referred to as "nooch", or "yeshi," an Ethiopian name meaning "for a thousand".
Though "nutritional yeast" usually refers to commercial products, inadequately fed prisoners of war have used
"home-grown" yeast to prevent vitamin deficiency.[7] Nutritional yeast is different from yeast extract, which has a
very strong flavour and comes in the form of a dark brown paste. Other strains of Saccharomyces cerevisiae are
commonly used for making beer, wine, and bread.

Glutamic acid
Nutritional yeast products do not have any added monosodium glutamate; however, all inactive yeast contains a
certain amount of free glutamic acid because when the yeast cells are killed the protein that comprises the cell walls
begins to degrade, breaking down into the amino acids that originally formed it. Glutamic acid is a naturally
occurring amino acid in all yeast cells, as well as in many vegetables, fungi and meats. High-temperature nutritional
yeast products apparently yield elevated concentrations of the excitotoxin glutamate as a by-product.
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Glucose Tolerance Factor (GTF)
Nutritional yeast, unlike Brewers yeast, does not contain measurable concentrations of chromium. Chromium was
once assigned as an active component of Glucose Tolerance Factor (GTF). The GTF has subsequently been
described as "an artifact of its isolation; and its structure,science fiction"[8]
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Oat
Oats redirects here. It may mean either the common cereal oat discussed here, or any cultivated or wild
species of the genus Avena.

Oat

Oat plants with inflorescences

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Monocots
(unranked): Commelinids
Order: Poales
Family: Poaceae
Genus: Avena

Species: A. sativa

Binomial name

Avena sativa
L. (1753)

The common oat (Avena sativa) is a species of cereal grain grown for its seed, which is known by the same name
(usually in the plural, unlike other grains). While oats are suitable for human consumption as oatmeal and rolled oats,
one of the most common uses is as livestock feed. Oats make up a part of the daily diet of horses, about 20% of daily
intake or smaller, and are regularly fed to cattle as well. Oats are also used in some brands of dog food and chicken
feed. Oat seeds are commonly marketed as cat grass to cat enthusiasts, since cats readily harvest and eat tender
young oat, wheat, and some other grass sprouts.[1]
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Origin
The wild ancestor of Avena sativa and the closely related minor crop, A. byzantina, is the hexaploid wild oat A.
sterilis. Genetic evidence shows the ancestral forms of A. sterilis grew in the Fertile Crescent of the Near East.
Domesticated oats appear relatively late, and far from the Near East, in Bronze Age Europe. Oats, like rye, are
usually considered a secondary crop, i.e., derived from a weed of the primary cereal domesticates wheat and barley.
As these cereals spread westwards into cooler, wetter areas, this may have favoured the oat weed component, leading
to its eventual domestication.[2]

Cultivation

Top Ten Oats Producers—2005
(million tonne)

  Russia 5.1

  Canada 3.3

  United States 1.7

  Poland 1.3

  Finland 1.2

  Australia 1.1

  Germany 1.0

  Belarus 0.8

  China 0.8

  Ukraine 0.8

World Total 24.6

Source: FAO

EU figures from 2007 include Poland, Finland and Germany.

Oats are grown throughout the temperate zones. They have a lower summer heat requirement and greater tolerance
of rain than other cereals, such as wheat, rye or barley, so are particularly important in areas with cool, wet summers,
such as Northwest Europe; they are even being grown successfully in Iceland. Oats are an annual plant, and can be
planted either in autumn (for late summer harvest) or in the spring (for early autumn harvest).

Oat output in 2005 Worldwide oat production
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Closeup of oat florets (small flowers)

Oats have numerous uses in food; most commonly, they are rolled or
crushed into oatmeal, or ground into fine oat flour. Oatmeal is chiefly
eaten as porridge, but may also be used in a variety of baked goods,
such as oatcakes, oatmeal cookies, and oat bread. Oats are also an
ingredient in many cold cereals, in particular muesli and granola. Oats
may also be consumed raw, and cookies with raw oats are becoming
popular.

Oats are also occasionally used in several different drinks. In Britain,
they are used for brewing beer. Oatmeal stout is one variety brewed
using a percentage of oats for the wort. The more rarely used oat malt
is produced by the Thomas Fawcett & Sons Maltings, and was used in the Maclay Oat Malt Stout before Maclays
Brewery ceased independent brewing operations. A cold, sweet drink made of ground oats and milk is a popular
refreshment throughout Latin America. Oatmeal caudle, made of ale and oatmeal with spices, was a traditional
British drink and a favourite of Oliver Cromwell.[3][4]

Historical attitudes towards oats have varied. Oat bread was first manufactured in Britain, where the first oat bread
factory was established in 1899. In Scotland, they were, and still are, held in high esteem, as a mainstay of the
national diet.
In Scotland, a dish called sowans was made by soaking the husks from oats for a week, so that the fine, floury part of
the meal remained as sediment to be strained off, boiled and eaten.[5] Oats are also widely used there as a thickener
in soups, as barley or rice might be used in other countries.
Oats are also commonly used as feed for horses—as crimped or rolled oats or as part of a blended food pellet. The
oat hull must be crushed ("rolled" or "crimped") for the horse to digest the grain. Cattle are also fed oats, either
whole, or ground into a coarse flour using a roller mill, burr mill, or hammer mill.
Oat straw is prized by cattle and horse producers as bedding, due to its soft, relatively dust-free, and absorbent
nature. The straw can also be used for making corn dollies. Tied in a muslin bag, oat straw was used to soften bath
water.
Oat extract can also be used to soothe skin conditions. It is the principal ingredient for the Aveeno line of products.[6]

Oat grass has been used traditionally for medicinal purposes, including to help balance the menstrual cycle, treat
dysmenorrhoea, and for osteoporosis and urinary tract infections.[7]

Health

Oat grains in their husks

Oats are generally considered "healthful", or a health food, being
touted commercially as nutritious. The discovery of the healthy
cholesterol-lowering properties has led to wider appreciation of oats as
human food.

Soluble fibre

Oat bran is the outer casing of the oat. Its consumption is believed to
lower LDL ("bad") cholesterol, and possibly to reduce the risk of heart
disease.

Oats contain more soluble fibre than any other grain, resulting in
slower digestion and an extended sensation of fullness. One type of
soluble fibre, beta-glucans, has proven to help lower cholesterol.
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After reports of research finding that dietary oats can help lower cholesterol,[8] an "oat bran craze" swept the U.S. in
the late 1980s, peaking in 1989, when potato chips with added oat bran were marketed. The food fad was short-lived
and faded by the early 1990s. The popularity of oatmeal and other oat products again increased after a January 1998
decision by the Food and Drug Administration (FDA), when it issued a final rule that allows food companies to
make a health claim on labels of foods that contain soluble fibre from whole oats (oat bran, oat flour and rolled oats),
noting that 3.00 grams of soluble fibre daily from these foods may reduce the risk of heart disease. To qualify for the
health claim, the whole oat-containing food must provide at least 0.75 grams of soluble fibre per serving. A class of
polysaccharides known as beta-D-glucans comprise the soluble fibre in whole oats.
Beta-D-glucans, usually referred to as beta-glucans, comprise a class of indigestible polysaccharides widely found in
nature in sources such as grains, barley, yeast, bacteria, algae and mushrooms. In oats, barley and other cereal grains,
they are located primarily in the endosperm cell wall.
Oat beta-glucan is a soluble fibre. It is a viscous polysaccharide made up of units of the monosaccharide D-glucose.
Oat beta-glucan is composed of mixed-linkage polysaccharides. This means the bonds between the D-glucose or
D-glucopyranosyl units are either beta-1, 3 linkages or beta-1, 4 linkages. This type of beta-glucan is also referred to
as a mixed-linkage (1→3), (1→4)-beta-D-glucan. The (1→3)-linkages break up the uniform structure of the
beta-D-glucan molecule and make it soluble and flexible. In comparison, the indigestible polysaccharide cellulose is
also a beta-glucan, but is not soluble. The reason it is insoluble is that cellulose consists only of
(1→4)-beta-D-linkages. The percentages of beta-glucan in the various whole oat products are: oat bran, greater than
5.5% and up to 23.0%; rolled oats, about 4%; and whole oat flour about 4%.
Oats, after corn (maize), have the highest lipid content of any cereal, e.g., greater than 10% for oats and as high as
17% for some maize cultivars compared to about two to three per cent for wheat and most other cereals. The polar
lipid content of oats (about 8–17% glycolipid and 10–20% phospholipid or a total of about 33%) is greater than that
of other cereals, since much of the lipid fraction is contained within the endosperm.

Protein

Oats

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1628 kJ (unknown operator: u'strong' kcal)

Carbohydrates 66.3 g

- Dietary fibre 10.6 g

Fat 6.9 g

Protein 16.9 g

Pantothenic acid (B5) 1.3 mg (26%)

Folate (vit. B9) 56 μg (14%)

Calcium 54 mg (5%)

Iron 5 mg (38%)

Magnesium 177 mg (50%)

Potassium 429 mg (9%)

β-glucan (soluble fibre)  4 g

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]
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Oats are the only cereal containing a globulin or legume-like protein, avenalin, as the major (80%) storage protein.[9]

Globulins are characterised by solubility in dilute saline. The more typical cereal proteins, such as gluten and zein,
are prolamines (prolamins). The minor protein of oat is a prolamine, avenin.
Oat protein is nearly equivalent in quality to soy protein, which World Health Organization research has shown is
equal to meat, milk, and egg protein.[10] The protein content of the hull-less oat kernel (groat) ranges from 12 to
24%, the highest among cereals.

Coeliac disease
Coeliac disease (celiac disease) is often associated with the ingestion of wheat, or more specifically, a group of
proteins labelled prolamines, or more commonly, gluten. Oats lack many of the prolamines found in wheat; however,
oats do contain avenin.[11] Avenin is a prolamine that is toxic to the intestinal mucosa of avenin-sensitive
individuals, and can trigger a reaction in these coeliacs.[12]

Further information: [[Avenin-sensitive enteropathy]]
The most recent research indicates that some cultivars of oat can be a safe part of a gluten-free diet, because different
varieties of oat have different levels of toxicity.[13] Although oats do contain avenin, there are several studies
suggesting that this may not be problematic for all coeliacs. The first such study was published in 1995.[14] A
follow-up study indicated it is safe to use oats even in a longer period.[15]

Additionally, oats are frequently processed near wheat, barley and other grains, such that they become contaminated
with other glutens. Because of this, the FAO's Codex Alimentarius Commission officially lists them as a
gluten-containing crop. Oats from Ireland and Scotland, where less wheat is grown, are less likely to be
contaminated in this way. Oats are part of a gluten-free diet in countries like Finland and Sweden. Suppliers in both
those countries offer "pure oat" products.
Further information: [[The oat controversy in gluten sensitivity]]
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Agronomy

Oats in Saskatchewan near harvest time

Oats are sown in the spring or early summer, as soon as the soil
can be worked. An early start is crucial to good yields, as oats go
dormant in summer heat. In warmer areas, oats are sown in late
summer or early fall. Oats are cold-tolerant and are unaffected by
late frosts or snow.

Seeding rates

Typically, about 125 to 175 kg/ha (between 2.75 and 3.25 bushels
per acre) are sown, either broadcast, drilled, or planted using an air
seeder. Lower rates are used when underseeding with a legume.
Somewhat higher rates can be used on the best soils, or where
there are problems with weeds. Excessive sowing rates lead to
problems with lodging, and may reduce yields.

Winter oats may be grown as an off-season groundcover and
ploughed under in the spring as a green fertilizer, grazed as winter
forage, or harvested in early summer.

Fertilizer requirements

Oats remove substantial amounts of nitrogen from the soil. They
also remove phosphorus in the form of P2O5 at the rate of 0.25
pound per bushel per acre (1 bushel = 38 pounds at 12%
moisture); Phosphate is thus applied at a rate of 30 to 40 kg/ha, or
30 to 40 lb/acre. Oats remove potash (K2O) at a rate of 0.19 pound per bushel per acre, which causes it to use
15–30 kg/ha, or 13–27 lb/acre. Usually, 50–100 kg/ha (45–90 pounds per acre) of nitrogen in the form of urea or
anhydrous ammonia is sufficient, as oats use about one pound per bushel per acre. A sufficient amount of nitrogen is
particularly important for plant height, and hence, straw quality and yield. When the prior-year crop was a legume,
or where ample manure is applied, nitrogen rates can be reduced somewhat.

Weed control
The vigorous growth of oats tends to choke out most weeds. A few tall broadleaf weeds, such as ragweed,
goosegrass, wild mustard, and buttonweed (velvetleaf), occasionally create a problem, as they complicate harvest
and reduce yields. These can be controlled with a modest application of a broadleaf herbicide, such as 2,4-D, while
the weeds are still small.

Pests and diseases
Oats are relatively free from diseases and pests with the exception of the Andrew, such as leaf rust and stem rust. A
few lepidopteran caterpillars feed on the plants—e.g. rustic shoulder-knot and setaceous Hebrew character moths,
but these rarely become a major pest. See also List of oats diseases.
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Harvesting

Harvesting of oats in Jølster, Norway ca. 1890.
(Photo: Axel Lindahl/Norwegian Museum of

Cultural History)

Modern harvest technique is a matter of available equipment, local
tradition, and priorities. Farmers seeking the highest yield from their
crop time their harvest so the kernels have reached 35% moisture, or
when the greenest kernels are just turning cream-colour. They then
harvest by swathing, cutting the plants at about 10 cm (4 inches) above
ground, and putting the swathed plants into windrows with the grain all
oriented the same way. They leave the windrows to dry in the sun for
several days before combining them using a pickup header. Finally,
they bale the straw.

Oats can also be left standing until completely ripe and then combined
with a grain head. This causes greater field losses as the grain falls
from the heads, and to harvesting losses, as the grain is threshed out by
the reel. Without a draper head, there is also more age to the straw, since it is not properly oriented as it enters the
combine's throat. Overall yield loss is 10–15% compared to proper swathing.

Historical harvest methods involved cutting with a scythe or sickle, and threshing under the feet of cattle. Late 19th
and early 20th century harvesting was performed using a binder. Oats were gathered into shocks and then collected
and run through a stationary threshing machine.

Storage
After combining, the oats are transported to the farmyard using a grain truck, semi, or road train, where they are
augered or conveyed into a bin for storage. Sometimes, when there is not enough bin space, they are augered into
portable grain rings, or piled on the ground. Oats can be safely stored at 12% moisture; at higher moisture levels,
they must be aerated, or dried.

Yield and quality
In the United States, No.1 oats weigh 42 pounds per US bushel (unknown operator: u'strong' kg/m3); No.3 oats
must weigh at least 38 lb/US bu (unknown operator: u'strong' kg/m3). If over 36 lb/US bu (unknown operator:
u'strong' kg/m3), they are graded as No.4, and oats under 36 lb/US bu (unknown operator: u'strong' kg/m3) are
graded as "light weight". In Canada, No.1 oats weigh 42.64 lb/US bu (unknown operator: u'strong' kg/m3); No.2
oats must weigh 40.18 lb/US bu (unknown operator: u'strong' kg/m3); No.3 oats must weigh at least
38.54 lb/US bu (unknown operator: u'strong' kg/m3) and if oats are lighter than 36.08 lb/US bu (unknown
operator: u'strong' kg/m3) they do not make No.4 oats and have no grade.[16]

Note, however, that oats are bought and sold, and yields are figured, on the basis of a bushel equal to 32 pounds
(unknown operator: u'strong' kg or unknown operator: u'strong' kg/m3) in the United States and a bushel equal
to 34 pounds (unknown operator: u'strong' kg or unknown operator: u'strong' kg/m3) in Canada. Yields range
from 60 to 80 US bushels per acre (unknown operator: u'strong'unknown operator: u'strong'unknown
operator: u'strong' unknown operator: u'strong') on marginal land, to 100 to 150 US bushels per acre (unknown
operator: u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown operator: u'strong')
on high-producing land. The average production is 100 bushels per acre, or 3.5 tonnes per hectare.
Straw yields are variable, ranging from one to three tonnes per hectare, mainly due to available nutrients, and the
variety used (some are short-strawed, meant specifically for straight combining).

http://en.wikipedia.org/w/index.php?title=J%C3%B8lster
http://en.wikipedia.org/w/index.php?title=Axel_Lindahl
http://en.wikipedia.org/w/index.php?title=File%3AHavreskjering_Fossheim_Lindahl.jpeg
http://en.wikipedia.org/w/index.php?title=Swather
http://en.wikipedia.org/w/index.php?title=Pickup_header
http://en.wikipedia.org/w/index.php?title=Combine_harvester
http://en.wikipedia.org/w/index.php?title=Draper_head
http://en.wikipedia.org/w/index.php?title=Threshing
http://en.wikipedia.org/w/index.php?title=Binder
http://en.wikipedia.org/w/index.php?title=Threshing_machine
http://en.wikipedia.org/w/index.php?title=Semi
http://en.wikipedia.org/w/index.php?title=Road_train
http://en.wikipedia.org/w/index.php?title=Auger
http://en.wikipedia.org/w/index.php?title=Conveyor
http://en.wikipedia.org/w/index.php?title=Grain_bin
http://en.wikipedia.org/w/index.php?title=Aerate


Oat 776

Processing

Porridge oats before cooking

Oats processing is a relatively simple process:

Cleaning and sizing

Upon delivery to the milling plant, chaff, rocks, other grains, and other
foreign material are removed from the oats.

Dehulling

Separation of the outer hull from the inner oat groat is effected by
means of centripetal acceleration. Oats are fed by gravity onto the
centre of a horizontally spinning stone, which accelerates them towards
the outer ring. Groats and hulls are separated on impact with this ring. The lighter oat hulls are then aspirated away,
while the denser oat groats are taken to the next step of processing. Oat hulls can be used as feed, processed further
into insoluble oat fibre, or used as a biomass fuel.

Kilning
The unsized oat groats pass through a heat and moisture treatment to balance moisture, but mainly to stabilize them.
Oat groats are high in fat (lipids), and once removed from their protective hulls and exposed to air, enzymatic
(lipase) activity begins to break down the fat into free fatty acids, ultimately causing an off-flavour or rancidity. Oats
begin to show signs of enzymatic rancidity within four days of being dehulled if not stabilized. This process is
primarily done in food grade plants, not in feed grade plants. Groats are not considered raw if they have gone
through this process; the heat disrupts the germ, and they cannot sprout.

Sizing of groats
Many whole oat groats break during the de-hulling process, leaving the following types of groats to be sized and
separated for further processing: whole oat groats, coarse steel cut groats, steel cut groats, and fine steel cut groats.
Groats are sized and separated using screens, shakers and indent screens. After the whole oat groats are separated,
the remaining broken groats get sized again into the 3 groups (coarse, regular, fine), and then stored. "Steel cut"
refers to all sized or cut groats. When there are not enough broken groats to size for further processing, whole oat
groats are sent to a cutting unit with steel blades that evenly cut groats into the three sizes mentioned above.

Final processing
Three methods are used to make the finished product:

Flaking

This process uses two large smooth or corrugated rolls spinning at the same speed in opposite directions at a
controlled distance. Oat flakes, also known as rolled oats, have many different sizes, thicknesses and other
characteristics depending on the size of oat groats passed between the rolls. Typically, the three sizes of steel cut oats
are used to make instant, baby and quick rolled oats, whereas whole oat groats are used to make regular, medium and
thick rolled oats. Oat flakes range from a thickness of 0.36 mm to 1.00 mm.
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Oat bran milling

This process takes the oat groats through several roll stands to flatten and separate the bran from the flour
(endosperm). The two separate products (flour and bran) get sifted through a gyrating sifter screen to further separate
them. The final products are oat bran and debranned oat flour.

Whole flour milling

This process takes oat groats straight to a grinding unit (stone or hammer mill) and then over sifter screens to
separate the coarse flour and final whole oat flour. The coarser flour is sent back to the grinding unit until it is
ground fine enough to be whole oat flour. This method is used often in India and other countries.

Naming
In Scottish English, oats may be referred to as corn.[17]

Oats futures
Oats futures are traded on the Chicago Board of Trade, and have delivery dates in March (H), May (K), July (N),
September (U) and December (Z).[18] Oat futures contracts are traded in units and the minimum fluctuation is 1⁄4 cent
per bushel ($12.50 per contract or about 7.1 ¢/m3), including spreads. There are also daily price limits set such that
there is no trading beyond $0.20 per bushel ($1,000 per contract or about $5.70/m3) above or below the previous
day’s settlement price.[19]
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External links
• How Oats Are Processed (http:/ / www. creamofthewest. com/ news/ articles/ article. php?pageID=20)
• Oat Bran foundation (http:/ / www. oatbran. org)

Olive oil

Olive oil

A bottle of olive oil

Fat composition

Saturated fats Palmitic acid: 7.5–20.0%
Stearic acid: 0.5–5.0%
Arachidic acid: <0.6%
Behenic acid: <0.3%
Myristic acid: <0.05%
Lignoceric acid: <0.2%

Unsaturated fats yes

Monounsaturated fats Oleic acid: 55.0–83.0%
Palmitoleic acid: 0.3–3.5%

Polyunsaturated fats Linoleic acid: 3.5–21.0 %
α-Linolenic acid: <1.0%

Properties

Food energy per 100g  3700 kJ (unknown operator: u'strong' kcal)

Boiling point 300 °C (unknown operator: u'strong' °F)

Smoke point 190 °C (unknown operator: u'strong' °F) (virgin)
210 °C (unknown operator: u'strong' °F) (refined)

Specific gravity at 20 °C 0.9150–0.9180 (@ 15.5 °C)

Viscosity at 20 °C  84 cP

Refractive index 1.4677–1.4705 (virgin and refined)
1.4680–1.4707 (pomace)

Iodine value 75–94 (virgin and refined)
75–92 (pomace)

Acid value maximum: 6.6 (refined and pomace)
0.6 (extra-virgin)
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Saponification value 184–196 (virgin and refined)
182–193 (pomace)

Peroxide value 20 (virgin)
10 (refined and pomace)

Olive oil is an oil obtained from the olive (Olea europaea; family Oleaceae), a traditional tree crop of the
Mediterranean Basin. The oil is produced by grinding whole olives and extracting the oil by mechanical or chemical
means. It is commonly used in cooking, cosmetics, pharmaceuticals, and soaps and as a fuel for traditional oil lamps.
Olive oil is used throughout the world, but especially in the Mediterranean countries.

History

Olive "trapetum" (crusher) in Pompeii (79 AD)

Ancient Greek olive oil production
workshop in Kilizman, Turkey

The olive tree is native to the Mediterranean basin; wild olives were
collected by Neolithic peoples as early as the 8th millennium BC.[1]

The wild olive tree originated in Asia Minor[2] in modern Turkey.

It is not clear when and where olive trees were first domesticated: in
Asia Minor in the 6th millennium; along the Levantine coast stretching
from the Sinai Peninsula to modern Turkey in the 4th millennium;[1] or
somewhere in the Mesopotamian Fertile Crescent in the 3rd
millennium.

A widespread view exists that the first cultivation took place on the
island of Crete. Archeological evidence suggest that olives were being
grown in Crete as long ago as 2,500 B.C. The earliest surviving olive
oil amphorae date to 3500 BC (Early Minoan times), though the
production of olive is assumed to have started before 4000 BC. An
alternative view retains that olives were turned into oil by 4500 BC by
Canaanites in present-day Israel.[3]
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The Manufacture of Oil, drawn and engraved by J. Amman in the
sixteenth century.

General chemical structure of olive oil (triglyceride). R1, R2 and
R3 are alkyl groups (aprox. 20%) or alkenyl groups (aprox. 80%).
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Ancient oil press Bodrum Museum of Underwater
Archaeology, Bodrum, Turkey

Homer called it "liquid gold." In ancient Greece, athletes
ritually rubbed it all over their bodies. Olive oil has been
more than mere food to the peoples of the Mediterranean: it
has been medicinal, magical, an endless source of fascination
and wonder and the fountain of great wealth and power.
Indeed the importance of the olive industry in ancient
economies cannot be overstated. The tree is extremely hardy
and its useful lifespan can be measured in centuries. Its wide
and deep root system ensures its survival without additional
watering, even in the water-sparse Mediterranean. It thrives
close to the sea, where other plants cannot tolerate the
increased salt content of underground water. Other than
pruning in late spring, it needs minimal cultivation and its
fruit matures in the late autumn in the Northern

Mediterranean or through the winter (further south), when other staple food harvests are over and there is no other
agricultural work to be done. Olive collecting and processing is relatively straightforward, and needs minimal,
mechanical technology. Olive oil, being almost pure fat, is dense in calories yet healthy, without adverse health
effects. Unlike cereals which can be destroyed by humidity and pests in storage, olive oil can be very easily stored
and will not go rancid for at least a year (unless needlessly exposed to light or extremely hot weather), by which time
a fresh harvest will be available. The combination of these factors helped ensure that the olive industry has become
the region's most dependable food and cash crop since prehistoric times.

Besides food, olive oil has been used for religious rituals, medicines, as a fuel in oil lamps, soap-making, and skin
care application. The importance and antiquity of olive oil can be seen in the fact that the English word oil derives
from c. 1175, olive oil, from Anglo-Fr. and O.N.Fr. olie, from O.Fr. oile (12c., Mod.Fr. huile), from L. oleum "oil,
olive oil" (cf. It. olio), from Gk. elaion "olive tree",[4] which may have been borrowed through trade networks from
the Semitic Phoenician use of el'yon meaning "superior", probably in recognized comparison to other vegetable or
animal fats available at the time. Robin Lane Fox suggests[5] that the Latin borrowing of Greek elaion for oil (Latin
oleum) is itself a marker for improved Greek varieties of oil-producing olive, already present in Italy as Latin was
forming, brought by Euboean traders, whose presence in Latium is signaled by remains of their characteristic
pottery, from the mid-eighth century.
Recent genetic studies suggest that species used by modern cultivators descend from multiple wild populations, but a
detailed history of domestication is not yet understood.[6]

Many ancient presses still exist in the Eastern Mediterranean region, and some dating to the Roman period are still in
use today.

Eastern Mediterranean
Over 5,000 years ago oil was being extracted from olives in the Eastern Mediterranean. In the centuries that
followed, olive presses became common, from the Atlantic shore of North Africa to Persia and from the Po Valley to
the settlements along the Nile.
Olive trees and oil production in the Eastern Mediterranean can be traced to archives of the ancient city-state Ebla
(2600–2240 BC), which were located on the outskirts of the Syrian city Aleppo. Here some dozen documents dated
2400 BC describe lands of the king and the queen. These belonged to a library of clay tablets perfectly preserved by
having been baked in the fire that destroyed the palace. A later source is the frequent mentions of oil in Tanakh.
Dynastic Egyptians before 2000 BC imported olive oil from Crete, Syria and Canaan and oil was an important item 
of commerce and wealth. Remains of olive oil have been found in jugs over 4,000 years old in a tomb on the island

http://en.wikipedia.org/w/index.php?title=File%3ATurkey.Bodrum042.jpg
http://en.wikipedia.org/w/index.php?title=Homer
http://en.wikipedia.org/w/index.php?title=Prehistory
http://en.wikipedia.org/w/index.php?title=Ritual
http://en.wikipedia.org/w/index.php?title=Medicine
http://en.wikipedia.org/w/index.php?title=Fuel
http://en.wikipedia.org/w/index.php?title=Oil_lamp
http://en.wikipedia.org/w/index.php?title=Soap%23Soap_making
http://en.wikipedia.org/w/index.php?title=Fat
http://en.wikipedia.org/w/index.php?title=Robin_Lane_Fox
http://en.wikipedia.org/w/index.php?title=Euboea
http://en.wikipedia.org/w/index.php?title=Persia
http://en.wikipedia.org/w/index.php?title=Po_Valley
http://en.wikipedia.org/w/index.php?title=Nile
http://en.wikipedia.org/w/index.php?title=Ebla
http://en.wikipedia.org/w/index.php?title=Syria
http://en.wikipedia.org/w/index.php?title=Aleppo
http://en.wikipedia.org/w/index.php?title=Tanakh
http://en.wikipedia.org/w/index.php?title=Ancient_Egypt
http://en.wikipedia.org/w/index.php?title=Canaan


Olive oil 782

of Naxos in the Aegean Sea. Sinuhe, the Egyptian exile who lived in northern Canaan about 1960 BC, wrote of
abundant olive trees.[7]

Until 1500 BC, eastern coastal areas of the Mediterranean were most heavily cultivated. Olive trees were certainly
cultivated by the Late Minoan period (1500 BC) in Crete, and perhaps as early as the Early Minoan.[8] The
cultivation of olive trees in Crete became particularly intense in the post-palatial period and played an important role
in the island's economy. The Minoans used olive oil in religious ceremonies. The oil became a principal product of
the Minoan civilization, where it is thought to have represented wealth. The Minoans put the pulp into settling tanks
and, when the oil had risen to the top, drained the water from the bottom. Olive tree growing reached Iberia and
Etruscan cities well before the 8th century BC through trade with the Phoenicians and Carthage, then spread into
Southern Gaul by the Celtic tribes during the 7th century BC.
The first recorded oil extraction is known from the Hebrew Bible and took place during the Exodus from Egypt,
during the 13th century BC. During this time, the oil was derived through hand-squeezing the berries and stored in
special containers under guard of the priests. A commercial mill for non-sacramental use of oil was in use in the
tribal Confederation and later in 1000 BC, the fertile crescent, and area consisting of present day Palestine, Lebanon,
and Israel. Over 100 olive presses have been found in Tel Miqne (Ekron), where the Biblical Philistines also
produced oil. These presses are estimated to have had output of between 1,000 and 3,000 tons of olive oil per season.
Olive trees were planted in the entire Mediterranean basin during evolution of the Roman republic and empire.
According to the historian Pliny, Italy had "excellent olive oil at reasonable prices" by the first century AD, "the best
in the Mediterranean", he maintained, a claim probably disputed by many ancient olive growers. Thus olive oil was
very common in Hellene and Latin cuisine. According to Herodotus, Apollodorus, Plutarch, Pausanias, Ovid and
more, the city of Athens obtained its name because Athenians considered olive oil essential, preferring the offering
of the goddess Athena (an olive tree) over the offering of Poseidon (a spring of salt water gushing out of a cliff).
The Spartans were the Hellenes who used oil to rub themselves while exercising in the gymnasia. The practice
served to eroticise and highlight the beauty of the male body. From its beginnings early in the seventh century BC,
the decorative use of olive oil quickly spread to all of Hellenic city states, together with naked appearance of
athletes, and lasted close to a thousand years despite its great expense.[9][10]

Varieties
Among the many different olive varieties or List of olive cultivars there are: in Greece Koroneiki, Lianolia,
Chondrolia (aka Throumbolia), Tsounati, Patrinia olive and more.
In Spain, the most important varieties are the Picual, Arbequina, Hojiblanca, and Manzanillo de Jaén; in France,
Picholine; in California, Mission; in Portugal, Galega; in Croatia, Oblica and Leccino. The oil from the varieties
varies in flavour and stability (shelf life).
In Italy, Frantoio, Leccino Pendolino, and Moraiolo are the most famous varieties of cultivars.

Production and consumption
Three countries are the major olive oil producers in the world. First is Spain, second is Italy and third is Greece.
Together, they produce more than 75% of the world production.[11] In Italy the major producers are called "Città
dell'Olio", "oil cities"; two of most important are Olevano Sul Tusciano, in Campania or Siena, in Tuscany.
Australia now produces a substantial amount of olive oil. Many Australian producers only make premium oils, while
a number of corporate growers operate groves of a million trees or more and produce oils for the general market.
Australian olive oil is exported to Asia, Europe and the United States.[12]

In North America, Italian and Spanish olive oils are the best-known, and top-quality extra-virgin oils from Spain, 
Italy, and Greece are sold at high prices, often in "prestige" packaging. A large part of U.S. olive oil imports come 
from Spain, Italy, and Turkey. The U.S. imported 47800000 US gallons (unknown operator: u'strong' m3) of olive

http://en.wikipedia.org/w/index.php?title=Naxos_Island
http://en.wikipedia.org/w/index.php?title=Aegean_Sea
http://en.wikipedia.org/w/index.php?title=Sinuhe
http://en.wikipedia.org/w/index.php?title=Late_Minoan
http://en.wikipedia.org/w/index.php?title=Early_Minoan
http://en.wikipedia.org/w/index.php?title=Minoan_civilization
http://en.wikipedia.org/w/index.php?title=Settling_tank
http://en.wikipedia.org/w/index.php?title=Iberian_peninsula
http://en.wikipedia.org/w/index.php?title=Etruscan_civilization
http://en.wikipedia.org/w/index.php?title=Phoenicia
http://en.wikipedia.org/w/index.php?title=Carthage
http://en.wikipedia.org/w/index.php?title=Gaul
http://en.wikipedia.org/w/index.php?title=Celt
http://en.wikipedia.org/w/index.php?title=The_Exodus
http://en.wikipedia.org/w/index.php?title=Fertile_crescent
http://en.wikipedia.org/w/index.php?title=Philistines
http://en.wikipedia.org/w/index.php?title=Roman_republic
http://en.wikipedia.org/w/index.php?title=Roman_empire
http://en.wikipedia.org/w/index.php?title=Pliny_the_Elder
http://en.wikipedia.org/w/index.php?title=Hellene
http://en.wikipedia.org/w/index.php?title=Latin
http://en.wikipedia.org/w/index.php?title=Herodotus
http://en.wikipedia.org/w/index.php?title=Bibliotheca_%28Pseudo-Apollodorus%29
http://en.wikipedia.org/w/index.php?title=Plutarch
http://en.wikipedia.org/w/index.php?title=Pausanias
http://en.wikipedia.org/w/index.php?title=Ovid
http://en.wikipedia.org/w/index.php?title=Athens
http://en.wikipedia.org/w/index.php?title=Athena
http://en.wikipedia.org/w/index.php?title=Poseidon
http://en.wikipedia.org/w/index.php?title=Sparta
http://en.wikipedia.org/w/index.php?title=Gymnasium_%28ancient_Greece%29
http://en.wikipedia.org/w/index.php?title=Spartan_pederasty
http://en.wikipedia.org/w/index.php?title=Cultivars
http://en.wikipedia.org/w/index.php?title=Greece
http://en.wikipedia.org/w/index.php?title=Patrinia_olive
http://en.wikipedia.org/w/index.php?title=Arbequina
http://en.wikipedia.org/w/index.php?title=Hojiblanca
http://en.wikipedia.org/w/index.php?title=Manzanillo
http://en.wikipedia.org/w/index.php?title=Picholine
http://en.wikipedia.org/w/index.php?title=Croatia
http://en.wikipedia.org/w/index.php?title=Campania
http://en.wikipedia.org/w/index.php?title=Siena
http://en.wikipedia.org/w/index.php?title=Tuscany


Olive oil 783

oil in 1998, of which 34600000 US gallons (unknown operator: u'strong' m3) came from Italy.[13]

New Zealand, The Republic of South Africa,[14] Argentina[15] and Chile[16] also produce extra virgin olive oil.
Olive orchards in Arizona, California, and Texas are producing olive oil that is appearing on USA grocery market
shelves along side the Mediterranean olive oils.

Regulation

International Olive Oil Council building

The International Olive Council (IOC) is an
intergovernmental organization based in
Madrid, Spain, with 23 member states.[17] It
promotes olive oil around the world by
tracking production, defining quality
standards, and monitoring authenticity.
More than 85% of the world's olives are
grown in IOC member nations. The United
States is not a member of the IOC, and the
U.S. Department of Agriculture does not
legally recognize its classifications (such as
extra-virgin olive oil). The USDA uses a
different system, which it defined in 1948
before the IOC existed. On October 25,
2010, the United States adopted new olive
oil standards, a revision of those that had
been in place since 1948, which affect importers and domestic growers and producers by ensuring conformity with
the benchmarks commonly accepted in the U.S. and abroad.[18]

Olive oil is classified by how it was produced, by its chemistry, and by panels that perform olive oil taste testing.[19]

The IOC officially governs 95% of international production and holds great influence over the rest. The EU regulates
the use of different protected designation of origin labels for olive oils.[20]

U.S. Customs regulations on "country of origin" state that if a non-origin nation is shown on the label, then the real
origin must be shown on the same side of the label and in comparable size letters so as not to mislead the
consumer.[21][22] Yet most major U.S. brands continue to put "imported from Italy" on the front label in large letters
and other origins on the back in very small print.[23] "In fact, olive oil labeled 'Italian' often comes from Turkey,
Tunisia, Morocco, Spain, and Greece."[24] These products are a mixture of olive oil from more than one nation and it
is not clear what percentage of the olive oil is really of Italian origin. This practice makes it difficult for high quality,
lower cost producers outside of Italy to enter the U.S. market, and for genuine Italian producers to compete.

Adulteration
The adulteration of oil can be no more serious than passing off inferior, but safe, product as superior olive oil, but
there are no guarantees. It is believed that almost 700 people died as a consequence of consuming rapeseed oil
adulterated with aniline intended for use as an industrial lubricant, but sold in 1981 as olive oil in Spain (see toxic oil
syndrome).[25]

There have been allegations that regulation, particularly in Italy, is extremely lax and corrupt. Major Italian shippers 
are claimed to routinely adulterate olive oil and that only about 40% of olive oil sold as "extra virgin" actually meets 
the specification.[26] In some cases, colza oil (Swedish turnip) with added color and flavor has been labeled and sold 
as olive oil.[27] This extensive fraud prompted the Italian government to mandate a new labeling law in 2007 for 
companies selling olive oil, under which every bottle of Italian olive oil would have to declare the farm and press on
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which it was produced, as well as display a precise breakdown of the oils used, for blended oils.[28] In February
2008, however, EU officials took issue with the new law, stating that under EU rules such labeling should be
voluntary rather than compulsory.[29] Under EU rules, olive oil may be sold as Italian even if it only contains a small
amount of Italian oil.[28] In March 2008, 400 Italian police officers conducted "Operation Golden Oil", arresting 23
people and confiscating 85 farms after an investigation revealed a large-scale scheme to relabel oils from other
Mediterranean nations as Italian.[30] In April 2008, another operation impounded seven olive oil plants and arrested
40 people in nine provinces of northern and southern Italy for adding chlorophyll to sunflower and soybean oil, and
selling it as extra virgin olive oil, both in Italy and abroad; 25,000 liters of the fake oil were seized and prevented
from being exported.[31] On March 15, 2011, the Florence, Italy prosecutor's office, working in conjunction with the
forestry department, indicted two managers and an officer of Carapelli, one of the brands of the Spanish company
Grupo SOS (which recently changed its name to Deoleo). The charges involved falsified documents and food fraud.
Carapelli lawyer Neri Pinucci said the company was not worried about the charges and that "the case is based on an
irregularity in the documents."[32]

Commercial grades
All production begins by transforming the olive fruit into olive paste. This paste is then malaxed (slowly churned or
mixed) to allow the microscopic oil droplets to concentrate. The oil is extracted by means of pressure (traditional
method) or centrifugation (modern method). After extraction the remnant solid substance, called pomace, still
contains a small quantity of oil.
The grades of oil extracted from the olive fruit can be classified as:
• Virgin means the oil was produced by the use of physical means and no chemical treatment. The term virgin oil

referring to production is different from Virgin Oil on a retail label (see next section).
• Refined means that the oil has been chemically treated to neutralize strong tastes (characterized as defects) and

neutralize the acid content (free fatty acids). Refined oil is commonly regarded as lower quality than virgin oil;
oils with the retail labels extra-virgin olive oil and virgin olive oil cannot contain any refined oil.

• Olive pomace oil means oil extracted from the pomace using solvents, mostly hexane, and by heat.
Quantitative analysis can determine the oil's acidity, defined as the percent, measured by weight, of free oleic acid it
contains. This is a measure of the oil's chemical degradation; as the oil degrades, more fatty acids are freed from the
glycerides, increasing the level of free acidity and thereby increasing rancidity. Another measure of the oil's
chemical degradation is the organic peroxide level, which measures the degree to which the oil is oxidized, another
cause of rancidity.
To classify it by taste, olive oil is subjectively judged by a panel of professional tasters in a blind taste test. This is
also called its organoleptic quality.
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Retail grades in IOC member nations

Italian label for "extra vergine" oil

In countries that adhere to the standards of the IOC[33] the labels in
stores show an oil's grade.

• Extra-virgin olive oil comes from virgin oil production only,
contains no more than 0.8% acidity, and is judged to have a superior
taste. Extra Virgin olive oil accounts for less than 10% of oil in
many producing countries; the percentage is far higher in the
Mediterranean countries (Greece: 80%, Italy: 45%, Spain 30%). It is
used on salads, added at the table to soups and stews and for
dipping.

• Virgin olive oil comes from virgin oil production only, has an
acidity less than 2%, and is judged to have a good taste.

• Pure olive oil. Oils labeled as Pure olive oil or Olive oil are usually
a blend of refined and virgin production oil.

• Olive oil is a blend of virgin and refined production oil, of no more
than 1.5% acidity. It commonly lacks a strong flavor.

• Olive pomace oil is refined pomace olive oil often blended with
some virgin oil. It is fit for consumption, but may not be described simply as olive oil. It has a more neutral flavor
than pure or virgin olive oil, making it unfashionable among connoisseurs; however, it has the same fat
composition as regular olive oil, rendering it the same health benefits. It also has a high smoke point, and thus is
widely used in restaurants as well as home cooking in some countries.

• Lampante oil is olive oil not suitable as food; lampante comes from olive oil's long-standing use in oil-burning
lamps. Lampante oil is mostly used in the industrial market.

• Refined olive oil is the olive oil obtained from virgin olive oils by refining methods that do not lead to alterations
in the initial glyceridic structure. It has a free acidity, expressed as oleic acid, of not more than 0.3 grams per
100 grams (0.3%) and its other characteristics correspond to those fixed for this category in this standard. This is
obtained by refining virgin olive oils with a high acidity level and/or organoleptic defects that are eliminated after
refining. Note that no solvents have been used to extract the oil, but it has been refined with the use of charcoal
and other chemical and physical filters.

Retail grades in the United States from the USDA
As of October 25, 2010, the U.S. Standards for Grades of Olive Oil and Olive-Pomace Oil went into effect.[34]

As the United States is not a member, the IOC retail grades have no legal meaning in that country; terms such as
"extra virgin" may be used without legal restrictions.
The U.S. Department of Agriculture (USDA) currently has a four-part grading of olive oil based on acidity, absence
of defects, odor and flavor:[34]

• U.S. Extra Virgin Olive Oil for oil with excellent flavor and odor and free fatty acid content of 0.8g per 100g
(0.8%);

• U.S. Virgin Olive Oil for oil with reasonably good flavor and odor and free fatty acid content of not more than 2g
per 100g (2%);

• U.S. Virgin Olive Oil Not Fit For Human Consumption Without Further Processing is a virgin oil of poor
flavor and odor;

• U.S. Olive Oil is an oil mix of both virgin and refined oils;
• U.S. Refined Olive Oil is an oil made from refined oils with some restrictions on the processing;
These grades are voluntary. Certification is available from the USDA on a fee-for-service basis.[34]
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Previous USDA ratings
The U.S. Department of Agriculture (USDA) previously listed four grades of olive oil. These grades were
established in 1948, and are based on acidity, absence of defects, odor and flavor:[34]

• U.S. Grade A or U.S. Fancy possesses a free fatty acid content of not more than 1.4% and is "free from defects";
• U.S. Grade B or U.S. Choice possesses a free fatty acid content of not more than 2.5% and is "reasonably free

from defects";
• U.S. Grade C or U.S. Standard possesses a free fatty acid content of not more than 3.0% and is "fairly free from

defects";
• U.S. Grade D or U.S. Substandard possesses a free fatty acid content greater than 3.0% and "fails to meet the

requirements of U.S. Grade C".
These grades are entirely voluntary and are available from the USDA on a fee-for-service basis.[34]

Label wording
• The different names for olive oil indicate the degree of processing the oil has undergone as well as the quality of

the oil. Extra-virgin olive oil is the highest grade available, followed by virgin olive oil. The word "virgin"
indicates that the olives have been pressed to extract the oil; no heat or chemicals have been used during the
extraction process, and the oil is pure and unrefined. Virgin olive oils contain the highest levels of polyphenols,
antioxidants that have been linked with better health.[35]

•• "Made from refined olive oils" means that the taste and acidity were chemically controlled.
• Cold pressed or Cold extraction means "that the oil was not heated over a certain temperature (usually 80 °F

(unknown operator: u'strong' °C)) during processing, thus retaining more nutrients and undergoing less
degradation."[36]

• First cold pressed means "that the fruit of the olive was crushed exactly one time-i.e., the first press. The cold
refers to the temperature range of the fruit at the time it is crushed."[37] In Calabria (Italy) the olives are collected
in October. In regions like Tuscany or Liguria, the olives collected in November and ground often at night are too
cold to be processed efficiently without heating. The paste is regularly heated above the environmental
temperatures, which may be as low as 10-15 °C, to extract the oil efficiently with only physical means. Olives
pressed in warm regions like Southern Italy or Northern Africa may be pressed at significantly higher
temperatures although not heated. While it is important that the pressing temperatures be as low as possible
(generally below 25 °C) there is no international reliable definition of "cold pressed".
Furthermore, there is no "second" press of virgin oil, so the term "first press" means only that the oil was
produced in a press vs. other possible methods.

• PDO and PGI refers to olive oils with "exceptional properties and quality derived from their place of origin as
well as from the way of their production".[38]

• The label may indicate that the oil was bottled or packed in a stated country. This does not necessarily mean that
the oil was produced there. The origin of the oil may sometimes be marked elsewhere on the label; it may be a
mixture of oils from more than one country.[23]

• The U.S. Food and Drug Administration permitted a claim on olive oil labels stating: "Limited and not conclusive
scientific evidence suggests that eating about two tablespoons (23g) of olive oil daily may reduce the risk of
coronary heart disease."[39]
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Unique extra virgin olive oils
• List of Greek Protected designation of origin PDO and Protected Geographical Indication (PGI) Extra Virgin

Olive oils:[40]

Certification Name

P.G.I. Agios Mattheos Corfu

P.D.O. Apokoronas Chania Crete

P.D.O. Arxanes Irakliou Crete

P.D.O. Viannos Irakliou Crete

P.D.O. Vorios Mylopotamos Rethymnis Crete

P.D.O. Trizinia

P.D.O. Thrapsano

P.G.I. Zakynthos

P.G.I. Thassos

P.G.I. Kefalonia

P.D.O. Kolymvari Chania Crete

P.D.O. Kranidi Argolidas

P.D.O. Krokees Lakonias

P.G.I. Olympia

P.G.I. Chania Crete

P.G.I. Lakonia

P.G.I. Lesvos or Mytilini

P.D.O. Lygourio Asklipiiou

P.D.O. Peza Irakliou Crete

P.D.O. Petrina Lakonias

P.G.I. Preveza

P.D.O. Finiki Lakonias

P.G.I. Rodos

P.G.I. Samos

P.D.O. Kalamata

P.D.O. Sitia Lasithiou Crete

P.D.O. Selino Crete

http://en.wikipedia.org/w/index.php?title=Protected_designation_of_origin
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Global consumption
Greece has by far the largest per capita consumption of olive oil worldwide, over 26 liters per person per year; Spain
and Italy, around 14 l; Tunisia, Portugal, Syria, Jordan and Lebanon, around 8 l. Northern Europe and North
America consume far less, around 0.7 l, but the consumption of olive oil outside its home territory has been rising
steadily.

Global market
The main producing and consuming countries are:

Country Production in tons (2010)
[41] Production % (2010) Consumption (2005)

[42]
Annual per capita consumption (kg)

[43]

World 3,269,249 100% 100% 0.43

Spain 1,487,000 45.5% 20% 13.62

Italy 548,500 16.8% 30% 12.35

Greece 352,800 10.8% 9% 23.7

Syria 177,400 5.4% 3% 7

Morocco 169,900 5.2% 2% 11.1

Turkey 161,600 4.9% 2% 1.2

Tunisia 160,100 4.9% 2% 5

Portugal 66,600 2.0% 2% 1.8

Algeria 33,600 1.0% 2% 7.1

Others 111,749 3.3% 18% 1.18

Extraction

A cold press olive oil machine in Israel.

Olive oil is produced by grinding olives and extracting the oil by
mechanical or chemical means. Green olives usually produce more
bitter oil, and overripe olives can produce oil that is rancid, so for good
extra virgin olive oil care is taken to make sure the olives are perfectly
ripened. The process is generally as follows:
1.1. The olives are ground into paste using large millstones (traditional

method) or steel drums (modern method).
2.2. If ground with mill stones, the olive paste generally stays under the

stones for 30 to 40 minutes. A shorter grinding process may result
in a more raw paste that produces less oil and has a less ripe taste, a
longer process may increase oxidation of the paste and reduce the flavor. After grinding, the olive paste is spread
on fiber disks, which are stacked on top of each other in a column, then placed into the press. Pressure is then
applied onto the column to separate the vegetal liquid from the paste. This liquid still contains a significant
amount of water. Traditionally the oil was shed from the water by gravity (oil is less dense than water). This very
slow separation process has been replaced by centrifugation, which is much faster and more thorough. The
centrifuges have one exit for the (heavier) watery part and one for the oil. Olive oil should not contain significant
traces of vegetal water as this accelerates the process of organic degeneration by microorganisms. The separation
in smaller oil mills is not always perfect, thus sometimes a small watery deposit containing organic particles can
be found at the bottom of oil bottles.
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3. In modern steel drum mills the grinding process takes about 20 minutes. After grinding, the paste is stirred slowly
for another 20 to 30 minutes in a particular container (malaxation), where the microscopic oil drops unite into
bigger drops, which facilitates the mechanical extraction. The paste is then pressed by centrifugation/ the water is
thereafter separated from the oil in a second centrifugation as described before.
The oil produced by only physical (mechanical) means as described above is called virgin oil. Extra virgin olive
oil is virgin olive oil that satisfies specific high chemical and organoleptic criteria (low free acidity, no or very
little organoleptic defects).

4. Sometimes the produced oil will be filtered to eliminate remaining solid particles that may reduce the shelf life of
the product. Labels may indicate the fact that the oil has not been filtered, suggesting a different taste. Unfiltered
fresh olive oil that has a slightly cloudy appearance is called cloudy olive oil. This form of olive oil used to be
popular only among olive oil small scale producers but is now becoming "trendy", in line with consumer's
demand for more ecological and less-processed "green" products.

The remaining paste (pomace) still contains a small quantity (about 5–10%) of oil that cannot be extracted by further
pressing, but only with chemical solvents. This is done in specialised chemical plants, not in the oil mills. The
resulting oil is not "virgin" but "pomace oil". The term "first press", sometimes found on bottle labels, is technically
meaningless, as there is no "second" press.
The label term "cold-extraction" on extra virgin olive oils indicates that the olive grinding and stirring was done at a
temperature of maximum 25 °C (unknown operator: u'strong' °F), as treatment in higher temperatures risks
decreasing the olive oils' quality (texture, taste and aroma).[44]

Constituents
Olive oil is composed mainly of the mixed triglyceride esters of oleic acid and palmitic acid and of other fatty acids,
along with traces of squalene (up to 0.7%) and sterols (about 0.2% phytosterol and tocosterols). The composition
varies by cultivar, region, altitude, time of harvest, and extraction process.
Olive oil contains a group of related natural products with potent antioxidant properties that give extra-virgin
unprocessed olive oil its bitter and pungent taste and are esters of tyrosol and hydroxytyrosol, including oleocanthal
and oleuropein.[45]

Nutrition and health effects

Olive oil

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  3701 kJ (unknown operator: u'strong' kcal)

Carbohydrates 0 g

Fat 100 g

- saturated 14 g

- monounsaturated 73 g

- polyunsaturated 11 g

   - omega‑3 fat  <1.5 g

   - omega‑6 fat 3.5–21 g

Protein 0 g

Vitamin E 14 mg (93%)
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Vitamin K 62 μg (59%)

 100 g olive oil is 109 ml
Percentages are relative to

US recommendations for adults.

Olive oil contains a wide variety of valuable antioxidants that are not found in other oils. Hydroxytyrosol is thought
to be the main antioxidant compound in olives, and believed to play a significant role in the many health benefits
attributed to olive oil. Epidemiological studies suggest that olive oil has a protective effect against certain malignant
tumours in the breast, prostate, endometrium and digestive tract. Research has revealed that the type rather than the
quantity of fat seems to have more implications for cancer incidence.[46]

Evidence from epidemiological studies also suggests that a higher proportion of monounsaturated fats in the diet is
linked with a reduction in the risk of coronary heart disease.[47] This is significant because olive oil is considerably
rich in monounsaturated fats, most notably oleic acid.
In the United States, producers of olive oil may place the following health claim on product labels:

Limited and not conclusive scientific evidence suggests that eating about 2 tbsp. (23 g) of olive oil daily may
reduce the risk of coronary heart disease due to the monounsaturated fat in olive oil. To achieve this possible
benefit, olive oil is to replace a similar amount of saturated fat and not increase the total number of calories
you eat in a day.[48]

This decision was announced November 1, 2004, by the Food and Drug Administration after application was made
to the FDA by producers. Similar labels are permitted for foods rich in omega-3 fatty acids such as walnuts and
hemp seed.[49]

There is a large body of clinical data to show that consumption of olive oil can provide heart health benefits such as
favourable effects on cholesterol regulation and LDL cholesterol oxidation, and that it exerts antiinflamatory,
antithrombotic, antihypertensive as well as vasodilatory effects both in animals and in humans.[50] Additionally,
Olive oil protects against heart disease as it controls the "bad" levels of LDL cholesterol and raises levels of the
"good" cholesterol, HDL.[39]

As they are the least processed forms of olive oil, extra virgin or virgin olive oil have more monounsaturated fatty
acids than other olive oil. These types also contain more polyphenols, which may have benefits for the heart.[51]

1tbsp of olive oil (13.5g) contains the following nutritional information according to the USDA:[52]

•• Calories : 119
•• Fat: 13.50
•• Carbohydrates: 0
•• Fibers: 0
•• Protein: 0

Phenolic content
Some clinical evidence suggests that it is olive oil's phenolic content, rather than its fatty acid profile, that is 
responsible for at least some of its cardioprotective benefits. For example, a clinical trial published[53] in 2005 
compared the effects of different types of olive oil on arterial elasticity. Test subjects were given a serving of 60 g of 
white bread and 40 ml of olive oil each morning for two consecutive days. The study was conducted in two stages. 
During the first stage, the subjects received polyphenol-rich oil (extra virgin oil contains the highest amount of 
polyphenol antioxidants like oleuropein or tyrosol). During the second phase, they received oil with only one fifth 
the phenolic content. The elasticity of the arterial walls of each subject was measured using a pressure sleeve and a 
Doppler laser. It was discovered that after the subjects had consumed olive oil high in polyphenol antioxidants, they 
exhibited increased arterial elasticity, while after the consumption of olive oil containing fewer polyphenols, they 
displayed no significant change in arterial elasticity. It is theorized that, in the long term, increased elasticity of
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arterial walls reduces vascular stress and consequentially the risk of two common causes of death—heart attacks and
stroke. This could, at least in part, explain the lower incidence of both diseases in regions where olive oil and olives
are consumed on a daily basis.

Skin care
In addition to the internal health benefits of olive oil, topical application is quite popular with fans of natural health
remedies. Extra virgin olive oil is the preferred grade for moisturizing the skin, especially when used in the oil
cleansing method (OCM). OCM is a method of cleansing and moisturizing the face with a mixture of extra virgin
olive oil, castor oil (or another suitable carrier oil) and a select blend of essential oils. Olive oil has been known for
generations not only for its healing qualities but also as a natural, deep penetration moisturizer, regenerating skin
cells and softening the tissue.[54] Olive oil is also used by some to reduce ear wax buildup.[55]

Olive oil can be used as an effective shaving oil to shave facial and other body hair.[56][57]

Studies on mice showed that application of olive oil immediately following exposure to UVB rays has a preventive
effect on the formation of tumors and skin cancer.[58][59]

It is also widely used in cosmetics, soaps and are immensely beneficial in adding smoothness and softness to dry
scaly skins especially during winter seasons.[60]

Medicinal use
Olive oil is unlikely to cause allergic reactions, and as such is used in preparations for lipophilic drug ingredients. It
does have demulcent properties, and mild laxative properties, acting as a stool softener. It is also used at room
temperature as an ear wax softener. Olive oil is also a potent blocker of intestinal contractions, and can be used to
treat excessive Borborygmus.
Oleocanthal from olive oil is a non-selective inhibitor of cyclooxygenase (COX) similar to classical NSAIDs like
ibuprofen. It has been suggested that long-term consumption of small quantities of this compound from olive oil may
be responsible in part for the low incidence of heart disease associated with a Mediterranean diet.

Other
Another health benefit of olive oil seems to be its property to displace omega-6 fatty acids, while not having any
impact on omega-3 fatty acids. This way, olive oil helps to build a more healthy balance between omega-6 fats and
omega-3 fats.[61]

Unlike saturated fats, olive oil lowers total cholesterol and LDL levels in the blood.[62] It is also known to lower
blood sugar levels and blood pressure.[63]

Olive oil contains the monounsaturated fatty acid oleic acid, antioxidants such as vitamin E and carotenoids, and
oleuropein, a chemical that may help prevent the oxidation of LDL particles.[64]

Preliminary research indicates that olive oil could possibly be a chemopreventive agent for peptic ulcer or gastric
cancer, but confirmation requires further in vivo study.[65] Olive oil was also found to reduce oxidative damage to
DNA and RNA, which may be a factor in preventing cancer.[66]

Unsaturated oils, such as olive oil, have a short shelf life and are prone to becoming rancid from oxidation, which
will produce toxic byproducts and a bitter taste.[67] Protection of unsaturated oils from heat and light will delay
spoilage.
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Uses

Vinegar and olive oil

Olives in olive oil

Culinary use

Olive oil is the main cooking oil in countries surrounding
the Mediterranean Sea.
Extra virgin olive oil is mostly used as a salad dressing
and as an ingredient in salad dressings. It is also used
with foods to be eaten cold. If uncompromised by heat,
the flavor is stronger. It also can be used for sautéing.

The higher the temperature to which the olive oil is
heated, the more one should prefer the use of refined
olive oils. When extra virgin olive oil is heated above 350
°F (unknown operator: u'strong' °C), the unrefined
particles within the oil are burned. This leads to
deteriorated taste. Also, the pronounced taste of extra
virgin olive oil is not a taste most people like to associate
with their deep fried foods. Refined olive oils are
perfectly suited for deep frying foods and should be
replaced after several uses.

Choosing a cold-pressed olive oil can be similar to
selecting a wine. The flavour of these oils varies
considerably and a particular oil may be more suited for a
particular dish. Also, people who like lots of tannins in
their red wines might prefer more bitter olive oils.

An important issue often not realized in countries that do
not produce olive oil is that the freshness makes a big
difference. A very fresh oil, as available in an oil producing region, tastes noticeably different from the older oils
available elsewhere. In time, oils deteriorate and become stale. One-year old oil may be still pleasant to the taste, but
it is surely less fragrant than fresh oil. After the first year, olive oil should be used for cooking, not for foods to be
eaten cold, like salads.
The taste of the olive oil is influenced by the varietals used to produce the oil from and by the moment when the
olives are harvested and ground (less ripe olives give more bitter and spicy flavors, which is a positive attribute -
riper olives give a sweeter sensation in the oil).
Olive oil has more uses than as food; it also works as a natural and safe lubricant, such as lubricating the machinery
that is used within the kitchen (grinders, blenders, cookware, etc.)
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Comparative properties of common cooking fats (per 100g)

Total Fat Saturated Fat Monounsaturated Fat Polyunsaturated Fat Smoke Point

Sunflower oil 100g 11g 20g 69g 225 °C (unknown
operator:

u'strong' °F)[68]

Soybean oil 100g 16g 23g 58g 257 °C (unknown
operator:

u'strong' °F)[68]

Olive oil 100g 14g 73g 11g 190 °C (unknown
operator:

u'strong' °F)[68]

Corn oil 100g 15g 30g 55g 230 °C (unknown
operator:

u'strong' °F)[68]

Peanut oil 100g 17g 46g 32g 225 °C (unknown
operator:

u'strong' °F)[68]

Vegetable Shortening
(hydrogenated)

71g 23g (34%) 8g (11%) 37g (52%) 165 °C (unknown
operator:

u'strong' °F)[68]

Lard 100g 39g 45g 11g 190 °C (unknown
operator:

u'strong' °F)[68]

Suet 94g 52g (55%) 32g (34%) 3g (3%) 200°C (400°F)

Butter 81g 51g (63%) 21g (26%) 3g (4%) 150 °C (unknown
operator:

u'strong' °F)[68]

Religious use

Olive tree in Portugal

Olive oil also has religious symbolism for healing and
strength and to consecration—God's setting a person or
place apart for special work. This may be related to its
ancient use as a medicinal agent and for cleansing athletes
by slathering them in oil then scraping them.

Judaism

In Jewish observance, olive oil is the only fuel allowed to
be used in the seven-branched Menorah in the Mishkan
service during the Exodus of the tribes of Israel from
Egypt, and later in the permanent Temple in Jerusalem. It
was obtained by using only the first drop from a squeezed
olive and was consecrated for use only in the Temple by

the priests, which is where the expression pure olive oil originates, stored in special containers. A menorah similar to 
the Menorah used in the Mishkan is now used during the holiday of Hanukkah that celebrates the miracle of the last
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of such containers being found during the re-dedication of the Temple (163 BC), when its contents lasted for far
longer than they were expected to, allowing more time for more oil to be made. Although candles can be used to
light the hanukkiah, oil containers are preferred, to imitate the original Menorah. Another use of oil in Jewish
religion is for anointing the kings of the Kingdom of Israel, originating from King David. Tzidkiyahu was the last
anointed King of Israel. One unusual use of olive oil in the Talmud is for bad breath, by creating a water-oil-salt
mouthwash. The Talmud also states that frequent consumption of olive oil is good for one's memory.[1]

Christianity

The Catholic and Orthodox Churches use olive oil for the Oil of Catechumens (used to bless and strengthen those
preparing for Baptism) and Oil of the Sick (used to confer the Sacrament of Anointing of the Sick or Unction). Olive
oil mixed with a perfuming agent such as balsam is consecrated by bishops as Sacred Chrism, which is used to
confer the sacrament of Confirmation (as a symbol of the strengthening of the Holy Spirit), in the rites of Baptism
and the ordination of priests and bishops, in the consecration of altars and churches, and, traditionally, in the
anointing of monarchs at their coronation. The Church of Jesus Christ of Latter-day Saints (Mormons) and a number
of other religions use olive oil when they need to consecrate an oil for anointings.
Eastern Orthodox Christians still use oil lamps in their churches, home prayer corners and in the cemeteries. A vigil
lamp consists of a votive glass containing a half-inch of water and filled the rest with olive oil. The glass has a metal
holder that hangs from a bracket on the wall or sits on a table. A cork float with a lit wick floats on the oil. To douse
the flame, the float is carefully pressed down into the oil. Makeshift oil lamps can easily be made by soaking a ball
of cotton in olive oil and forming it into a peak. The peak is lit and then burns until all the oil is consumed,
whereupon the rest of the cotton burns out. Olive oil is a usual offering to churches and cemeteries.
In the Orthodox Church, olive oil is a product not consumed during lent or penance while Orthodox monks use it
sparingly in their diet. Exceptions are in feast days and Sundays.

Islam

In Islam, olive oil is mentioned in the Quranic verse: "God is the light of the Heavens and the Earth. An example of
His light is like a lantern inside which there is a torch, the torch is in a glass bulb, the glass bulb is like a bright
planet lit by a blessed olive tree, neither Eastern nor Western, its oil almost glows, even without fire touching it, light
upon light." The Qur'an also mentions olives as a plant of significance: "By the fig and the olive, and the Mount
Sinai, and this secure city."[2] Olive oil is also reported to have been recommended by Muhammad in the following
terms: "Consume olive oil and anoint it upon your bodies since it is of the blessed tree."

Other
Olive oil is also used in soap making and as lamp oil. It also makes an excellent lubricant, and can be used in place
of machine oil.
Olive oil has also been used as both solvent and ligand in the synthesis of cadmium selenide quantum dots.[3]
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Onion

Onions

Scientific classification 

Kingdom: Plantae
clade: Angiosperms
clade: Monocots
Order: Asparagales
Family: Amaryllidaceae
Subfamily: Allioideae
Genus: Allium

Species: A. cepa

Binomial name

Allium cepa
L.

Flower head of an onion (A. cepa)
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Onion seeds

The onion (Allium cepa), which is also known as the bulb onion,[1] common onion[2] and garden onion, is the
most widely cultivated species of the genus Allium.[3] The genus Allium also contains a number of other species
variously referred to as onions and cultivated for food, such as the Japanese bunching onion (A. fistulosum),
Egyptian onion (A. ×proliferum), and Canada onion (A. canadense).[2] The name "wild onion" is applied to a number
of Allium species.
The vast majority of cultivars of A. cepa belong to the 'common onion group' (A. cepa var. cepa) and are usually
referred to simply as 'onions'. The 'Aggregatum Group' of cultivars (A. cepa var. aggregatum) includes both shallots
and potato onions.[4]

Allium cepa is known only in cultivation,[5] but related wild species occur in Central Asia. The most closely related
species include Allium vavilovii (Popov & Vved.) and Allium asarense (R.M. Fritsch & Matin) from Iran.[6]

However, Zohary and Hopf warn that "there are doubts whether the A. vavilovii collections tested represent genuine
wild material or only feral derivatives of the crop."[7]

Uses of an onion

Culinary uses
Onions are often chopped and used an ingredient in various hearty warm dishes, but are often used as a main
ingredient in their own right, for example in French onion soup or onion chutney. They are also used raw in cold
salads. Onions pickled in vinegar are eaten as a snack. These are often served as a side serving in fish and chip shops
throughout the United Kingdom and Australia, often served with cheese in the United Kingdom, and as "pickled
onions" in Eastern Europe.

Onion types and products

Common onions are normally available in three colors: yellow, red, and white. Yellow onions are full-flavored and
are a reliable standby for cooking almost anything. Yellow onions turn a rich, dark brown when cooked and give
French onion soup its tangy sweet flavor. The red onion is a good choice for fresh uses or in grilling and
char-broiling. White onions are the traditional onion used in classic Mexican cuisine. They have a golden color and
sweet flavor when sautéed.
While the large mature onion bulb is the onion most often eaten, onions can be eaten at immature stages. Young
plants may be harvested before bulbing occurs and used whole as scallions.[8] When an onion is harvested after
bulbing has begun but the onion is not yet mature, the plants are sometimes referred to as summer onions.[9]

Additionally, onions may be bred and grown to mature at smaller sizes. Depending on the mature size and the 
purpose for which the onion is used, these may be referred to as pearl, boiler, or pickler onions.[9] (However, true 
pearl onions are a different species.) Pearl and boiler onions may be cooked as a vegetable rather than an ingredient.
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Pickler onions are, unsurprisingly, often pickled.
Onion seed may be "sprouted", and the resulting sprouts used in salads, sandwiches, and other dishes. (See
sprouting.)
Onions are available in fresh, frozen, canned, caramelized, pickled, powdered, chopped, and dehydrated forms.
Onion powder is a spice used for seasoning in cooking. It is made from finely ground, dehydrated onions, mainly the
pungent varieties of bulb onions, which causes the powder to have a very strong odor. Onion powder comes in a few
varieties: white, yellow, red and toasted.

Non-culinary uses
Onions have particularly large cells that are readily observed at low magnification; consequently, onion tissue is
frequently used in science education for demonstrating microscope usage.[10]

Onion skins have been used for dye. [11]

Historical uses
Bulbs from the onion family are thought to have been used as a food source for millennia. In Bronze Age
settlements, traces of onion remains were found alongside fig and date stones dating back to 5000 BC.[12]

However, it is not clear if these were cultivated onions. Archaeological and literary evidence such as the Book of
Numbers 11:5 suggests cultivation probably took place around two thousand years later in ancient Egypt, at the same
time that leeks and garlic were cultivated. Workers who built the Egyptian pyramids may have been fed radishes and
onions.[12]

The onion is easily propagated, transported and stored. The ancient Egyptians worshipped it,[13] believing its
spherical shape and concentric rings symbolized eternal life. Onions were even used in Egyptian burials, as
evidenced by onion traces being found in the eye sockets of Ramesses IV. Of all the vegetables that had their images
created for precious metals by Egyptian artists, only the onion was made out of gold.
In ancient Greece, athletes ate large quantities of onion because it was believed to lighten the balance of blood.
Roman gladiators were rubbed down with onion to firm up their muscles. In the Middle Ages, onions were such an
important food that people would pay their rent with onions, and even give them as gifts.[13] Doctors were known to
prescribe onions to facilitate bowel movements and erections, and also to relieve headaches, coughs, snakebite and
hair loss.
The cultivated onion was introduced to North America by Christopher Columbus on his 1492 expedition to
Hispaniola; however, they found that strains of wild onions already grew throughout North America. Native
American Indians used wild onions in a variety of ways, eating them raw or cooked, as a seasoning or as a vegetable.
Such onions were also used in syrups, as poultices, as an ingredient in dyes and even as toys. According to diaries of
colonists, bulb onions were planted as soon as the Pilgrim fathers could clear the land in 1648.[13]

Onions were also prescribed by doctors in the early 16th century to help with infertility in women, and even dogs,
cats and cattle and many other household pets. However, recent evidence has shown that dogs, cats, guinea pigs, and
other animals should not be given onions in any form, due to toxicity during digestion.[14][15][16]
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Medicinal properties and health effects of onions

Raw Onions

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  166 kJ (unknown operator: u'strong' kcal)

Carbohydrates 9.34 g

- Sugars 4.24 g

- Dietary fiber 1.7 g

Fat 0.1 g

- saturated 0.042 g

- monounsaturated 0.013 g

- polyunsaturated 0.017 g

Protein 1.1 g

Water 89.11 g

Vitamin A equiv. 0 μg (0%)

Thiamine (vit. B1) 0.046 mg (4%)

Riboflavin (vit. B2) 0.027 mg (2%)

Niacin (vit. B3) 0.116 mg (1%)

Vitamin B6 0.12 mg (9%)

Folate (vit. B9) 19 μg (5%)

Vitamin B12 0 μg (0%)

Vitamin C 7.4 mg (9%)

Vitamin E 0.02 mg (0%)

Vitamin K 0.4 μg (0%)

Calcium 23 mg (2%)

Iron 0.21 mg (2%)

Magnesium 0.129 mg (0%)

Phosphorus 29 mg (4%)

Potassium 146 mg (3%)

Sodium 4 mg (0%)

Zinc 0.17 mg (2%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Wide-ranging claims have been made for the effectiveness of onions against conditions ranging from the common
cold to heart disease, diabetes, osteoporosis, and other diseases.[17] They contain chemical compounds believed to
have anti-inflammatory, anticholesterol, anticancer, and antioxidant properties, such as quercetin. Preliminary
studies have shown increased consumption of onions reduces the risk of head and neck cancers.[18]

Among all varieties, Asian white onions have the most eye irritating chemical reaction.
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In India some sects do not eat onions as they believe them to be an aphrodisiac;[19] various schools of Buddhism also
advise against eating onions and other vegetables of the Allium family. [20]

In many parts of the undeveloped world, onions are used to heal blisters and boils. A traditional Maltese remedy for
sea urchin wounds is to tie half a baked onion to the afflicted area overnight. A similar traditional cure is known in
Bulgaria. Half-baked onion with sugar is placed over the finger and fingernail in case of inflammation.
An application of raw onion is also said to be helpful in reducing swelling from bee stings. In the United States,
products that contain onion extract are used in the treatment of topical scars; some studies have found their action to
be ineffective,[21][22][23] while others found that they may act as an anti-inflammatory or bacteriostatic[24] and can
improve collagen organization in rabbits.[25]

Onions may be beneficial for women,[26] who are at increased risk for osteoporosis as they go through menopause,
by destroying osteoclasts so they do not break down bone.
An American chemist has stated[27] the pleiomeric chemicals in onions have the potential to alleviate or prevent sore
throat. Onion in combination with jaggery has been widely used as a traditional household remedy for sore throat in
India.
Shallots have the most phenols, six times the amount found in Vidalia onion, the variety with the lowest phenolic
content. Shallots also have the most antioxidant activity, followed by Western Yellow, pungent yellow (New York
Bold),[28] Northern Red, Mexico, Empire Sweet, Western White, Peruvian Sweet, Texas 1015, Imperial Valley
Sweet, and Vidalia. Western Yellow onions have the most flavonoids, eleven times the amount found in Western
White, the variety with the lowest flavonoid content.
For all varieties of onions, the more phenols and flavonoids they contain, the more reputed antioxidant and
anticancer activity they provide. When tested against liver and colon cancer cells in laboratory studies, 'Western
Yellow', pungent yellow (New York Bold)[28] and shallots were most effective in inhibiting their growth. The
milder-tasting cultivars (i.e., 'Western White,' 'Peruvian Sweet,' 'Empire Sweet,' 'Mexico,' 'Texas 1015,' 'Imperial
Valley Sweet' and 'Vidalia') showed little cancer-fighting ability.[28]

Shallots and ten other onion (Allium cepa L.) varieties commonly available in the United States were evaluated:
Western Yellow, Northern Red, pungent yellow (New York Bold), Western White, Peruvian Sweet, Empire Sweet,
Mexico, Texas 1015, Imperial Valley Sweet, and Vidalia. In general, the most pungent onions delivered many times
the effects of their milder cousins.[28]

The 3-mercapto-2-methylpentan-1-ol in onion was found to inhibit peroxynitrite-induced mechanisms in vitro.[29]

While members of the onion family appear to have medicinal properties for humans, they can be deadly for dogs,
cats, and guinea pigs.[14][15][16]

Eye irritation

When an onion is cut, certain compounds are
released causing the lachrymal glands in the eyes

to become irritated, releasing tears.

As onions are sliced or eaten, cells are broken, allowing enzymes
called alliinases to break down amino acid sulphoxides and generate
sulphenic acids. A specific sulfenic acid, 1-propenesulfenic acid,
formed when onions are cut, is rapidly rearranged by a second enzyme,
called the lachrymatory factor synthase or LFS, giving
syn-propanethial-S-oxide, a volatile gas known as the onion
lachrymatory factor or LF.[30] The LF gas diffuses through the air and
eventually reaches the eye, where it activates sensory neurons, creating
a stinging sensation. Tear glands produce tears to dilute and flush out
the irritant.[31] Chemicals that exhibit such an effect on the eyes are
known as lachrymatory agents.
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Supplying ample water to the reaction while peeling onions prevents the gas from reaching the eyes. Eye irritation
can, therefore, be avoided by cutting onions under running water or submerged in a basin of water.[31] Another way
to reduce irritation is by chilling, or by not cutting off the root of the onion (or by doing it last), as the root of the
onion has a higher concentration of enzymes.[32] Using a sharp blade to chop onions will limit the cell damage and
the release of enzymes that drive the irritation response. Chilling or freezing onions prevents the enzymes from
activating, limiting the amount of gas generated.
Eye irritation can also be avoided by having a fan blow the gas away from the eyes, or by wearing goggles or any
eye protection that creates a seal around the eye. Contact lens wearers may also experience less immediate irritation
as a result of the slight protection afforded by the lenses themselves.
The amount of sulfenic acids and LF released and the irritation effect differs among Allium species. On January 31,
2008, the New Zealand Crop and Food institute created a strain of "no tears" onions by using gene-silencing
biotechnology to prevent synthesis by the onions of the lachrymatory factor synthase enzyme.[33]

Propagation

Onion and shallot output in 2005

Onion growing shoots

Onions may be grown from seed or, more commonly today, from sets
started from seed the previous year. Onion sets are produced by sowing
seed very thickly one year, resulting in stunted plants that produce very
small bulbs. These bulbs are very easy to set out and grow into mature
bulbs the following year, but they have the reputation of producing a
less durable bulb than onions grown directly from seed and thinned.
Seed-bearing onions are day-length sensitive; their bulbs begin
growing only after the number of daylight hours has surpassed some
minimal quantity. Most traditional European onions are what is
referred to as "long-day" onions, producing bulbs only after 15+ hours
of daylight occur. Southern European and North African varieties are
often known as "intermediate day" types, requiring only 12–13 hours
of daylight to stimulate bulb formation. Finally, "short-day" onions,
which have been developed in more recent times, are planted in
mild-winter areas in the fall and form bulbs in the early spring, and
require only 9–10 hours of sunlight to stimulate bulb formation.

Either planting method may be used to produce spring onions or green
onions, which are the leaves of immature plants. Green onion is a name
also used to refer to another species, Allium fistulosum, the Welsh
onion, which does not form bulbs.

The tree onion produces bulblets instead of flowers and seeds, which can be planted directly in the ground.
I'itoi onion (Allium cepa) is a prolific multiplier onion cultivated near Baboquiviri, Arizona. They have a shallot-like
flavor. They are easy to grow and ideal for hot, dry climates. To grow them, separate bulbs, and plant in the fall
1 inch below surface and 12 inches apart. Bulbs will multiply into clumps and can be harvested throughout the
cooler months. Tops will die back in the heat of summer and may return with monsoon rains; bulbs can remain in the
ground or be harvested and stored in a cool dry place for planting in the fall. The plants rarely flower; propagation is
by division.

http://en.wikipedia.org/w/index.php?title=Contact_lens
http://en.wikipedia.org/w/index.php?title=New_Zealand
http://en.wikipedia.org/w/index.php?title=Gene
http://en.wikipedia.org/w/index.php?title=Biotechnology
http://en.wikipedia.org/w/index.php?title=Shallot
http://en.wikipedia.org/w/index.php?title=File%3A2005onion_and_shallot.PNG
http://en.wikipedia.org/w/index.php?title=File%3AOnion_growing_shoots.jpg
http://en.wikipedia.org/w/index.php?title=Scallion
http://en.wikipedia.org/w/index.php?title=Scallion
http://en.wikipedia.org/w/index.php?title=Welsh_onion
http://en.wikipedia.org/w/index.php?title=Welsh_onion
http://en.wikipedia.org/w/index.php?title=Tree_onion


Onion 801

Varieties

A. ×proliferum, tree onion

Common onion group (var. cepa)
Most of the diversity within A. cepa occurs within this group, the most economically important Allium crop. Plants
within this group form large single bulbs, and are grown from seed or seed-grown sets. The majority of cultivars
grown for dry bulbs, salad onions, and pickling onions belong to this group.[4] The range of diversity found among
these cultivars includes variation in photoperiod (length of day that triggers bulbing), storage life, flavour, and skin
colour.[34] Common onions range from the pungent varieties used for dried soups and onion powder to the mild and
hearty sweet onions, such as the Vidalia from Georgia, USA, or Walla Walla from Washington that can be sliced and
eaten on a sandwich instead of meat.

European onions

A number of onions have Protected Geographical Status in Europe, these include:
• Cipolla Rossa di Tropea, a red onion from Calabria, Italy (PGI)
• Cipollotto Nocerino, a spring/salad onion-sized Allium Ccepa from Campania, Italy (PDO)
• Oignon doux des Cévennes, a sweet onion from the south east of France (PDO)

Aggregatum Group (var. aggregatum)
This group contains shallots and potato onions, also referred to as multiplier onions. The bulbs are smaller than those
of common onions, and a single plant forms an aggregate cluster of several bulbs. They are propagated almost
exclusively from daughter bulbs, although reproduction from seed is possible. Shallots are the most important
subgroup within this group and comprise the only cultivars cultivated commercially. They form aggregate clusters of
small, narrowly ovoid to pear-shaped bulbs. Potato onions differ from shallots in forming larger bulbs with fewer
bulbs per cluster, and having a flattened (onion-like) shape. However, intermediate forms exist.[4] In nepali onion is
called 'pyaj'.
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Species that may be confused with A. cepa

Scallions or salad onions may be grown from the Welsh onion (A. fistulosum) as well as from A. cepa. Young plants
of A. fistulosum and A. cepa look very similar, but may be distinguished by their leaves, which are circular in
cross-section in A. fistulosum rather than flattened on one side.[35]

Hybrids with A. cepa parentage

A number of hybrids are cultivated that have A. cepa parentage, such as the tree onion or Egyptian onion (A.
×proliferum), Wakegi onion (A. ×wakegi), and the triploid onion (A. ×cornutum).

Diploid hybrids

The tree onion or Egyptian onion produces bulblets in the flower head instead of flowers, and is now known to be a
hybrid of A. cepa × A. fistulosum. It has previously been treated as a variety of A. cepa, for example A. cepa var.
proliferum, A. cepa var. bulbiferum, and A. cepa var. viviparum.[36]

The Wakegi onion is also known to be a hybrid between A. cepa and A. fistulosum, with the A. cepa parent believed
to be from the Aggregatum Group of cultivars.[37] It has been grown for centuries in Japan and China for use as a
salad onion.[38]

Under the rules of botanical nomenclature, both the Egyptian onion and Wakegi onion should be combined into one
hybridogenic species, having the same parent species. Where this is followed, the Egyptian onion is named A.
×proliferum Eurasian Group and the Wakegi onion is named A. ×proliferum East Asian Group.[2]

Triploid onions

The triploid onion is a hybrid species with three sets of chromosomes, two sets from A. cepa and the third set from
an unknown parent.[37] Various clones of the triploid onion are grown locally in different regions, such as 'Ljutika' in
Croatia, and 'Pran', 'Poonch' and 'Srinagar' in the India-Kashmir region. 'Pran' is grown extensively in the Northern
Indian provinces of Jammu and Kashmir. There are very small genetic differences between 'Pran' and the Croatian
clone 'Ljutika', implying a monophyletic origin for this species.[39]

Some authors have used the name A. cepa var. viviparum (Metzg.) Alef. for the triploid onion, but this name has also
been applied to the Egyptian onion. The only name unambiguously connected with the triploid onion is A.
×cornutum.

Storage
Green onion and leeks are optimally stored refrigerated.[40] Cooking onions and sweet onions, on the other hand, can
be stored at room temperature, optimally in a single layer, in mesh bag in a dry, cool, dark, well ventilated
location.[40] In this environment, cooking onions have a shelf life of three to four weeks, and sweet onions one to
two weeks.[40] Cooking onions will absorb odours from apples and pears.[40] Also, they draw moisture from
vegetables they are stored with which may cause them to decay.[40] Sweet onions have a greater water and sugar
content than cooking onions. This makes them sweeter and milder tasting, but also reduces their shelf life.[40] Sweet
onions can also be stored refrigerated; they have a shelf life of approximately one month, optimally uncovered.[40]

Irrespective of type, any cut pieces of onion are optimally tightly wrapped, stored away from other produce, and used
within two to three days.[40]
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Production trends

Top Ten Onion Producers — 2009 (metric tons)

  China 21,046,969

  India 13,900,000

  United States 3,400,560

  Turkey 1,849,580

  Egypt 1,800,000

  Pakistan 1,704,100

  Russia 1,601,550

  Iran 1,512,150

  Brazil 1,511,850

  Netherlands 1,269,000

World Total 73,231,830

Source:
UN Food & Agriculture Organisation (FAO)[41]

The Onion Futures Act, passed in 1958, bans the trading of futures contracts on onions in the United States, after
farmers complained about alleged market manipulation by Sam Seigel and Vincent Kosuga at the Chicago
Mercantile Exchange. It provides economists with a unique case study in the effects of futures trading on agricultural
prices. It remains in effect as of 2011.
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Oolong

Oolong tea

Rolled oolong tea leaves

Traditional Chinese 烏龍茶
Simplified Chinese 乌龙茶
Cantonese Jyutping wu1 long2 caa4

Hanyu Pinyin wūlóng chá

Literal meaning black dragon tea

Transcriptions

Mandarin

- Hanyu Pinyin wūlóng chá

Min

- Hokkien POJ O·-liông tê

Cantonese (Yue)

- Jyutping wu1 long2 caa4

Oolong (simplified Chinese: 乌 龙; traditional Chinese: 烏龍; pinyin: wūlóng) is a traditional Chinese tea (Camellia
sinensis) produced through a unique process including withering under the strong sun and oxidation before curling
and twisting.[1] Most oolong teas, especially those of fine quality, involve unique tea plant cultivars that are
exclusively used for particular varieties.[2] The degree of fermentation can range from 8%[3] to 85%,[4] depending on
the variety and production style. This tea category is especially popular with tea connoisseurs of south China and
Chinese expatriates in Southeast Asia,[5] as is the tea preparation process that originated from this area: gongfu
tea-making, or the gongfu tea infusion approach.
In Chinese tea culture, semi-oxidised oolong teas are collectively grouped as qīngchá (Chinese: 青茶; literally
"blue-green tea").[6] The taste of oolong ranges hugely amongst various subvarieties.[2] It can be sweet and fruity
with honey aromas,[7] or woody and thick with roasted aromas,[8][9] or green and fresh with bouquet aromas,[10] all
depending on the horticulture and style of production.[1] Several subvarieties of oolong, including those produced in
the Wuyi Mountains of northern Fujian and in the central mountains of Taiwan, are among the most famous Chinese
teas.
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Different varieties of oolong are processed differently, but the leaves are formed into one of two distinct styles.
Some are rolled into long curly leaves, while others are 'wrap-curled' into small beads, each with a tail. The former
style is the more traditional of the two.

The name oolong tea came into the English language from the Chinese name (Chinese: 烏 龍 茶), meaning "black
dragon tea".

Possible origins
There are three widely accepted explanations of the origin of the Chinese name. According to the "tribute tea"
theory, oolong tea came directly from Dragon-Phoenix Tea Cake tribute tea. The term oolong tea replaced the old
term when loose tea came into fashion. Since it was dark, long and curly, it was called Black Dragon tea.
According to the "Wuyi" theory, oolong tea first existed in the Wuyi Mountain area. This is evidenced by Qing
dynasty poems such as Wuyi Tea Song (Wuyi Chage) and Tea Tale (Chashuo). It was said that oolong tea was
named after the part of Wuyi mountain where it was originally produced.
According to the "Anxi" theory, oolong tea had its origin in the Anxi oolong tea plant, which was discovered by a
man named Sulong, Wulong or Wuliang.
Another tale tells of a man named Wu Liang (later corrupted to Wu Long, or Oolong) who discovered oolong tea by
accident when he was distracted by a deer after a hard day's tea-picking, and by the time he remembered to return to
the tea it had already started to oxidize.[11]

Varieties of Oolong Tea

Wuyi rock (cliff) tea (武 夷 岩 茶 Wǔyí yán chá) from Fujian province

Wuyi Huang Guan Yin tea leaves

Wuyi Qi Lan Oolong tea leaves

The most famous and expensive oolong teas are made here, and the
production is still usually accredited as being organic. Much Shuǐ Xiān
is grown elsewhere in Fujian. Some of the better known cliff teas are:

Red Robe Dà Hóng Páo (大红袍)
in Chinese, a highly prized tea and a Sì Dà Míng Cōng
(四大名樅, literally: The Four Great Bushes). This tea is also
one of the two oolongs that make it to the list of Chinese famous
teas.

Gold Turtle Shuǐ Jīn Guī (水金亀)
in Chinese, a Si Da Ming Cong.

Iron Monk Arhat Tiě Luóhàn (鉄羅漢)
in Chinese, a Si Da Ming Cong tea

White Comb Bái Jī Guān (白鸡冠)
in Chinese, a Si Da Ming Cong tea. A light tea with light,
yellowish leaves.

Cassia Ròu Guì (肉桂)
in Chinese, a dark tea with a spicy aroma.

Narcissus Shuǐ Xiān (水仙)
in Chinese, a very dark tea, often grown elsewhere.
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Tiě Guān Yīn

Fújiàn province

Iron Goddess Guanyin Tiě Guānyīn or Ti Kuan Yin (鐵觀音)
in Chinese, this is a tea from Anxi in South Fujian. It is very
famous as a 'Chinese famous tea' and very popular.

Golden Cassia Huángjīn Guì (黄金桂）

or Golden Osmanthus is another tea from the Anxi area of Fujian
Province. It resembles Tiě Guānyīn with a very fragrant flavor.

Ti Kuan Yin, which in Chinese means “Iron Goddess.” There was once
a poor farmer who was devout and dedicated to maintaining the temple
of Kuan Yin, the goddess of mercy. One day, to reward him for his loyalty and commitment to her, she told him that
the key to his future was outside the temple. Outside he found a scrungy old bush, which he nursed to a flourishing
bloom of greenish leaves. These leaves, of course, are the same as those in my teapot cup.

Guangdong province

Single Bush Dān Cōng (单枞)
A family of stripe-style oolong teas from Guangdong Province. The doppelganger of teas, Dancong teas are
noted for their ability to naturally imitate the flavors and fragrances of various flowers and fruits, such as
orange blossom, orchid, grapefruit, almond, ginger flower, etc.

The name dan cong is often misinterpreted as meaning the tea is all picked from a single bush, grove, or clone. This
is not correct. Dan cong is a botanical term that refers to the morphology of the tea plant. Most tea bushes emerge
from the ground as a cluster of branches, however, the uncommon dan cong variety emerges as a single trunk that
branches off higher up the stem.

Taiwan
Tea cultivation only began in Taiwan in the mid-19th century. Since then, many of the teas which are grown in
Fujian province have also been grown in Taiwan.[12] Since the 1970s, the tea industry in Taiwan has expanded at a
rapid rate, in line with the rest of Taiwan's economy. Due to high domestic demand and a strong tea culture, most
Taiwanese tea is bought and consumed by the Taiwanese.
As the weather in Taiwan is highly variable, tea quality may differ from season to season. Although the island is not
particularly large, it is geographically varied, with high, steep mountains rising abruptly from low-lying coastal
plains. The different weather patterns, temperatures, altitudes and soil ultimately result in differences in appearance,
aroma and flavour of the tea grown in Taiwan. In some mountainous areas, teas have been cultivated at ever higher
elevations to produce a unique sweet taste that fetches a premium price.[12]

Dong Ding oolong, Dòngdǐng (凍頂)
The name means Frozen Summit or Ice Peak. Dong Ding is a mountain in Nantou County, Central Taiwan.
This is a tightly rolled tea with a light, distinctive fragrance.

Oriental Beauty, Dōngfāng Měirén chá (東方美人茶)
The name means Oriental Beauty. Also known as White Tip Oolong Bai Hao Oolong. This tea is tippy (the
leaves frequently have white or golden tips), with natural fruity aromas, a bright red appearance and a sweet
taste.

Alishan oolong, Ālǐshān chá (阿里山茶)
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Grown in the Alishan area of Chiayi County, this tea has large rolled leaves that have a purple-green
appearance when dry. It is grown at an elevation of 1,000 to 1,400 metres. There is only a short period during
the growing season when the sun is strong, which results in a sweeter and less astringent brew. It produces a
golden yellow tea which has a unique fruity aroma.[13]

Lishan oolong, Líshān (梨山)
Grown in the north-central region of Taiwan, this tea is very similar in appearance to Alishan teas, and is often
considered to be one of the best teas from Taiwan. It is grown at an elevation above 1,000 metres, with
Dayuling, Lishan, and Fusou being the best known regions and teas of Lishan.

Pouchong, (Bāozhǒng chá) (包種茶)
Also romanized as Bāozhǒng, the lightest and most floral oolong, with unrolled leaves of a light green to
brown color. Originally grown in Fujian it is now widely cultivated and produced in Pinglin Township near
Taipei, Taiwan.

Other oolong teas
• Darjeeling oolong: Darjeeling tea made according to Chinese methods.
•• Vietnam tea (oolong: Vietnamese oolong
•• Thai oolong
• Indonesian Oolong Tea: made in Lebak-Banten, Indonesia
• African oolong: made in Malawi and in Kenya
•• Nepali oolong

Brewing

A small tea pot brewing charcoal fire oolong

Generally, 3 grams of tea per 200 ml of water, or about two teaspoons
of oolong tea per cup, should be used. Oolong teas should be prepared
with 200 to 205 °F (93 to 96 °C) water (not boiling) and steeped 3–10
minutes.[14] High quality oolong can be brewed several times from the
same leaves and, unlike other teas, it improves with rebrewing: it is
common to brew the same leaves three to five times, the third or fourth
steeping usually being considered the best.[15]

A widely-used ceremonial method of brewing oolongs in Taiwan and
China is called gongfucha. This method uses a small brewing vessel,
such as a gaiwan or Yixing clay teapot, with more tea than usual for
the amount of water used. Multiple short steeps of 20 seconds to 1 minute are performed; the tea is often served in
one- to two-ounce tasting cups.
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Caffeine
Though the caffeine content in a given brew of tea may vary based on the brewing method, variety of tea, and
number of extractions, Oolong tea in general contains caffeine, albeit less than either black tea or green tea.[16][17]
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Oregano

Oregano

Flowering Oregano

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Lamiales
Family: Lamiaceae
Genus: Origanum

Species: O. vulgare

Binomial name

Origanum vulgare
L.

Oregano (UK   /ɒrɪˈɡɑːnoʊ/ or US /əˈrɛɡənoʊ/), scientifically named Origanum vulgare by Carolus Linnaeus, is a
common species of Origanum, a genus of the mint family (Lamiaceae). It is native to warm-temperate western and
southwestern Eurasia and the Mediterranean region.
Oregano is a perennial herb, growing from 20–80 cm tall, with opposite leaves 1–4 cm long. Oregano will grow in a
pH range between 6.0 (mildly acid) and 9.0 (strongly alkaline) with a preferred range between 6.0 and 8.0. The
flowers are purple, 3–4 mm long, produced in erect spikes. It is sometimes called wild marjoram, and its close
relative O. majorana is then known as sweet marjoram.

Description
Oregano is a perennial growing to 20 inches, with pink flowers and spade-shaped, olive-green leaves. It prefers a
hot, relatively dry climate, but will do well in other environments. To cultivate, it should be planted in early spring,
in fairly dry soil, with full sun. The plants should be spaced 12 inches apart.

Plant Biology
Closely related to the herb marjoram, oregano is also known as wild marjoram. Oregano is a perennial,[1][2] although
it is grown as an annual in colder climates, as it often does not survive the winter months.[3][4]
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Biochemistry
The main chemical constituents include carvacrol, thymol, limonene, pinene, ocimene, and caryophyllene. The
leaves and flowering stems are strongly antiseptic, antispasmodic, carminative, cholagogue, diaphoretic,
emmenagogue, expectorant, stimulant, stomachic and mildly tonic.

Taxonomy
Many subspecies and strains of oregano have been developed by humans over centuries for their unique flavors or
other characteristics. Tastes range from spicy or astringent to more complicated and sweet. Simple oregano sold in
garden stores as Origanum vulgare may have a bland taste and larger, less dense leaves, and is not considered the
best for culinary uses, with a taste less remarkable and pungent. It can pollinate other more sophisticated strains, but
the offspring are rarely better in quality.
The related species, Origanum onites (Greece, Turkey) and O. heracleoticum (Italy, Balkan peninsula, West Asia),
have similar flavors. A closely related plant is marjoram from Turkey, which, however, differs significantly in taste,
because phenolic compounds are missing from its essential oil. Some varieties show a flavor intermediate between
oregano and marjoram.

Syrian oregano (Origanum vulgare syriacum)

Notable subspecies are:
• Origanum vulgare gracile (= O. tyttanthum) is originally from

Kyrgyzstan, and has glossy green leaves and pink flowers. It grows
well in pots or containers, and is more often grown for added
ornamental value than other oregano. The flavor is pungent and
spicy.[5]

• Origanum vulgare hirtum (Italian oregano, Greek oregano) is a
common source of cultivars with a different aroma[5] from those of
O. v. gracile. Growth is vigorous and very hardy, with darker green, slightly hairy foliage. Generally, it is
considered the best all-purpose culinary subspecies.

• Origanum vulgare onites (Cretan oregano, Turkish oregano, rigani, pot marjoram) is a tender perennial growing
to 18 inches tall, with pale green to gray-green woolly rounded foliage. It has a strong, intensely spicy flavor.

• Origanum vulgare syriacum (= O. maru, Syrian oregano, Lebanese oregano, za'atar) has larger leaves that vary
in colors ranging from pale green to grayish. Their taste is pungent and similar to Greek oregano.

Example cultivars are:
• Aureum – Golden foliage (greener if grown in shade), mild taste
• Greek Kaliteri – O. v. hirtum strains/landraces, small, hardy, dark, compact, thick, silvery-haired leaves, usually

with purple undersides, excellent reputation for flavor and pungency, as well as medicinal uses, strong, archetypal
oregano flavor (Greek kaliteri: the best).

• Hot & Spicy – O. v. hirtum strain
• Nana – dwarf cultivar
Cultivars traded as Italian, Sicilian, etc. are usually hardy sweet marjoram (O. ×majoricum), a hybrid between the
southern Adriatic O. v. hirtum and sweet majoram (O. majorana). They have a reputation for sweet and spicy tones,
with little bitterness, and are prized for their flavor and compatibility with various recipes and sauces.
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Uses

Culinary

Dried oregano for culinary use

Oregano growing in a field

Oregano is an important culinary herb, used for the flavor of its leaves,
which can be more flavourful when dried than fresh.[6] It has an
aromatic, warm and slightly bitter taste, which can vary in intensity.
Good quality oregano may be strong enough almost to numb the
tongue, but the cultivars adapted to colder climates often have a lesser
flavor. Factors such as climate, seasons and soil composition may
affect the aromatic oils present, and this effect may be greater than the
differences between the various species of plants.

Oregano's most prominent modern use is as the staple herb of
Italian-American cuisine. Its popularity in the US began when soldiers
returning from World War II brought back with them a taste for the
“pizza herb”,[7] which had probably been eaten in southern Italy for
centuries. There, it is most frequently used with roasted, fried or grilled
vegetables, meat and fish. Unlike most Italian herbs, oregano combines
well with spicy foods, which are popular in southern Italy. It is less
commonly used in the north of the country, as marjoram generally is
preferred.

The herb is also widely used in Turkish, Palestinian, Lebanese,
Egyptian, Syrian, Greek, Portuguese, Spanish, Philippine and Latin
American cuisines.

In Turkish cuisine, oregano is mostly used for flavoring meat, especially for mutton and lamb. In barbecue and kebab
restaurants, it can be usually found on table, together with paprika, salt and pepper.

The leaves are most often used in Greece to add flavor to Greek salad, and is usually added to the lemon-olive oil
sauce that accompanies many fish or meat barbecues and some casseroles.
Oregano is also used by chefs in the southern Philippines to eliminate the odor of carabao or beef when boiling it,
while simultaneously imparting flavor.

Oregano growing in a pot

Medicinal

Hippocrates used oregano as an antiseptic, as well as a cure for
stomach and respiratory ailments. A Cretan oregano (O. dictamnus) is
still used today in Greece as a palliative for sore throat.[7]

Oregano is high in antioxidant activity, due to a high content of
phenolic acids and flavonoids.[8][9] It also has shown antimicrobial
activity against strains of the food-borne pathogen Listeria
monocytogenes.[8]

In 2005, the US Federal Trade Commission brought legal action
against a firm that had claimed oil of oregano treated colds and flus, and that oil of oregano taken orally treated and
relieved bacterial and viral infections and their symptoms,[10] saying the representations were false or were not
substantiated at the time the representations were made, and that they were therefore a deceptive practice and false
advertisements.[11] The final stipulation on the matter said no representation as to any health benefit could be made
without "…competent and reliable scientific evidence…".[12]
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Other plants called "oregano"

Plectranthus amboinicus

• Cuban oregano (Plectranthus amboinicus, formerly Coleus
aromaticus), also of the mint family (Lamiaceae). Sometimes also
called "Mexican mint or Mexican thyme", it has large and
somewhat succulent leaves.

• Mexican oregano (Lippia graveolens) is not of the mint, but of the
closely related vervain family (Verbenaceae), including, e.g., the
lemon verbena (Aloysia citrodora). It is a highly studied herb that is
said to be of some medical use and is common in curandera (female
shamanic practices) in Mexico and the Southwestern United States.
The flavor of Mexican oregano is somewhat more like savory,
instead of the piney hint of rosemary flavor in oregano. It is becoming more commonly sold outside of Mexico,
especially in the United States. It is sometimes used as a substitute for epazote leaves; this substitution would not
work the other way round.

• Poliomintha longiflora is also occasionally called orégano in Latin America.

Etymology
Oregano is the anglicised form of the Italian word origano, or possibly of the medieval Latin organum; this latter is
used in at least one Old English work. Both were drawn from the Classical Latin term origanum, which probably
referred specifically to sweet marjoram, and was itself a derivation from the Greek (origanon), which simply referred
to "an acrid herb".[13][14] The etymology of the Greek term is often given as oros "mountain" + the verb ganousthai
"delight in", but the Oxford English Dictionary notes it is quite likely a loanword from an unknown North African
language.[15]
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CHOICE, INC., STEPHAN KARIAN, and MICHAEL TEPLITSKY, M.D., a/k/a MICHAEL TEPLISKY, M.D., Defendants; United States
District Court, Northern District of Florida, Civil Action No. 3:05-CV-00170-RV-MD. United States Federal Trade Commission. 2005-05-20.
p. 10. . Retrieved 2010-11-02.

[13] ὀρίγανον (http:/ / www. perseus. tufts. edu/ hopper/ text?doc=Perseus:text:1999. 04. 0057:entry=o)ri/ ganon), Henry George Liddell, Robert
Scott, A Greek-English Lexicon, on Perseus

[14] origanum (http:/ / oxforddictionaries. com/ definition/ origanum#DWS-m-en_gb-msdict-00002â��049603), on Oxford Dictionaries
[15] Oxford English Dictionary Online. Draft revision for "oregano", June 2008; draft revision for "origanum", March 2009; draft revision for
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External links
• How to Grow Oregano (http:/ / growingherbs. org. uk/ herbs/ how_to_grow_oregano. htm) Information about

planting, propagating and growing oregano.
• Flora Europaea: Origanum vulgare (http:/ / rbg-web2. rbge. org. uk/ cgi-bin/ nph-readbtree. pl/

feout?FAMILY_XREF=& GENUS_XREF=Origanum+ & SPECIES_XREF=vulgare&
TAXON_NAME_XREF=& RANK=)

• Germplasm Resources Information Network: Origanum vulgare (http:/ / www. ars-grin. gov/ cgi-bin/ npgs/ html/
taxon. pl?25913)

• Gernot Katzer's Spice Pages: Oregano (Origanum vulgare L.) (http:/ / www. uni-graz. at/ ~katzer/ engl/ Orig_vul.
html)

• Inhibition of enteric parasites by emulsified oil of oregano (http:/ / www3. interscience. wiley. com/ journal/
72501130/ abstract)

• Oregano Herb Profile: vulgare (http:/ / www. mountainroseherbs. com/ learn/ oregano. html)
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Oyster sauce

Oyster sauce

Traditional Chinese 蠔油
Simplified Chinese 蚝油
Literal meaning oyster oil/liquid

Transcriptions

Mandarin

- Hanyu Pinyin háo yóu

Cantonese (Yue)

- Jyutping hou4 jau4

Alternative Chinese name

Traditional Chinese 蚵 油

Transcriptions

Min

- Hokkien POJ ô-iû

Oyster sauce describes a number of sauces made by cooking oysters. The most common in modern use is a viscous
dark brown condiment made from sugar, salt and water thickened with cornstarch, flavoured with a little oyster
essence or extract[1][2][3] and some versions may be darkened with caramel, though high quality oyster sauce is
naturally dark.[4] It is commonly used in Cantonese, Thai, Vietnamese and Khmer cuisine.

Development
The development of oyster sauce is often credited to Lee Kam Sheung, from Nam Shui Village, Guangdong.[5] Lee
made his living running a small eatery that sold cooked oysters. One day, he was cooking oysters as usual, but lost
track of time until he smelt a strong aroma. Lifting the lid of the pot, he noticed that the normally clear oyster soup
had turned into a thick, brownish sauce. He started to sell this new invention which turned out to be very popular. So
in 1888, he formed Lee Kum Kee Oyster Sauce House to mass produce oyster sauce.[5]

Culinary use
Further information: [[ Thai cuisine, Hmong cuisine, Cambodian cuisine, Cantonese cuisine, Cuisine of Hong Kong,
and American Chinese cuisine ]]
Oyster sauce adds a savory flavour to many dishes, making it an ideal choice for flavouring meat and vegetables.
The sauce is a staple for much Chinese family-style cooking. It is commonly used in noodle stir-fries, such as chow
mein. It is also found in popular Chinese-American dishes such as beef with stir-fried vegetables. Oyster sauce can
also be used as a topping for some dishes.
Dishes that may use oyster sauce include Kai-lan, Buddha's delight, Hainanese chicken rice, Cashew chicken, Lo
mein, Cha siu baau, Yum cha, Har gow, Kai yat sai, Wonton noodles, and Daikon cake.
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Varieties
"True" oyster sauce of good quality should be made by condensing oyster extracts, the white broth produced by
boiling oysters in water. This opaque broth, similar to the colour of clam juice found in supermarkets, is then
reduced until a desired viscosity has been reached and the liquid has caramelized to a brown colour.[5] No other
additives, not even salt, should be added to the sauce, since the oysters should provide all the savory flavour.
However, this method is prohibitively expensive.
Many modern oyster sauces are thickened with cornstarch, flavoured with oyster essence or extract[2][6] and
darkened with caramel.[4]

Vegetarian oyster sauce
Vegetarian oyster sauce prepared from mushrooms, often oyster mushrooms or shiitake mushrooms, is also popular
and generally lower in price. It may contain more taste enhancers if less mushroom extract is used to reduce costs.

Non-MSG oyster sauce
Most of the oyster sauces available on the market contain added monosodium glutamate (MSG). In recent years
MSG-free varieties can also be found.[7] The taste of MSG and non-MSG variants is similar as oyster sauce naturally
contains large amounts of glutamate.

European oyster sauce
In 19th century French and English cooking, "oyster sauce" referred to a variant of sauce blanche flavoured with
oysters, using a base of milk and melted butter rather than purely reducing the oysters by cooking.[8][9] The white
sauce version was moistened with cream whereas in, brown oyster sauce, the cream was replaced with gravy.[10]

Common recipes using the sauce included "Steak and oyster sauce", documented as early as 1806,[11][12][13][14] and
"Cod and oyster sauce".[15] This sauce was still being eaten in Australia in the 1970s.

Health
In 2001 the United Kingdom Food Standards Agency found in tests of various oyster sauces and soy sauces that
some 22% of samples contained a chemical called 3-MCPD (3-monochloropropane-1,2-diol) at levels considerably
higher than those deemed safe by the European Union. About two-thirds of these samples also contained a second
chemical called 1,3-DCP (1,3-dichloropropane-2-ol) which experts advise should not be present at any levels in
food. Both chemicals have the potential to cause cancer and the Agency recommended that the affected products be
withdrawn from shelves and avoided.[16][17]

The joint Australia New Zealand Food Authority (ANZFA) said it had taken emergency action to amend its food
standards code to set a limit for 3-MCPD in soy sauce of 0.02 milligrams per kilogram, in line with European
Commission standards which come into force in the EU in April 2002.
Britain's Food Standards Agency (FSA) singled out brands and products imported from Thailand, China, Hong Kong
and Taiwan. Brands named in the British warning include Golden Mountain, King Imperial, Pearl River Bridge,
Jammy Chai, Lee Kum Kee, Golden Mark, Kimlan, Golden Swan, Sinsin, Tung Chun and Wanjasham soy sauce.
In July 2001, the FSA issued another statement clearing Lee Kum Kee's name after the company produced
laboratory certificates from accredited, reputable laboratories. These certificates show that Lee Kum Kee products
now comply with the proposed EU limit for 3-MCPD. [18]
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Paprika

The various shapes and colors of the capsicum
fruit used to prepare paprika.

A small bowl of Spanish pimentón

Packaged ground and whole dried paprika for sale
at a Belgrade marketplace.

Paprika is a spice made from the grinding of dried bell peppers or
chili peppers (fruits of Capsicum annuum). In many European
languages, the word paprika refers to the Capsicum fruit itself. The
seasoning is used in many cuisines to add color and flavor to dishes.
Paprika can range from mild to hot. Flavors also vary from country to
country.

Etymology

In modern times, the word paprika is derived from the Hungarian
paprika or the Serbian word paprika [паприка];[1] meaning pepper
(Capsicum). The Hungarian paprika is a diminutive form of the
Bosnian/Croatian/Serbian/Montenegrin papar, derived from the Latin
piper or Modern Greek piperi. It came into currency in the 19th
century.[2] Many European languages use a similar word whilst
examples from other languages include the Hebrew paprika [פפריקה]
and the Japanese papurika [パ プ リ カ].[1]

Usage

Paprika is produced in a number of places including Hungary, Serbia,
Spain and California.[3] It is used as an ingredient in a broad variety of
dishes throughout the world. Paprika is principally used to season and
color rices, stews, and soups, such as goulash, and in the preparation of
sausages as an ingredient that is mixed with meats and other spices. In
the United States, paprika is frequently sprinkled on foods as a garnish,
but the flavor is more effectively produced by heating it gently in oil.[4]

Spanish Paprika (Pimentón) is available in three versions, mild
(Pimentón Dulce), moderately spicy (Pimentón Agridulce), and very
spicy (Pimentón Picante.) Some Spanish paprika, including Pimentón
de la Vera has a distinct smokey flavor and aroma as it is dried by
smoking, typically using oak wood.[5]

Hungary is a major source of paprika and is thus more commonly used.
It is available in grades ranging as follows:

•• Special quality (Különleges) the mildest, very sweet with a deep
bright red color.

• Delicate (csípősmentes csemege) – color from light to dark red, a mild paprika with a rich flavor.
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Hungarian Paprika Vendor, - Budapest Great
Market Hall

• Exquisite Delicate (Csemegepaprika) – similar to Delicate, but
more pungent.

•• Pungent Exquisite Delicate (Csípős Csemege, Pikáns) - an even
more pungent version of Delicate.

• Rose (Rózsa) – pale red in color with strong aroma and mild
pungency.

• Noble Sweet (Édesnemes) – the most commonly exported paprika;
bright red and slightly pungent.

• Half-Sweet (Félédes) – A blend of mild and pungent paprikas;
medium pungency.

• Strong (Erős) – light brown in color, the hottest paprika.[6]

The Netherlands is a major production and distribution source of
paprika as well, especially grown in greenhouses.

In Moroccan cuisine, paprika (tahmira) is usually found slightly
moistened by the addition of a small amount of olive oil blended into it.
Paprika can also be used with henna to bring a reddish tint to hair when coloring it. Paprika powder can be added to
henna powder when prepared at home.

Nutrition
Capsicum peppers used for paprika are unusually rich in vitamin C, a fact discovered in 1932 by Hungary's 1937
Nobel prize-winner Albert Szent-Györgyi.[7] Much of the vitamin C content is retained in paprika, which contains
more vitamin C by weight than does lemon juice.[8]

Paprika is also high in other antioxidants.[9] Prevalence of nutrients, however, must be balanced against quantities
ingested, which are generally negligible for spices.
The color of paprika is primarily due to the xanthophyll carotenoid zeaxanthin.
According to the USDA, 1tbsp (6.8g) of paprika has the following nutritional content:[10]

•• Calories :19
•• Fat : 0.88g
•• Carbohydrates : 3.67g
•• Fiber: 2.4g
•• Protein: 0.96g
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Parsley

Garden Parsley

Parsley leaves, Neapolitanum Group

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Apiales
Family: Apiaceae
Genus: Petroselinum

Species: P. crispum

Binomial name

Petroselinum crispum
(Mill.) Fuss
Synonyms

Apium crispum Mill.
Apium petroselinum L.

Parsley (Petroselinum hortense) is a species of Petroselinum in the family Apiaceae, native to the central
Mediterranean region (southern Italy, Algeria and Tunisia), naturalized elsewhere in Europe, and widely cultivated
as an herb, a spice and a vegetable.[1][2]
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Description

Parsley leaves

Garden parsley is a bright green hairless biennial herbaceous plant in
temperate climates, an annual herb in sub-tropical and tropical areas.

Where it grows as a biennial; in the first year, it forms a rosette of
tripinnate leaves 10–25 cm long with numerous 1–3 cm leaflets, and a
taproot used as a food store over the winter. In the second year it grows
a flowering stem to 75 cm tall with sparser leaves and flat-topped
3–10 cm diameter umbels with numerous 2 mm diameter yellow to
yellowish-green flowers. The seeds are ovoid, 2–3mm long, with
prominent style remnants at the apex. One of the compounds of the

essential oil is apiol. The plant normally dies after seed maturation.[2][3][4]

Cultivation

Parsley (raw)

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  151 kJ (unknown operator: u'strong' kcal)

Carbohydrates 6.3 g

- Sugars 0.9 g

- Dietary fibre 3.3 g

Fat 0.8 g

Protein 3.0 g

Thiamine (vit. B1) 0.1 mg (9%)

Riboflavin (vit. B2) 0.2 mg (17%)

Niacin (vit. B3) 1.3 mg (9%)

Pantothenic acid (B5) 0.4 mg (8%)

Vitamin B6 0.1 mg (8%)

Folate (vit. B9) 152 μg (38%)

Vitamin C 133.0 mg (160%)

Vitamin K 1640.0 μg (1562%)

Calcium 138.0 mg (14%)

Iron 6.2 mg (48%)

Magnesium 50.0 mg (14%)

Phosphorus 58.0 mg (8%)

Potassium 554 mg (12%)

Zinc 1.1 mg (12%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]
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Parsley grows best in moist, well drained soil, with full sun. It grows best between 22–30 °C, and is usually grown
from seed.[4] Germination is slow, taking four to six weeks,[4] and often difficult because of furanocoumarins in its
seed coat.[5] Plants grown for the leaf crop are typically spaced 10 cm apart, while those grown as a root crop are
typically spaced 20 cm apart to allow for the root development.[4]

Parsley attracts some wildlife. Some swallowtail butterflies use parsley as a host plant for their larvae; their
caterpillars are black and green striped with yellow dots, and will feed on parsley for two weeks before turning into
butterflies. Bees and other nectar-feeding insects visit the flowers. Birds such as the goldfinch feed on the seeds.

Cultivars

Parsley plant, Crispum Group

In cultivation, Parsley is subdivided into several cultivar groups[6]

depending on the form of the plant, which is related to its end use.
These are often treated as botanical varieties,[7] but are cultivated
selections, not of natural botanical origin.[3]

Leaf parsley

The two main groups of parsley used as herbs are curly leaf (i,e) (P.
crispum Crispum Group; syn. P. crispum var. crispum) and Italian, or
flat leaf (P. crispum Neapolitanum Group; syn. P. crispum var.
neapolitanum); of these, the Neapolitanum Group more closely
resembles the natural wild species. Flat-leaved parsley is preferred by
some as it easier to cultivate, being more tolerant of both rain and
sunshine,[8] and has a stronger flavor[4] (though this is disputed[8]),

while curly leaf parsley is preferred by others because of its more decorative appearance in garnishing.[8][9] The
produce code for parsley is 4899.[10] A third type, sometimes grown in southern Italy, has thick, celery-like leaf
stems.[8]

Root parsley

Root parsley

Another type of parsley is grown as a root vegetable, the Hamburg
root parsley (P. crispum Radicosum Group, syn. P. crispum var.
tuberosum). This type of parsley produces much thicker roots than
types cultivated for their leaves. Although seldom used in Britain and
the United States, root parsley is very common in central and eastern
European cuisine, where it is used in soups and stews.[8]

Even though root parsley looks similar to the parsnip, it tastes quite
different. Parsnips are among the closest relatives of parsley in the
family Apiaceae, but the similarity of the names is a coincidence,

parsnip meaning "forked turnip"; it is not closely related to real turnips.

Companion plant
Parsley is widely used as a companion plant in gardens. Like many other members of the carrot family (umbellifers),
it attracts predatory insects, including wasps and predatory flies to gardens, which then tend to protect plants nearby.
For example, they are especially useful for protecting tomato plants as the wasps that kill tomato hornworms also eat
nectar from parsley. It offers protection even in its first year as the strong scent of the parsley leaves appear to
mingle with the tomato scent and confuses the tomato moth.

http://en.wikipedia.org/w/index.php?title=Furanocoumarin
http://en.wikipedia.org/w/index.php?title=Seed_coat
http://en.wikipedia.org/w/index.php?title=Swallowtail_butterfly
http://en.wikipedia.org/w/index.php?title=European_Goldfinch
http://en.wikipedia.org/w/index.php?title=File%3AParsley_Curled.jpg
http://en.wikipedia.org/w/index.php?title=Cultivar_group
http://en.wikipedia.org/w/index.php?title=Variety_%28botany%29
http://en.wikipedia.org/w/index.php?title=Garnish_%28food%29
http://en.wikipedia.org/w/index.php?title=Price_Look-Up_code
http://en.wikipedia.org/w/index.php?title=File%3AWurzelpetersilie_Wurzel.jpg
http://en.wikipedia.org/w/index.php?title=Root_vegetable
http://en.wikipedia.org/w/index.php?title=Root
http://en.wikipedia.org/w/index.php?title=Great_Britain
http://en.wikipedia.org/w/index.php?title=United_States
http://en.wikipedia.org/w/index.php?title=Central_Europe
http://en.wikipedia.org/w/index.php?title=Eastern_European_cuisine
http://en.wikipedia.org/w/index.php?title=Eastern_European_cuisine
http://en.wikipedia.org/w/index.php?title=Parsnip
http://en.wikipedia.org/w/index.php?title=Companion_plant
http://en.wikipedia.org/w/index.php?title=Umbellifer
http://en.wikipedia.org/w/index.php?title=Parasitic_wasp
http://en.wikipedia.org/w/index.php?title=Flies
http://en.wikipedia.org/w/index.php?title=Tomato
http://en.wikipedia.org/w/index.php?title=Tomato_hornworm


Parsley 824

Culinary use

Parsley salad

Freeze-dried parsley

Parsley is widely used in Middle Eastern, European,
and American cooking. Curly leaf parsley is often used
as a garnish. In central and eastern Europe and in
western Asia, many dishes are served with fresh green
chopped parsley sprinkled on top. Green parsley is
often used as a garnish on potato dishes (boiled or
mashed potatoes), on rice dishes (risotto or pilaf), on
fish, fried chicken, lamb or goose, steaks, meat or
vegetable stews (like beef bourguignon, goulash or
chicken paprikash).[11]

In southern and central Europe, parsley is part of
bouquet garni, a bundle of fresh herbs used as an
ingredient in stocks, soups, and sauces. Freshly
chopped green parsley is used as a topping for soups
like chicken soup, green salads or salads like Salade
Olivier, on open sandwiches with cold cuts or pâtés.
Parsley is a key ingredient in several Middle Eastern
salads such as tabbouleh. Persillade is a mixture of
chopped garlic and chopped parsley used in French
cuisine. Gremolata is a traditional accompaniment to
the Italian veal stew, ossobuco alla milanese, a mixture
of parsley, garlic, and lemon zest.

Root parsley is very common in central and eastern
European cuisines, where it is used as a soup vegetable
in many soups and in meat or vegetable stews and
casseroles.

Biological activity

• Apigenin, a chemical found in great quantities in parsley, has been found to have potent anti-cancer activity. It
works by inhibiting the formation of new blood vessels that feed a tumor.[12]

• Parsley seed extract appears to increase diuresis by inhibiting the Na+/K+-ATPase pump in the kidney, thereby
enhancing sodium and water excretion while increasing potassium re absorption.[13]

• It is commonly believed that when chewed, parsley can freshen bad breath, especially from eating garlic.
However, some people regard this as a myth; it is no more effective than chewing any other substance (such as
chewing gum).[14]

• Parsley is a source of phytochemicals such as carotenoids, which are known to exert various biological effects.[15]

• The methanolic extract of parsley is antimicrobial.[16]

• Parsley seed extract can reduce blood pressure (hypotensive), possibly due to its diuretic effects.[17]
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Health risks
Parsley should not be consumed in excess by pregnant women. It is safe in normal food quantities, but large amounts
can have uterotonic effects.[18]

Etymology
The word parsley is a merger of the Old English petersilie (which is identical to the contemporary German word for
parsley: Petersilie) and the Old French peresil, both derived from Middle Latin petrosilium, from Latin
petroselinum,[19] the latinisation of the Greek πετροσέλινον (petroselinon), "rock-parsley",[20] from πέτρα (petra),
"rock, stone",[21] + σέλινον (selinon), "parsley".[22][23] The earliest attested form of the word selinon is the
Mycenaean Greek se-ri-no, written in Linear B syllabic script.[24]

According to the Oxford English Dictionary, the first known use of the form parsley (as opposed to the older
Petrosili form) was in William Langland's 1376 work Piers Plowman, where he refers to persely.
The species authorship is commonly cited as Petroselinum crispum (Mill.) Nyman ex A.W. Hill,[2][3] a combination
published in 1925, but the same name was used earlier (1866) by Fuss, making (Mill.) Fuss the correct author
citation.[7]

Gallery

Flat-leaved Parsley Flat-leaved Parsley flower Flat-leaved Parsley white
flower

Immature seeds
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Peanut

Peanut

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Fabales
Family: Fabaceae
Subfamily: Faboideae
Tribe: Aeschynomeneae
Genus: Arachis
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Species: A. hypogaea

Binomial name

Arachis hypogaea
L.

The peanut, or groundnut (Arachis hypogaea), is a species in the legume or "bean" family (Fabaceae). The peanut
was probably first cultivated in the valleys of Peru.[1] It is an annual herbaceous plant growing 30 to 50 cm
(unknown operator: u'strong' to unknown operator: u'strong' ft) tall. The leaves are opposite, pinnate with four
leaflets (two opposite pairs; no terminal leaflet), each leaflet 1 to 7 cm (⅜ to 2¾ in) long and 1 to 3 cm (⅜ to 1 inch)
broad. The flowers are a typical peaflower in shape, 2 to 4 cm (unknown operator: u'strong' to unknown
operator: u'strong' in) (¾ to 1½ in) across, yellow with reddish veining. Hypogaea means "under the earth", after
pollination, the flower stalk elongates causing it to bend until the ovary touches the ground. Continued stalk growth
then pushes the ovary underground where the mature fruit develops into a legume pod, the peanut – a classical
example of geocarpy. Pods are 3 to 7 cm (unknown operator: u'strong' to unknown operator: u'strong' in) long,
containing 1 to 4 seeds.[2]

Peanuts are known by many other local names such as earthnuts, ground nuts, goober peas, monkey nuts, pygmy
nuts and pig nuts.[3][4][5] Despite its name and appearance, the peanut is not a nut, but rather a legume.

History
The domesticated peanut is an amphidiploid or allotetraploid, meaning that it has two sets of chromosomes from two
different species, thought to be A. duranensis and A. ipaensis. These likely combined in the wild to form the
tetraploid species A. monticola, which gave rise to the domesticated peanut.[6] This domestication might have taken
place in Paraguay or Bolivia, where the wildest strains grow today. Many pre-Columbian cultures, such as the
Moche, depicted peanuts in their art.[7]

Archeologists have dated the oldest specimens to about 7,600 years, found in Peru.[8] Cultivation spread as far as
Mesoamerica where the Spanish conquistadors found the tlalcacahuatl (Nahuatl = 'peanut,' whence Mexican
Spanish, cacahuate and French, cacahuète) being offered for sale in the marketplace of Tenochtitlan (Mexico City).
The plant was later spread worldwide by European traders.

Cultivation
The orange-veined, yellow-petaled, pea-like flower of the Arachis hypogaea is borne in axillary clusters above
ground. Following self-pollination, the flowers fade and wither. The stalk at the base of the ovary, called the pedicel,
elongates rapidly, and turns downward to bury the fruits several inches in the ground, where they complete their
development. The entire plant, including most of the roots, is removed from the soil during harvesting.[9] The fruits
have wrinkled shells that are constricted between pairs of the one to four (usually two) seeds per pod.
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Peanut pollinated fruit stalks. In the center one grows
towards the earth, to its right an older stalk is already

buried.

Peanuts grow best in light, sandy loam soil. They require five
months of warm weather, and an annual rainfall of 500 to 1000
mm (unknown operator: u'strong' to unknown operator:
u'strong' in) or the equivalent in irrigation water.[10]

The pods ripen 120 to 150 days after the seeds are planted. If the
crop is harvested too early, the pods will be unripe. If they are
harvested late, the pods will snap off at the stalk, and will remain
in the soil.[9] They need an acidic soil to grow preferably with
5.9-7 pH.

Peanuts are particularly susceptible to contamination during
growth and storage. Poor storage of peanuts can lead to an
infection by the mold fungus Aspergillus flavus, releasing the toxic
and highly carcinogenic substance aflatoxin. The

aflatoxin-producing molds exist throughout the peanut growing areas and may produce aflatoxin in peanuts when
conditions are favorable to fungal growth.

Harvesting occurs in two stages. In mechanized systems, a machine is used to cut off the main root of the peanut
plant by cutting through the soil just below the level of the peanut pods. The machine lifts the "bush" from the
ground and shakes it, then inverts the bush, leaving the plant upside down on the ground to keep the peanuts out of
the soil. This allows the peanuts to dry slowly to a bit less than a third of their original moisture level over a period
of three to four days. Traditionally, peanuts are pulled and inverted by hand.
After the peanuts have dried sufficiently, they are threshed, removing the peanut pods from the rest of the bush.[9]

Cultivation in China

Recently harvested peanut plants stacked by a
village house near Wuhan

The peanut was introduced to China by Portuguese traders in the 17th
century and another variety by American missionaries in the 19th
century.

They became popular and are featured in many Chinese dishes, often
being boiled. During the 1980s, peanut production began to increase so
greatly that as of 2006, China was the world's largest peanut producer.
A major factor in this increase was the household-responsibility
system, which moved financial control from the government to the
farmers.[11][12]

Cultivation in the United States

In fall 2011, American peanut farmers experienced one of the worst peanut harvests in decades, increasing peanut
butter prices across the country.[13]
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Production
China leads in production of peanuts, having a share of about 41.5% of overall world production, followed by India
(18.2%) and the United States of America (6.8%).

Groundnut output in 2005,

Country Production (Million Metric Tons)

  People's Republic of China 14.30

  India 6.25

  United States 2.34

  Nigeria 1.55

  Indonesia 1.25

  Myanmar 1.00

  Sudan 0.85

  Senegal 0.71

  Argentina 0.58

  Vietnam 0.50

World 34.43

Source: USDA Foreign Agricultural Service: Table 13 Peanut Area, Yield, and Production [14]

|+ Top ten producers of peanuts in 2008/2009

Cultivars
Thousands of peanut cultivars are grown, with four major cultivar groups being the most popular: Spanish, Runner,
Virginia, and Valencia. There are also Tennessee red and white groups. Certain cultivar groups are preferred for
particular uses because of differences in flavor, oil content, size, shape, and disease resistance. For many uses the
different cultivars are interchangeable. Most peanuts marketed in the shell are of the Virginia type, along with some
Valencias selected for large size and the attractive appearance of the shell. Spanish peanuts are used mostly for
peanut candy, salted nuts, and peanut butter. Most Runners are used to make peanut butter.
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Peanut leaves and freshly dug pods

The various types are distinguished by branching habit and branch
length. There are numerous varieties of each type of peanut. There are
two main growth forms, bunch and runner. Bunch types grow upright,
while runner types grow near the ground.
Each year new cultivars of peanuts are bred and introduced.
Introducing a new cultivar may mean change in the planting rate,
adjusting the planter, harvester, dryer, cleaner, sheller, and method of
marketing.

Spanish group

The small Spanish types are grown in South Africa, and in the southwestern and southeastern U.S. Prior to 1940,
90% of the peanuts grown in Georgia, USA were Spanish types, but the trend since then has been larger-seeded,
higher-yielding, more disease-resistant cultivars. Spanish peanuts have a higher oil content than other types of
peanuts and in the U.S. are now primarily grown in New Mexico, Oklahoma, and Texas.

Cultivars of the Spanish group include "Dixie Spanish", "Improved Spanish 2B", "GFA Spanish", "Argentine",
"Spantex", "Spanette", "Shaffers Spanish", "Natal Common (Spanish)", "White Kernel Varieties", "Starr", "Comet",
"Florispan", "Spanhoma", "Spancross", "OLin", "Tamspan 90", "AT 9899-14", "Spanco" "Wilco I", "GG 2", "GG
4", "TMV 2", and "Tamnut 06".

Runner group
Since 1940, the southeastern U.S. region has seen a shift to production of Runner group peanuts. This shift is due to
good flavor, better roasting characteristics and higher yields when compared to Spanish types leading to food
manufacturers' preference for the use in peanut butter and salted nuts. Georgia's production is now almost 100%
Runner type.
Cultivars of Runners include "Southeastern Runner 56-15", "Dixie Runner", "Early Runner", "Virginia Bunch 67",
"Bradford Runner", "Egyptian Giant" (also known as "Virginia Bunch" and "Giant"), "Rhodesian Spanish Bunch"
(Valencia and Virginia Bunch), "North Carolina Runner 56-15", "Florunner", "Virugard", "Georgia Green", "Tamrun
96", "Flavor Runner 458", "Tamrun OL01", "Tamrun OL02" "AT-120", "Andru-93", "Southern Runner", "AT1-1",
"Georgia Brown", "GK-7",and "AT-108".

Roasted peanuts as snack food

Virginia group

The large seeded Virginia Group peanuts are grown in the following
US states: Virginia, North Carolina, Tennessee, Texas, New Mexico,
Oklahoma, and parts of Georgia. They are increasing in popularity due
to demand for large peanuts for processing, particularly for salting,
confections, and roasting in the shells.
Virginia Group peanuts are either bunch or running in growth habit.
The bunch type is upright to spreading. It attains a height of 45 to 55
cm (unknown operator: u'strong' to unknown operator: u'strong'
in), and a spread of 70 to 80 cm (unknown operator: u'strong' to
unknown operator: u'strong' in), with 80 to 90 cm (unknown operator: u'strong' to unknown operator:
u'strong' in) rows that seldom cover the ground. The pods are borne within 5 to 10 cm of the base of the plant.

Cultivars of Virginia type peanuts include NC 7, NC 9, NC 10C, NC-V 11, VA 93B, NC 12C, VA-C 92R, Gregory,
VA 98R, Perry, Wilson, Hull, AT VC-2 and Shulamit.
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Valencia group
Valencia Group peanuts are coarse, and they have heavy reddish stems and large foliage. In the U.S., large
commercial production is primarily in the south plains of west Texas and eastern New Mexico near and south of
Portales, New Mexico, but they are grown on a small scale elsewhere in the South as the best flavored and preferred
type for boiled peanuts. They are comparatively tall, having a height of 125 cm (unknown operator: u'strong' in)
and a spread of 75 cm (unknown operator: u'strong' in). Peanut pods are borne on pegs arising from the main stem
and the side branches. Most of the pods are clustered around the base of the plant, and only a few are found several
inches away. Valencia types are three to five seeded and smooth, with no constriction of the shell between the seeds.
Seeds are oval and tightly crowded into the pods. Typical seed weight is 0.4 to 0.5 g. This type is used heavily for
sale roasted and salted in-shell peanuts and peanut butter. Varieties include Valencia A and Valencia C.

Tennessee Red and Tennessee White groups
These are alike, except for the color of the seed. Sometimes known also as Texas Red or White, the plants are similar
to Valencia types, except that the stems are green to greenish brown, and the pods are rough, irregular, and have a
smaller proportion of kernels.

Uses

Varied applications
Peanuts have many uses. They can be eaten raw, used in recipes, made into solvents and oils, used in make-up,
medicines, textile materials, peanut butter, as well as many other uses. Popular confections made from peanuts
include salted peanuts, peanut butter (sandwiches, peanut candy bars, peanut butter cookies, and cups), peanut brittle,
and shelled nuts (plain/roasted). Salted peanuts are usually roasted in oil and packed in retail-size plastic bags or
hermetically sealed cans. Dry roasted salted peanuts are also marketed in significant quantities. Peanuts are often a
major ingredient in mixed nuts because of their inexpensiveness compared to Brazil nuts, cashews, walnuts, and so
on. Although peanut butter has been a tradition on camping trips and the like because of its high protein content and
the fact that it resists spoiling for long periods of time, the primary use of peanut butter is in the home, but large
quantities are also used in the commercial manufacture of sandwiches, candy, and bakery products. Boiled peanuts
are a preparation of raw, unshelled green peanuts boiled in brine and often eaten as a snack. More recently, fried
peanut recipes have emerged - allowing both shell and nut to be eaten. Peanuts are also used in a wide variety of
other areas, such as cosmetics, nitroglycerin, plastics, dyes and paints.

Arctic and Antarctic expeditions
While peanuts are nutritional as an everyday food, during expeditions on foot into the wilderness, especially regions
of sub-zero temperatures like the South and North Poles, having peanuts has been the deciding factor between life
and death. After learning from the mistakes of other adventurers, especially the tragically ill-prepared Discovery and
Terra Nova expeditions to the South Pole led by Captain Robert Falcon Scott and Captain Oates from 1901 to 1912
(during which the majority of the expedition died), where starvation and lack of the proper amount of calories
needed to keep from freezing were a constant danger, adventurers had to decide on a type of food that was dense,
portable, high in protein and calories and could be eaten at any time without preparation. Subsequent expeditions
thus settled on peanut butter as the ideal foodstuff, freeing explorers from the transport and kindling of cooking fuel
(a near-impossibility in the frigid polar winds), and high enough in protein and calories to fuel the party and keep
them from freezing to death in the harsh weather and freezing nighttime temperatures. Peanut butter was further
favored for speed and ease of use because it could be eaten while walking if necessary.
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Peanut oil
Peanut oil is often used in cooking, because it has a mild flavor and a relatively high smoke point. Due to its high
monounsaturated content, it is considered more healthy than saturated oils, and is resistant to rancidity. There are
several types of peanut oil including: aromatic roasted peanut oil, refined peanut oil, extra virgin or cold pressed
peanut oil and peanut extract. In the United States, refined peanut oil is exempt from allergen labeling laws.[15]

Peanut flour
Peanut flour is lower in fat than peanut butter, and is popular with chefs because its high protein content makes it
suitable as a flavor enhancer. Peanut flour is used as a gluten-free solution.

Boiled peanuts
Boiled peanuts are a popular snack in the southern United States, as well as in India, China and Ghana.

Cuisine

South America

Peanuts are also used in many sauces for South American meat dishes, especially rabbit. Peanuts are common
ingredients in Peruvian cuisine reflecting the marriage of native ingredients and ingredients introduced by
Europeans. In one example peanuts are roasted along with hot peppers (both native to South America) and blended
with roasted onions, garlic, and oil (all of European origin) to make a smooth sauce poured over boiled potatoes.
This dish is especially famous in the city of Arequipa and is known as "papas con ocopa". Another example
combines a similar mixture with sautéed seafood or boiled and shredded chicken in the form of a fricassee. These
dishes are generally known as ajis (the word for hot peppers), such as aji de pollo and aji de mariscos. Not all cooks
use peanuts in seafood "ajis".
During Colonial times the Spanish in Peru learned to use ingredients like peanuts in substitution for nuts which were
unavailable in Peru. It is well documented that Spanish cuisine makes extensive use of almonds, pine nuts, and other
nuts, in ground or paste form, combined with rice, meats and vegetables, to create dishes like rice pilaf. However,
almonds, pine nuts, chestnuts, walnuts, etc. were too expensive or unobtainable in Peru.

Southwest Asia

Kabukim, crunchy coated peanuts popular in Israel

Crunchy coated peanuts, called kabukim in Hebrew, are
a popular snack in Israel. Kabukim are commonly sold
by weight at corner stores where fresh nuts and seeds
are sold, though they are also available packaged. The
coating typically consists of flour, salt, starch, lecithin,
and sometimes sesame seeds. An additional variety of
crunchy coated peanuts popular in Israel is "American
peanuts." The coating of this variety is thinner but
harder to crack. The origin of the name is obscure.

Another popular Israeli peanut snack is Bamba. Similar
in shape to Cheez Doodles, Bamba puffs are made of
corn and flavored with peanut butter.
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Southeast Asia

Peanuts are also widely used in Southeast Asian cuisine, particularly Indonesia, where they are typically made into a
spicy sauce. Peanuts originally came to Indonesia from the Philippines, where the legume came from Mexico in
times of Spanish colonization.
Common Indonesian peanut-based dishes include gado-gado, pecel, karedok and ketoprak, all vegetable salads
mixed with peanut sauce, and the peanut-based sauce for satay.
In Indian sub-continent, peanuts are known as either a light snack by themselves, usually roasted and salted
(sometimes with the addition of chilli powder), and often sold roasted in pod on roads, or boiled with salt. They are
also made into little dessert or sweet snack pieces by processing with refined sugar and jaggery. Indian cuisine uses
roasted, crushed peanuts to give a crunchy body to salads; they are added whole (without pods) to leafy vegetable
stews for the same reason. Another use of peanut oil as cooking oil. Most Indians use mustard, sunflower, and peanut
oil for cooking. Peanuts are not native to India. It is believed that peanuts came to India from Philippines. It may be
noted, in this connection, that the name of this nut in northern parts of Tamil Nadu is 'மணிலாக் கொட்டை'- slang
மல்லாக் கொட்டை- (Manila-k-kottai) means nut from Manila, the capital city of Philippines.

West Africa

Peanuts grow well in southern Mali and adjacent regions of the Ivory Coast, Burkina Faso, Ghana, Nigeria and
Senegal. Peanut sauce, prepared with onions, garlic, peanut butter/paste, and vegetables like carrots,
cabbage/cauliflower, can be vegetarian (the peanuts supplying ample protein) or prepared with meat, usually
chicken.
Peanuts are used in the Mali meat stew maafe. In Ghana, peanut butter is used for peanut butter soup "nkate
nkwan".[16] Crushed peanuts may also be used for peanut candies "nkate cake" and kuli-kuli as well as other local
foods such as oto.[16] Peanut butter is also an ingredient in Nigeria's "African Salad".
Peanut powder is an important ingredient in the spicy coating for kebabs in Nigeria and Ghana.

East Africa

Peanuts are a common ingredient of several types of relishes (dishes which accompany nshima) eaten by the tribes in
Malawi and in the eastern part of Zambia, and these dishes are now common throughout both countries. Thick
peanut butter sauces are also made in Uganda to go with rice and other starchy foods.

North America

In the U.S., peanuts are used in candies, cakes, cookies, and other sweets. They are also enjoyed roasted and salted.
Peanut butter is one of the most popular peanut-based foods in the U.S., and for four hundred years, recipes for
peanut soup have been present in the South, Virginia in particular. In some southern portions of the U.S., peanuts are
boiled for several hours until soft and moist. Peanuts are also deep fried, shell and all.
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Malnutrition
Peanuts are used to help fight malnutrition. Plumpy Nut, MANA Nutrition,[17] and Medika Mamba[18] are high
protein, high energy and high nutrient peanut-based pastes that were developed to be used as a therapeutic food to
aid in famine relief. Organizations like the World Health Organization, UNICEF, Project Peanut Butter and Doctors
Without Borders have used these products to help save malnourished children in developing countries.

Other uses
Peanuts can be used like other legumes and grains to make a lactose-free milk-like beverage, peanut milk. Peanut
plant tops are used for hay.
Low grade or culled peanuts not suitable for the edible market are used in the production of peanut oil. The protein
cake (oilcake meal) residue from oil processing is used as an animal feed and as a soil fertilizer. Low grade peanuts
are also widely sold as a garden bird feed.
Peanuts have a variety of industrial end uses. Paint, varnish, lubricating oil, leather dressings, furniture polish,
insecticides, and nitroglycerin are made from peanut oil. Soap is made from saponified oil, and many cosmetics
contain peanut oil and its derivatives. The protein portion of the oil is used in the manufacture of some textile fibers.
Peanut shells are used in the manufacture of plastic, wallboard, abrasives, fuel, cellulose (used in rayon and paper)
and mucilage (glue). Rudolf Diesel ran some of the first engines that bear his name on peanut oil[19] and it is still
seen as a potentially useful fuel.[20]

Nutritional value

Peanut, valencia, raw

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  2385 kJ (unknown operator: u'strong' kcal)

Carbohydrates 21 g

- Sugars 0.0 g

- Dietary fiber 9 g

Fat 48 g

- saturated 7 g

- monounsaturated 24 g

- polyunsaturated 16 g

Protein 25 g

- Tryptophan 0.2445 g

- Threonine 0.859 g

- Isoleucine 0.882 g

- Leucine 1.627 g

- Lysine 0.901 g

- Methionine 0.308 g

- Cystine 0.322 g

- Phenylalanine 1.300 g

- Tyrosine 1.020 g
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- Valine 1.052 g

- Arginine 3.001 g

- Histidine 0.634 g

- Alanine 0.997 g

- Aspartic acid 3.060 g

- Glutamic acid 5.243 g

- Glycine 1.512 g

- Proline 1.107 g

- Serine 1.236 g

Water 4.26 g

Thiamine (vit. B1) 0.6 mg (52%)

Riboflavin (vit. B2) 0.3 mg (25%)

Niacin (vit. B3) 12.9 mg (86%)

Pantothenic acid (B5) 1.8 mg (36%)

Vitamin B6 0.3 mg (23%)

Folate (vit. B9) 246 μg (62%)

Vitamin C 0.0 mg (0%)

Calcium 62 mg (6%)

Iron 2 mg (15%)

Magnesium 184 mg (52%)

Phosphorus 336 mg (48%)

Potassium 332 mg (7%)

Zinc 3.3 mg (35%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Peanuts are rich in nutrients, providing over 30 essential nutrients and phytonutrients. Peanuts are a good source of
niacin, folate, fiber, magnesium, vitamin E, manganese and phosphorus. They also are naturally free of trans-fats and
sodium, and contain about 25% protein (a higher proportion than in any true nut).[21]

Niacin
Peanuts are a good source of niacin, and thus contribute to brain health and blood flow.[22]

Antioxidants
Recent research on peanuts and nuts in general has found antioxidants and other chemicals that may provide health
benefits.[23] New research shows peanuts rival the antioxidant content of many fruits. Roasted peanuts rival the
antioxidant content of blackberries and strawberries, and are far richer in antioxidants than carrots or beets. Research
conducted by a team of University of Florida scientists, published in the journal Food Chemistry, shows that peanuts
contain high concentrations of antioxidant polyphenols, primarily a compound called p-coumaric acid, and that
roasting can increase peanuts' p-coumaric acid levels, boosting their overall antioxidant content by as much as
22%.[24]
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Resveratrol
Peanuts are a significant source of resveratrol, a chemical associated with but not proven to cause a reduction in risk
of cardiovascular disease and cancer.[25]

The average amount of resveratrol in one ounce of commonly eaten peanuts (15 whole peanut kernels) is 73 μg.[26]

Coenzyme Q10
Peanuts are a source of coenzyme Q10, as are oily fish, beef, soybeans and spinach.[27]

Health concerns

Allergies

Shelled Peanuts with skin

Some people (1-2% of the US population) have mild to severe allergic
reactions to peanut exposure; symptoms can range from watery eyes to
anaphylactic shock, which can be fatal if untreated. For these
individuals, eating a small amount of peanuts can cause a reaction.
Because of their widespread use in prepared and packaged foods, the
avoidance of peanuts is difficult. Some foods processed in facilities
which also handle peanuts may carry warnings on their labels
indicating such.

A hypothesis of the development of peanut allergy has to do with the
way peanuts are processed in North America versus other countries,
such as Pakistan and China, where peanuts are widely eaten. According to a 2003 study, roasting peanuts, as more
commonly done in North America, causes the major peanut allergen Ara h2 to become a stronger inhibitor of the
digestive enzyme trypsin, making it more resistant to digestion.[28] Additionally, this allergen has also been shown to
protect Ara h1, another major peanut allergen, from digestion —- a characteristic further enhanced by roasting.[28]

Another hypothesis, called the hygiene hypothesis, states that a lack of early childhood exposure to infectious agents
like germs and parasites could be causing the increase of food allergies.[29]

Recent (2008) studies comparing age of peanut introduction in Great Britain with introduction in Israel appear to
show that delaying exposure to peanuts can dramatically increase the risk of developing peanut allergies.[30][31]

Results from some animal studies (and limited evidence from human subjects) suggest that the dose of peanuts is an
important mediator of peanut sensitisation and tolerance; low doses tend to lead to sensitisation and higher doses
tend to lead to tolerance.[32]

Peanut allergy has been associated with the use of skin preparations containing peanut oil among children, but the
evidence is not regarded as conclusive.[33] Peanut allergies have also been associated with family history and intake
of soy products.[33]

Though the allergy can last a lifetime, another 2003 study indicates that 23.3% of children will outgrow a peanut
allergy.[34]

Some school districts in the U.S.A have banned peanuts.[35][36][37] There are experimental techniques which appear
to have desensitized some allergic individuals.[38] The most popular technique, oral immunotherapy, works to create
desensitization in those allergic by feeding them small amounts of peanuts until their body becomes desensitized.
Some progress is possibly being made in the UK, where researchers at Cambridge are studying the effectiveness of
the desensitization technique.[39]

Research indicates that refined peanut oil will not cause allergic reactions in most people with peanut allergies.[40] 

However, crude (unrefined) peanut oils are strongly flavoured, and have been shown to contain protein, which may
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cause allergic reactions.[41] In a randomized, double-blind crossover study, 60 people with proven peanut allergy
were challenged with both crude peanut oil and refined peanut oil. The authors conclude, “Crude peanut oil caused
allergic reactions in 10% of allergic subjects studied and should continue to be avoided.” They also state, “Refined
peanut oil does not seem to pose a risk to most people with peanut allergy.” However, they point out that refined
peanut oil can still pose a risk to peanut-allergic individuals if oil that has previously been used to cook foods
containing peanuts is reused.[42]

Contamination with aflatoxin
Peanuts may be contaminated with the mold Aspergillus flavus which produces a carcinogenic substance called
aflatoxin. Lower quality specimens, particularly where mold is evident, are more likely to be contaminated.[43]

USDA tests every truckload of raw peanuts for aflatoxin; any containing aflatoxin levels of more than 20 parts per
billion are destroyed. The peanut industry has manufacturing steps in place to ensure all peanuts are inspected for
aflatoxin. Peanuts are also processed at a high temperature to ensure any microorganisms are killed.

Cardiovascular disease
A 1974 study suggested that peanut oil caused clogging of the arteries. Robert Wissler of the University of Chicago
reported that diets high in peanut oil, when combined with cholesterol intake, clogged the arteries of Rhesus
monkeys more than butterfat.[44] However, subsequent work has cast serious doubt on those findings. In the Rhesus
study, monkeys were being fed 20 times higher than normal dietary quantities of cholesterol in addition to peanut oil.
When a similar study was performed without abnormal doses of cholesterol, no such effect was seen.[45] In fact,
peanut oil has been found to lower LDL (bad) cholesterol without reducing beneficial HDL cholesterol.[46]

U.S. Department of Agriculture (USDA) program

Peanut flower

Arachis hypogaea Flower

George Washington Carver is often credited with inventing 300
different uses for peanuts[47] (which, contrary to popular belief, did not
include peanut butter but did include salted peanuts). Carver was one
of many USDA researchers[48][49][50][51][52][53][54] who encouraged
cotton farmers in the South to grow peanuts instead of, or in addition
to, cotton, because cotton had depleted so much nitrogen from the soil,
and one of the peanut's properties as a legume is to put nitrogen back
into the soil (a process known as nitrogen fixation). Rising demand for
peanuts in the early 20th century was due to a shortage of plant oils
during World War I and the growing popularity of peanut butter,
roasted peanuts and peanut candies.[55] Peanut products originating
around the early 20th century include many brands still sold today such
as Cracker Jack (1893), Planters peanuts (1906), Oh Henry! candy bar
(1920), Baby Ruth candy bar (1920), Butterfinger candy bar (1923),
Mr. Goodbar candy bar (1925), Reese's Peanut Butter Cup (1925), and
Peter Pan (peanut butter) (1928).

Peanuts were designated by the U.S. Congress to be one of America's
basic crops. To protect domestic industry by keeping prices artificially
high, the United States Department of Agriculture (USDA) aids peanut
farmers through commodity programs. In the 2008 Farm Bill, the
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marketing quota for peanuts was eliminated and the Price Support Program was switched to a Direct and
Counter-Cyclical Payment Program. Direct and counter-cyclical payments provide benefits to producers with
eligible historical production of peanuts whenever the effective price is less than the targeted price.

Trade

Peanut seller in Ouagadougou.

Peanut buying station in rural Wuhan.

Although India and China are the world's largest producers of peanuts,
they account for a small part of international trade because most of
their production is consumed domestically as peanut oil. Exports of
peanuts from India and China are equivalent to less than 4% of world
trade. The major producers/exporters of peanuts are the United States,
Argentina, Sudan, Senegal, and Brazil. These five countries account
for 71% of total world exports. In recent years, the United States has
been the leading exporter of peanuts.

The major peanut importers are the European Union (EU), Canada, and
Japan. These three areas account for 78% of the world's imports. Most
of Canada's peanut butter is processed from Chinese peanuts. Two
thirds of U.S. imports are roasted, unshelled peanuts. The major
suppliers are Taiwan, Malaysia, Hong Kong, Mainland China, and
Canada. The principal suppliers of shelled peanut imports are
Argentina and Canada. Imports of peanut butter from Argentina are in
the form of a paste and must be further processed. Other minor
suppliers of peanut butter include Malawi, China, India, and Singapore.

The European Union is the largest consuming region in the world that
does not produce peanuts. All of its consumption is supplied by
imports. Consumption of peanuts in the EU is primarily as food,
mostly as roasted-in-shell peanuts and as shelled peanuts used in confectionery and bakery products.
The average annual U.S. imports of peanuts are less than 0.5% of U.S. consumption.
Georgia is the leading peanut producing state in the U.S., followed by Texas and Alabama, respectively.[56] About
half of all peanuts produced in the United States are grown within a 100 mi (unknown operator: u'strong' km)
radius of Dothan, Alabama.[57] Dothan is home to the National Peanut Festival established in 1938 and held each fall
to honor peanut growers and celebrate the harvest.[58]

Ninety percent of India's production is processed into peanut oil. Only a nominal amount of hand-picked select-grade
peanuts are exported. India prohibits the importation of all oil seeds, including peanuts.

Footnotes
[1] "World Geography of the Peanut" (http:/ / www. lanra. uga. edu/ peanut/ knowledgebase/ ). University of Georgia. 2004-01-02. . Retrieved

2009-08-18.
[2] The peanut Alergy Answer Book (http:/ / books. google. co. uk/ books?id=_1BvBCdaGA0C& printsec=frontcover#v=twopage& q& f=false)

,Michael C. Young, Fair Winds publishing, 2006, ISBN 1592332331
[3] "Webster’s dictionary" (http:/ / www. eurekalert. org/ pub_releases/ 2007-06/ vu-eeo062507. php). . Retrieved 2010-12-12.
[4] "Dictionary.die.net" (http:/ / dictionary. die. net/ earthnut). . Retrieved 2010-12-12.
[5] "Bird feeding on About.com" (http:/ / birding. about. com/ od/ birdfeeders/ a/ peanuts. htm). . Retrieved 2010-12-12.
[6] Seijo, Guillermo; Graciela I. Lavia, Aveliano Fernandez, Antonio Krapovickas, Daniel A. Ducasse, David J. Bertioli, Eduardo A. Moscone

(2007-12-01). "Genomic relationships between the cultivated peanut (Arachis hypogaea, Leguminosae) and its close relatives revealed by
double GISH" (http:/ / www. amjbot. org/ cgi/ content/ abstract/ 94/ 12/ 1963). Am. J. Bot. 94 (12): 1963–1971. doi:10.3732/ajb.94.12.1963.
PMID 21636391. . Retrieved 2010-07-05.

http://en.wikipedia.org/w/index.php?title=Ouagadougou
http://en.wikipedia.org/w/index.php?title=File%3AVendeuse_d%27arachides.jpg
http://en.wikipedia.org/w/index.php?title=Wuhan
http://en.wikipedia.org/w/index.php?title=File%3AJiangxia-peanuts-9707.jpg
http://en.wikipedia.org/w/index.php?title=Peanut_oil
http://en.wikipedia.org/w/index.php?title=Argentina
http://en.wikipedia.org/w/index.php?title=Sudan
http://en.wikipedia.org/w/index.php?title=Senegal
http://en.wikipedia.org/w/index.php?title=Brazil
http://en.wikipedia.org/w/index.php?title=European_Union
http://en.wikipedia.org/w/index.php?title=Taiwan
http://en.wikipedia.org/w/index.php?title=Malaysia
http://en.wikipedia.org/w/index.php?title=Mainland_China
http://en.wikipedia.org/w/index.php?title=Argentina
http://en.wikipedia.org/w/index.php?title=Malawi
http://en.wikipedia.org/w/index.php?title=Singapore
http://en.wikipedia.org/w/index.php?title=Dothan%2C_Alabama
http://www.lanra.uga.edu/peanut/knowledgebase/
http://en.wikipedia.org/w/index.php?title=University_of_Georgia
http://books.google.co.uk/books?id=_1BvBCdaGA0C&printsec=frontcover#v=twopage&q&f=false
http://www.eurekalert.org/pub_releases/2007-06/vu-eeo062507.php
http://dictionary.die.net/earthnut
http://birding.about.com/od/birdfeeders/a/peanuts.htm
http://www.amjbot.org/cgi/content/abstract/94/12/1963


Peanut 839

[7] Berrin, Katherine & Larco Museum. The Spirit of Ancient Peru: Treasures from the Museo Arqueológico Rafael Larco Herrera. New York:
Thames and Hudson, 1997.

[8] Dillehay, Tom D.. "Earliest-known evidence of peanut, cotton and squash farming found" (http:/ / www. eurekalert. org/ pub_releases/
2007-06/ vu-eeo062507. php). . Retrieved 2007-06-29.

[9] "How peanuts are Grown - Harvesting - PCA" (http:/ / web. archive. org/ web/ 20080719165546/ http:/ / www. pca. com. au/ howgrown.
php?subaction=showfull& id=1207540158& archive=& start_from=& ucat=25& ). Peanut Company of Australia. Archived from the original
(http:/ / www. pca. com. au/ howgrown. php?subaction=showfull& id=1207540158& archive=& start_from=& ucat=25& ) on July 19, 2008. .
Retrieved 2011-05-30.

[10] Jauron, Richard (1997-02-05). "Growing Peanuts in the Home Garden | Horticulture and Home Pest News" (http:/ / www. ipm. iastate. edu/
ipm/ hortnews/ 1997/ 5-2-1997/ peanuts. html). Ipm.iastate.edu. . Retrieved 2011-05-30.

[11] Yao, G (2004) (PDF). Peanut Production and Utilization in the People's Republic of China (http:/ / www. lanra. uga. edu/ peanut/
download/ china. pdf). University of Georgia. .

[12] Butterworth, J; Wu, X. (2004-01-03) (PDF). China, Peoples Republic of Oilseeds and Products China's Peanut Sector (http:/ / www. fas.
usda. gov/ gainfiles/ 200404/ 146106011. pdf). USDA Foreign Agricultural Service GAIN Report. .

[13] O'Toole, James (2011-10-31). "Peanut butter prices skyrocketing" (http:/ / money. cnn. com/ 2011/ 10/ 31/ markets/ peanut_butter_prices/
index. htm). money.cnn.com. . Retrieved 2012-1-20.

[14] http:/ / www. fas. usda. gov/ psdonline/ psdreport. aspx?hidReportRetrievalName=BVS& hidReportRetrievalID=918&
hidReportRetrievalTemplateID=1#ancor

[15] "Food Allergen Labeling and Consumer Protection Act of 2004 (Public Law 108-282, Title II)" (http:/ / www. fda. gov/ Food/
LabelingNutrition/ FoodAllergensLabeling/ GuidanceComplianceRegulatoryInformation/ ucm106187. htm). Fda.gov. . Retrieved 2011-05-30.

[16][16] Ghanaian cuisine
[17] Raymond, Bret. "Rwaza Health Centre: Efficacy Study Results" (http:/ / mananutrition. org/ img/ uploads/ MANA-Report-final. pdf).

MANA Nutrition. . Retrieved 15 July 2011.
[18] "Meds & Food For Kids :: — Medika Mamba" (http:/ / mfkhaiti. org/ index. php/ the_solution/ medika_mamba/ ). mfkhaiti.org. . Retrieved

23 April 2010.
[19] "Rudolf Diesel" (http:/ / www. hempcar. org/ diesel. shtml). Hempcar.org. . Retrieved 2011-05-30.
[20] "Peanut Biodiesel Promising But Costly Alternative Fuel | Renewable Energy News Article" (http:/ / www. renewableenergyworld. com/

rea/ news/ article/ 2006/ 11/ peanut-biodiesel-promising-but-costly-alternative-fuel-46465). Renewableenergyworld.com. . Retrieved
2011-05-30.

[21] "Nuts – Heathly, Tasty & High in Protein" (http:/ / www. weightlossforall. com/ protein-nuts. htm). Weightlossforall.com. . Retrieved
2011-05-30.

[22] "Peanuts at the World's Healthiest Food" (http:/ / www. whfoods. com/ genpage. php?tname=foodspice& dbid=101). . Retrieved
2007-11-18.

[23] "Health benefits of consuming peanuts" (http:/ / news. bbc. co. uk/ 2/ hi/ health/ 4194275. stm). BBC News. 2005-01-21. . Retrieved
2009-08-18.

[24] "Peanuts: World's Healthiest Foods" (http:/ / www. whfoods. com/ genpage. php?tname=foodspice& dbid=101). Whfoods.com. . Retrieved
2009-08-18.

[25] Sanders, TH; McMichael Jr, RW; Hendrix, KW (2000). "Occurrence of resveratrol in edible peanuts". Journal of Agricultural and Food
Chemistry 48 (4): 1243–6. doi:10.1021/jf990737b. PMID 10775379.

[26] Sanders, Timothy H.; Robert, W. McMichael Jr.; Hendrix, Keith W. (2000). "Occurrence of resveratrol in edible peanuts". J Agric Food
Chem 48: 1243–1246. doi:10.1021/jf990737b. PMID 10775379.

[27] "Coenzyme Q10" (http:/ / www. cancer. org/ docroot/ ETO/ content/ ETO_5_3X_Coenzyme_Q10. asp?sitearea=ETO). American Cancer
Society. 2007-07-20. . Retrieved 2007-11-18.

[28] Soheila J. Maleki, Olga Viquez, Thomas Jacks, Hortense Dodo, Elaine T. Champagne, Si-Yin Chung and Samuel J. Landry. "The major
peanut allergen, Ara h 2, functions as a trypsin inhibitor, and roasting enhances this function." Journal of Allergy and Clinical Immunology
112.1 (July 2003): 190–195.

[29] "WebMD - Peanut Allergy on the Rise: Why?" (http:/ / www. webmd. com/ allergies/ news/ 20100514/ peanut-allergies-in-kids-on-the-rise).
2010-05-14. . Retrieved 2010-05-18.

[30] Food allergy advice may be peanuts (http:/ / www. sciencenews. org/ view/ generic/ id/ 38370/ title/
Food_allergy_advice_may_be_peanuts), Science News magazine, December 6, 2008

[31] Høst A et al. Dietary prevention of allergic diseases in infants and small children. 2008. Pediatric Allergy and Immunology, Vol. 19, p. 1–4
[32] Thompson, Rachel L.; Miles, Lisa M.; Lunn, Joanne; Devereux, Graham; Dearman, Rebecca J.; Strid, Jessica; Buttriss, Judith L. (2010).

"Peanut sensitisation and allergy: influence of early life exposure to peanuts" (http:/ / journals. cambridge. org/ action/
displayAbstract?fromPage=online& aid=7698028). British Journal of Nutrition 103: 1278–1286. doi:10.1017/S000711450999376X. .

[33] Lack G, Fox D, Northstone K, Golding J. N Engl J Med. 2003; 348:977–985 on-line (http:/ / pediatrics. aappublications. org/ cgi/ content/
full/ 114/ 2/ S1/ 523)

[34] David M. Fleischer, Mary Kay Conover-Walker, Lynn Christie, A. Wesley Burks and Robert A. Wood. "The natural progression of peanut
allergy: Resolution and the possibility of recurrence". Journal of Allergy and Clinical Immunology 112.1 (July 2003): 183–189.

http://en.wikipedia.org/w/index.php?title=Larco_Museum
http://en.wikipedia.org/w/index.php?title=Thames_and_Hudson
http://www.eurekalert.org/pub_releases/2007-06/vu-eeo062507.php
http://www.eurekalert.org/pub_releases/2007-06/vu-eeo062507.php
http://web.archive.org/web/20080719165546/http://www.pca.com.au/howgrown.php?subaction=showfull&id=1207540158&archive=&start_from=&ucat=25&
http://web.archive.org/web/20080719165546/http://www.pca.com.au/howgrown.php?subaction=showfull&id=1207540158&archive=&start_from=&ucat=25&
http://www.pca.com.au/howgrown.php?subaction=showfull&id=1207540158&archive=&start_from=&ucat=25&
http://www.ipm.iastate.edu/ipm/hortnews/1997/5-2-1997/peanuts.html
http://www.ipm.iastate.edu/ipm/hortnews/1997/5-2-1997/peanuts.html
http://www.lanra.uga.edu/peanut/download/china.pdf
http://www.lanra.uga.edu/peanut/download/china.pdf
http://www.fas.usda.gov/gainfiles/200404/146106011.pdf
http://www.fas.usda.gov/gainfiles/200404/146106011.pdf
http://money.cnn.com/2011/10/31/markets/peanut_butter_prices/index.htm
http://money.cnn.com/2011/10/31/markets/peanut_butter_prices/index.htm
http://www.fas.usda.gov/psdonline/psdreport.aspx?hidReportRetrievalName=BVS&hidReportRetrievalID=918&hidReportRetrievalTemplateID=1#ancor
http://www.fas.usda.gov/psdonline/psdreport.aspx?hidReportRetrievalName=BVS&hidReportRetrievalID=918&hidReportRetrievalTemplateID=1#ancor
http://www.fda.gov/Food/LabelingNutrition/FoodAllergensLabeling/GuidanceComplianceRegulatoryInformation/ucm106187.htm
http://www.fda.gov/Food/LabelingNutrition/FoodAllergensLabeling/GuidanceComplianceRegulatoryInformation/ucm106187.htm
http://mananutrition.org/img/uploads/MANA-Report-final.pdf
http://mfkhaiti.org/index.php/the_solution/medika_mamba/
http://www.hempcar.org/diesel.shtml
http://www.renewableenergyworld.com/rea/news/article/2006/11/peanut-biodiesel-promising-but-costly-alternative-fuel-46465
http://www.renewableenergyworld.com/rea/news/article/2006/11/peanut-biodiesel-promising-but-costly-alternative-fuel-46465
http://www.weightlossforall.com/protein-nuts.htm
http://www.whfoods.com/genpage.php?tname=foodspice&dbid=101
http://news.bbc.co.uk/2/hi/health/4194275.stm
http://www.whfoods.com/genpage.php?tname=foodspice&dbid=101
http://www.cancer.org/docroot/ETO/content/ETO_5_3X_Coenzyme_Q10.asp?sitearea=ETO
http://en.wikipedia.org/w/index.php?title=American_Cancer_Society
http://en.wikipedia.org/w/index.php?title=American_Cancer_Society
http://www.webmd.com/allergies/news/20100514/peanut-allergies-in-kids-on-the-rise
http://www.sciencenews.org/view/generic/id/38370/title/Food_allergy_advice_may_be_peanuts
http://www.sciencenews.org/view/generic/id/38370/title/Food_allergy_advice_may_be_peanuts
http://en.wikipedia.org/w/index.php?title=Science_News
http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=7698028
http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=7698028
http://pediatrics.aappublications.org/cgi/content/full/114/2/S1/523
http://pediatrics.aappublications.org/cgi/content/full/114/2/S1/523


Peanut 840

[35] Hartocollis, Anemona (1998-09-23). "''Nothing's Safe: Some Schools Ban Peanut Butter as Allergy Threat''" (http:/ / query. nytimes. com/
gst/ fullpage. html?sec=health& res=9907E3D81E30F930A1575AC0A96E958260). The New York Times. . Retrieved 2009-08-18.

[36] Nevius, C.W. (2003-09-09). "San Francisco Chronicle: ''One 5-year-old's allergy leads to class peanut ban''" (http:/ / www. sfgate. com/
cgi-bin/ article. cgi?file=/ chronicle/ archive/ 2003/ 09/ 09/ MN79933. DTL ). Sfgate.com. . Retrieved 2009-08-18.

[37] "''School peanut ban in need of review''" (http:/ / www. nashuatelegraph. com/ apps/ pbcs. dll/ article?AID=/ 20080914/ OPINION01/
309149938). Nashua Telegraph. 2008-09-14. . Retrieved 2009-08-18.

[38] "Progress Against Peanut Allergies" (http:/ / www. webmd. com/ allergies/ news/ 20070226/ progress-against-peanut-allergies).
Webmd.com. . Retrieved 2009-08-18.

[39] "BBC News - Peanut allergies tackled in largest ever trial" (http:/ / news. bbc. co. uk/ 2/ hi/ health/ 8527530. stm). news.bbc.co.uk.
2010-02-22. . Retrieved 23 April 2010.

[40] "The anaphylaxis campaign: peanut oil" (http:/ / web. archive. org/ web/ 20080418090105/ http:/ / www. anaphylaxis. org. uk/ information/
peanut_oil. html). Anaphylaxis.org.uk. Archived from the original (http:/ / www. anaphylaxis. org. uk/ information/ peanut_oil. html) on April
18, 2008. . Retrieved 2009-08-18.

[41] Hoffman DR, Collins-Williams C. Cold-pressed peanut oils may contain peanut allergen. J Allergy Clin Immunol 1994; 93:801–2.
[42] Hourihane JO, Bedwani SJ, Dean TP, Warner JO. Randomised, double blind, crossover challenge study of allergenicity of peanut oils in

subjects allergic to peanuts. British Medical Journal 1997 314: 1084 (12 April) online (http:/ / www. bmj. com/ cgi/ content/ full/ 314/ 7087/
1084)

[43] "[Proportion of aflatoxin B1 contaminated kernels and its concentration in imported peanut samples]". Shokuhin Eiseigaku Zasshi 42 (4):
237–42. August 2001. PMID 11817138.

[44][44] Atherosclerosis 20: 303, 1974
[45] Bonnie Liebman (Jan-Feb, 1988). "The peanut controversy - peanut oil and risk of atherosclerosis" (http:/ / findarticles. com/ p/ articles/

mi_m0813/ is_n1_v15/ ai_6482491/ ). Nutrition Action Healthletter. .
[46] B. Ramesh, et al. (2006). "Effect of Dietary Substitution of Groundnut Oil on Blood Glucose, Lipid Profile, and Redox Status in

Streptozotocin-diabetic Rats". The Yale journal of biology and medicine (Yale Journal of Biology and Medicine) 79 (1): 9–17. PMC 1942175.
PMID 17876371.

[47] List of By-Products From Peanuts By George Washington Carver (as compiled by the Carver Museum) (http:/ / www. nps. gov/ gwca/
expanded/ peanut. htm)

[48][48] Handy, R.B. 1895. Peanuts: Culture and Uses. USDA Farmers' Bulletin 25.
[49][49] Newman, C.L. 1904. Peanuts. Fayetteville, Arkansas: Arkansas Agricultural Experiment Station.
[50][50] Beattie, W.R. 1909. Peanuts. USDA Farmers' Bulletin 356.
[51][51] Ferris, E.B. 1909. Peanuts. Agricultural College, Mississippi: Mississippi Agricultural Experiment Station.
[52][52] Beattie, W.R. 1911. The Peanut. USDA Farmers' Bulletin 431.
[53][53] Rich, J.P. 1915. Uses of the Peanut on the Home Table. Farmer's Bulletin 13. University of Texas, Austin.
[54] Carver, G.W. 1916. How to Grow the Peanut and 105 Ways of Preparing it for Human Consumption. Tuskegee Institute Experimental

Station Bulletin 31. on-line (http:/ / plantanswers. tamu. edu/ recipes/ peanutrecipes. html)
[55][55] Pages 412-413 of "Crop Production: Evolution, History, and Technology." by C. Wayne Smith, 1995. (ISBN 0-471-07972-3)
[56] "Peanut Production in Alabama" (http:/ / www. encyclopediaofalabama. org/ face/ Article. jsp?id=h-2016). The Encyclopedia of Alabama.

2011-06-14. . Retrieved 2011-11-15.
[57] "ALFA Farmers Federation - Alabama Peanut Producers" (http:/ / www. alfafarmers. org/ commodities/ peanuts. phtml). Alfafarmers.org.

2010-05-27. . Retrieved 2011-05-30.
[58] "Peanut Facts" (http:/ / web. archive. org/ web/ 20041101070021/ http:/ / alpeanuts. com/ consumer_interest/ articles. phtml?articleID=102).

Alabama Peanut Producers Association. Archived from the original (http:/ / alpeanuts. com/ consumer_interest/ articles. phtml?articleID=102)
on November 1, 2004. . Retrieved 2011-05-30.

External links
• Groundnut (peanut) (http:/ / www. icrisat. org/ GroundNut/ GroundNut. htm) from the International Crops

Research Institute for the Semi-Arid Tropics
• Peanut Program (http:/ / www. cagw. org/ site/ PageServer?pagename=policy_Peanut_Subsidies) from Citizens

Against Government Waste
• World Geography of the Peanut (http:/ / lanra. anthro. uga. edu/ peanut) (2006) from the University of Georgia
• Peanut (http:/ / www. hort. purdue. edu/ newcrop/ afcm/ peanut. html) (Alternative Field Crops Manual, 1991) by

D.H. Putnam & E.S. Oplinger, from the Center for Alternative Plant and Animal Products, University of
Minnesota

• New World Foods, Old World Diet (http:/ / www. saudiaramcoworld. com/ issue/ 199203/ new. world. foods. old.
world. diet. htm) (1992) by Paul Lunde, from Saudi Aramco World

http://query.nytimes.com/gst/fullpage.html?sec=health&res=9907E3D81E30F930A1575AC0A96E958260
http://query.nytimes.com/gst/fullpage.html?sec=health&res=9907E3D81E30F930A1575AC0A96E958260
http://en.wikipedia.org/w/index.php?title=The_New_York_Times
http://www.sfgate.com/cgi-bin/article.cgi?file=/chronicle/archive/2003/09/09/MN79933.DTL%0D
http://www.sfgate.com/cgi-bin/article.cgi?file=/chronicle/archive/2003/09/09/MN79933.DTL%0D
http://en.wikipedia.org/w/index.php?title=San_Francisco_Chronicle
http://www.nashuatelegraph.com/apps/pbcs.dll/article?AID=/20080914/OPINION01/309149938
http://www.nashuatelegraph.com/apps/pbcs.dll/article?AID=/20080914/OPINION01/309149938
http://www.webmd.com/allergies/news/20070226/progress-against-peanut-allergies
http://news.bbc.co.uk/2/hi/health/8527530.stm
http://web.archive.org/web/20080418090105/http://www.anaphylaxis.org.uk/information/peanut_oil.html
http://web.archive.org/web/20080418090105/http://www.anaphylaxis.org.uk/information/peanut_oil.html
http://www.anaphylaxis.org.uk/information/peanut_oil.html
http://en.wikipedia.org/w/index.php?title=British_Medical_Journal
http://www.bmj.com/cgi/content/full/314/7087/1084
http://www.bmj.com/cgi/content/full/314/7087/1084
http://findarticles.com/p/articles/mi_m0813/is_n1_v15/ai_6482491/
http://findarticles.com/p/articles/mi_m0813/is_n1_v15/ai_6482491/
http://www.nps.gov/gwca/expanded/peanut.htm
http://www.nps.gov/gwca/expanded/peanut.htm
http://plantanswers.tamu.edu/recipes/peanutrecipes.html
http://www.encyclopediaofalabama.org/face/Article.jsp?id=h-2016
http://www.alfafarmers.org/commodities/peanuts.phtml
http://web.archive.org/web/20041101070021/http://alpeanuts.com/consumer_interest/articles.phtml?articleID=102
http://alpeanuts.com/consumer_interest/articles.phtml?articleID=102
http://www.icrisat.org/GroundNut/GroundNut.htm
http://en.wikipedia.org/w/index.php?title=International_Crops_Research_Institute_for_the_Semi-Arid_Tropics
http://en.wikipedia.org/w/index.php?title=International_Crops_Research_Institute_for_the_Semi-Arid_Tropics
http://www.cagw.org/site/PageServer?pagename=policy_Peanut_Subsidies
http://en.wikipedia.org/w/index.php?title=Citizens_Against_Government_Waste
http://en.wikipedia.org/w/index.php?title=Citizens_Against_Government_Waste
http://lanra.anthro.uga.edu/peanut
http://en.wikipedia.org/w/index.php?title=University_of_Georgia
http://www.hort.purdue.edu/newcrop/afcm/peanut.html
http://en.wikipedia.org/w/index.php?title=University_of_Minnesota
http://en.wikipedia.org/w/index.php?title=University_of_Minnesota
http://www.saudiaramcoworld.com/issue/199203/new.world.foods.old.world.diet.htm
http://www.saudiaramcoworld.com/issue/199203/new.world.foods.old.world.diet.htm
http://en.wikipedia.org/w/index.php?title=Saudi_Aramco_World


Pecan 841

Pecan

Pecan

Carya illinoinensis
Morton Arboretum acc. 1082-39*3

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Fagales
Family: Juglandaceae
Genus: Carya

Species: C. illinoinensis

Binomial name

Carya illinoinensis
(Wangenh.) K.Koch
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Synonyms[1]

• Carya oliviformis (Michx.) Nutt.
• Carya pecan (Marshall) Engl. & Graebn.
• Hicorius pecan (Marshall) Britton
• Juglans illinoinensis Wangenh.
• Juglans oliviformis Michx.
• Juglans pecan Marshall

The pecan (   /pɪˈkɑːn/, /pɪˈkæn/, or /ˈpiːkæn/), Carya illinoinensis, is a species of hickory, native to south-central
North America, in Mexico from Coahuila south to Jalisco and Veracruz,[1][2] in the United States from southern
Iowa, Illinois, Missouri, and Indiana east to western Kentucky, southwestern Ohio, North Carolina, South Carolina,
and western Tennessee, south through Georgia, Alabama, Mississippi, Louisiana, Texas, Oklahoma, Arkansas, and
Florida, and west into New Mexico.
"Pecan" is from an Algonquian word, meaning a nut requiring a stone to crack.[3]

Growth

Ripe pecan nuts on tree

The pecan tree is a large deciduous tree, growing to 20–40 m
(unknown operator: u'strong'unknown operator:
u'strong'unknown operator: u'strong' unknown operator:
u'strong') in height, rarely to 44 m (unknown operator:
u'strong' ft);[2] taller trees to 50–55 m (unknown operator:
u'strong'unknown operator: u'strong'unknown operator: u'strong'
unknown operator: u'strong') have been claimed but not verified. It
typically has a spread of 12–23 m (unknown operator:
u'strong'unknown operator: u'strong'unknown operator: u'strong'
unknown operator: u'strong') with a trunk up to 2 m (unknown
operator: u'strong' ft) diameter. A 10-year-old sapling will stand

about 5 m (unknown operator: u'strong' ft) tall. The leaves are alternate, 30–45 cm (unknown operator:
u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown operator: u'strong') long, and
pinnate with 9–17 leaflets, each leaflet 5–12 cm (unknown operator: u'strong'unknown operator:
u'strong'unknown operator: u'strong' unknown operator: u'strong') long and 2–6 cm (unknown operator:
u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown operator: u'strong') broad. The
flowers are wind-pollinated, and monoecious, with staminate and pistillate catkins on the same tree; the male catkins
are pendulous, up to 18 cm (unknown operator: u'strong' in) long; the female catkins are small, with three to six
flowers clustered together.
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Male catkins in spring

A pecan, like the fruit of all other members of the hickory genus, is not
truly a nut, but is technically a drupe, a fruit with a single stone or pit,
surrounded by a husk. The husks are produced from the exocarp tissue
of the flower, while the part known as the nut develops from the
endocarp and contains the seed. The nut itself is dark brown, oval to
oblong, 2.6–6 cm (unknown operator: u'strong'unknown operator:
u'strong'unknown operator: u'strong' unknown operator:
u'strong') long and 1.5–3 cm (unknown operator:
u'strong'unknown operator: u'strong'unknown operator: u'strong'
unknown operator: u'strong') broad. The outer husk is 3–4 mm
(unknown operator: u'strong'unknown operator:
u'strong'unknown operator: u'strong' unknown operator:
u'strong') thick, starts out green and turns brown at maturity, at which
time it splits off in four sections to release the thin-shelled
nut.[2][4][5][6]

The nuts of the pecan are edible, with a rich, buttery flavor. They can
be eaten fresh or used in cooking, particularly in sweet desserts, but

also in some savory dishes. One of the most common desserts with the pecan as a central ingredient is the pecan pie,
a traditional southern U.S. recipe. Pecans are also a major ingredient in praline candy, most often associated with
New Orleans.[7]

In addition to the pecan nut, the wood is also used in making furniture and wood flooring, as well as flavoring fuel
for smoking meats.

Bark of mature pecan tree
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Cultivation

Pecans with and without shells

A large pecan tree in downtown Abilene, Texas

Pecans were one of the most recently domesticated major crops.
Although wild pecans were well-known among the colonial Americans
as a delicacy, the commercial growing of pecans in the United States
did not begin until the 1880s.[8] Today, the U.S. produces between
80% and 95% of the world's pecans, with an annual crop of 150–200
thousand tons [9] from more than 10 million trees.[10] The nut harvest
for growers is typically around mid-October. Historically, the leading
pecan-producing state in the U.S. has been Georgia, followed by
Texas, New Mexico and Oklahoma; they are also grown in Arizona,
South Carolina and Hawaii. Outside the United States, pecans are
grown in Australia, Brazil, China, Israel, Mexico, Peru and South
Africa. They can be grown approximately from USDA hardiness zones
5 to 9, provided summers are also hot and humid.

Pecan trees may live and bear edible nuts for more than 300 years.
They are mostly self-incompatible, because most cultivars, being
clones derived from wild trees, show incomplete dichogamy.
Generally, two or more trees of different cultivars must be present to
pollinate each other.

Choosing cultivars can be a complex practice, based on the Alternate
Bearing Index and their period of pollinating. Commercial planters are
most concerned with the Alternate Bearing Index, which describes a cultivar's likelihood to bear on an alternating
years (index of 1.0 signifies highest likelihood of bearing little to nothing every other year).[11] The period of
pollination groups all cultivars into two families: those that shed pollen before they can receive pollen (protandrous),
and those that shed pollen after becoming receptive to pollen (protogynous).[12] Planting cultivars from both families
within 250 feet is recommended for proper pollination.

Diseases
In the southeastern United States, nickel deficiency in C. Illinoinensis produces a disorder called mouse-ear in trees
fertilized with urea.[13] An enzyme within the leaves uses nickel during the conversion of urea to ammonia, and a
deficiency results in the toxic accumulation of urea. Symptoms of mouse-ear include rounded or blunt leaflet tips
which produces smaller leaflets, dwarfing of tree organs, poorly developed root systems, rosetting, delayed bud
break, loss of apical dominance, and necrosis of leaflet tips. Mouse-ear can be treated with foliar sprays of nickel.
A similar condition results from a zinc deficiency, which also can be treated by foliar sprays.[14]

Nutrition
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Pecans

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  2889 kJ (unknown operator: u'strong' kcal)

Carbohydrates 13.86

- Starch 0.46

- Sugars 3.97

- Dietary fiber 9.6

Fat 71.97

- saturated 6.18

- monounsaturated 40.801

- polyunsaturated 21.614

Protein 9.17

Water 3.52

Vitamin A 56 IU

- beta-carotene 29 μg (0%)

- lutein and zeaxanthin 17 μg

Thiamine (vit. B1) 0.66 mg (57%)

Riboflavin (vit. B2) .13 mg (11%)

Niacin (vit. B3) 1.167 mg (8%)

Pantothenic acid (B5) 0.863 mg (17%)

Vitamin B6 0.21 mg (16%)

Folate (vit. B9) 22 μg (6%)

Vitamin C 1.1 mg (1%)

Vitamin E 1.4 mg (9%)

Vitamin K 3.5 μg (3%)

Calcium 70 mg (7%)

Iron 2.53 mg (19%)

Magnesium 121 mg (34%)

Manganese 4.5 mg (214%)

Phosphorus 277 mg (40%)

Potassium 410 mg (9%)

Sodium 0 mg (0%)

Zinc 4.53 mg (48%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Pecans are a good source of protein and unsaturated fats. Like walnuts (which pecans resemble), pecans are rich in
omega-6 fatty acids, although pecans contain about half as much omega-6 as walnuts.[15][16]
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A diet rich in nuts can lower the risk of gallstones in women.[17] The antioxidants and plant sterols found in pecans
reduce high cholesterol by reducing the "bad" LDL cholesterol levels.[18]

Clinical research published in the Journal of Nutrition (September 2001) found that eating about a handful of pecans
each day may help lower cholesterol levels similar to what is often seen with cholesterol-lowering medications.[19]

Research conducted at the University of Georgia has also confirmed that pecans contain plant sterols, which are
known for their cholesterol-lowering ability.[20] Pecans may also play a role in neurological health. Eating pecans
daily may delay age-related muscle nerve degeneration, according to a study conducted at the University of
Massachusetts and published in Current Topics in Nutraceutical Research.[21]

The Lazy Magnolia Brewing Company from Kiln, Mississippi has produced a variety of beer using pecans rather
than hops.

Evolutionary development
The pecan, Carya illinoinensis, is a member of the Juglandaceae family. Juglandaceae are represented worldwide by
between seven and 10 extant genera and more than 60 species. Most of these species are concentrated in the
Northern Hemisphere of the New World, but can be found on every continent except for Antarctica. The first fossil
examples of the family appear during the Cretaceous. Differentiation between the subfamilies of Engelhardioideae
and Juglandioideae occurred during the early Paleogene, about 64 million years ago. Extant examples of
Engelharioideae are generally tropical and evergreen, while those of Juglandioideae are deciduous and found in more
temperate zones. The second major step in the development of the pecan was a change from wind-dispersed fruits to
animal dispersion. This dispersal strategy coincides with the development of a husk around the fruit and a drastic
change in the relative concentrations of fatty acids. The ratio of oleic to linoleic acids are inverted between wind-
and animal-dispersed seeds.[22][23] Further differentiation from other species of Juglandaceae occurred about 44
million years ago during the Eocene. The fruits of the pecan genus Carya differ from those of the walnut genus
Juglans only in the formation of the husk of the fruit. The husks of walnuts develop from the bracts, bracteoles, and
sepals, or sepals only. The husks of pecans develop from the bracts and the bracteoles only.[23]

History
Before European settlement, pecans were widely consumed and traded by Native Americans. As a food source,
pecans are a natural choice for preagricultural society. They can provide two to five times more calories per unit
weight than wild game, and require no preparation. As a wild forage, the fruit of the previous growing season are
commonly still edible when found on the ground. Hollow tree trunks, found in abundance in pecan stands, offer ideal
storage of pecans by humans and squirrels alike.[10]

Pecans first became known to Europeans in the 16th century. The first Europeans to come into contact with pecans
were Spanish explorers in what is now Mexico, Texas, and Louisiana. The genus Carya does not exist in the Old
World. Because of their familiarity with the genus Juglans, these early explorers referred to the nuts as nogales and
nueces, the Spanish terms for "walnut trees" and "fruit of the walnut." They noted the particularly thin shell and
acorn-like shape of the fruit, indicating they were indeed referring to pecans.[10] The Spaniards brought the pecan
into Europe, Asia, and Africa beginning in the 16th century. In 1792, William Bartram reported in his botanical
book, Travels, a nut tree, Juglans exalata that some botanists today argue was the American pecan tree, but others
argue was hickory, Carya ovata.[24] Pecan trees are native to the United States, and writing about the pecan tree goes
back to the nation's founders. Thomas Jefferson planted pecan trees, Carya illinoinensis (Illinois nuts), in his nut
orchard at his home, Monticello, in Virginia. George Washington reported in his journal that Thomas Jefferson gave
him "Illinois nuts", pecans, which George Washington then grew at Mount Vernon, his Virginia home.
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Breeding and breeding programs
Active breeding and selection programs are carried out by USDA-ARS[25] with growing locations at Brownwood
and College Station, Texas. While selection work has been done since the late 1800s, most acreage of pecans grown
today are of older cultivars, such as 'Stuart', 'Schley', 'Desirable', with known flaws but also with known production
potential. The long cycle time for pecan trees plus financial considerations dictate that new varieties go through an
extensive vetting process before being widely planted. Numerous examples of varieties produce well in Texas, but
fail in the Southeastern U.S. due to increased disease pressure. Selection programs are ongoing at the state level,
with Alabama, Arkansas, Georgia, Kansas, Florida, Missouri and others having trial plantings.
Varieties that are adapted from the southern tier of States up through some parts of Iowa and even into southern
Canada are available from nurseries. Production potential drops significantly when planted further north than
Tennessee. Most breeding efforts for northern-adapted varieties have not been on a large enough scale to
significantly impact production. Varieties that are available and adapted (e.g., 'Major', 'Martzahn', 'Witte',
'Greenriver', and 'Posey') in zones 6 and further north are almost entirely selections from wild stands. A
northern-adapted variety must be grafted onto a northern rootstock to avoid freeze damage.
The pecan is a 32-chromosome species, and can hybridize with other 32-chromosome members of the Carya genus,
such as Carya ovata, Carya laciniosa, and Carya cordiformis. Most such hybrids are unproductive, though a few
second-generation hybrids have potential for producing hickory-flavored nuts with pecan nut structure. Such hybrids
are referred to as "hicans" to indicate their hybrid origin.

Symbolism
In 1906, Texas Governor James Stephen Hogg asked that a pecan tree be planted at his grave instead of a traditional
headstone, requesting that the nuts be distributed throughout the state to make Texas a "Land of Trees".[9] His wish
was carried out and this brought more attention to pecan trees. In 1919, the 36th Texas Legislature made the pecan
tree the state tree of Texas.
In southeast Texas, the Texas Pecan Festival is celebrated every year. There is also an annual Pecan Festival in
Colfax, Louisiana in the month of November.
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Pepita

Pumpkin seeds just scooped from the fruit

Pumpkin seeds after shelling, roasting, and
salting

Pepita (from Mexican Spanish: pepita de calabaza, "little seed of
squash") is a Spanish culinary term for the pumpkin seed, the edible
seed of a pumpkin or other cultivar of squash (genus Cucurbita). The
seeds are typically rather flat and asymmetrically oval, and light green
in color inside a white hull. The word can refer either to the hulled
kernel or unhulled whole seed, and most commonly refers to the
roasted end product. The pressed oil of the roasted seeds of a specific
pumpkin variety is also used in Central and Eastern European cuisine
(see Pumpkin seed oil).

Pepitas are a popular ingredient in Mexican cuisine and are also
roasted and served as a snack.[1] Marinated and roasted, they are an
autumn seasonal favorite in the rural United States, as well as a
commercially produced and distributed packaged snack, like sunflower
seeds, available year-round. Pepitas are known by their Spanish name
(usually shortened), and typically salted and sometimes spiced after
roasting (and today also available as a packaged product), in Mexico
and other Latin American countries, in the American Southwest, and in
speciality and Mexican food stores. In the Americas, they have been
eaten since at least the time of the Aztecs and probably much earlier,
since squash was one of the three earliest plant domesticates in the
Western Hemisphere, along with maize (corn) and common beans
(collectively the Native American agricultural "Three Sisters",
originating in Mexico).

As an ingredient in mole dishes, they are known in Spanish as pipián.
Lightly roasted, salted, unhulled pumpkin seeds are popular in Greece
with the descriptive Italian name, passatempo ("pastime").

Nutrition
The seeds are also good sources of protein, as well as iron, zinc, manganese, magnesium, phosphorus, copper,[2] and
potassium. In regards to iron, 25 grams of pepitas (about a US quarter-cup) can provide over 20 percent of the
recommended daily iron intake.
In 2007, Stevenson, et al., of the USDA's New Crops Products Research Unit [3] searched the primary literature for
information about the lipid content of pepitas, and then grew and analyzed pepitas from seven cultivars of
C. maxima.[4] They found the following ranges of fatty acid content in C. maxima pepitas:
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n:unsat Fatty acid name Percentage range

(14:0) Myristic acid 0.003-0.056

(16:0) Palmitic acid 1.6-8.0

(16:1) Palmitoleic acid 0.02-0.10

(18:0) Stearic acid 0.81-3.21

(18:1) Oleic acid 3.4-19.4

(18:2) Linoleic acid 5.1-20.4

(18:3) Linolenic acid 0.06-0.22

(20:0) Arachidic acid 0.06-0.21

(20:1) Gadoleic acid 0-0.035

(22:0) Behenic acid 0.02-0.12

The reported concentration of myristate and palmitate (the cholestrogenic fatty acids) for the pepitas ranged from
1.6% to 4.9%. The total unsaturated fatty acid concentration ranged from 9% to 21% of the pepita. The total fat
content ranged from 11% to 52%. Based on the quantity of alpha-tocopherol extracted in the oil, the vitamin E
content of the twelve C. maxima cultivar seeds ranged from 4 to 19 mg/100 g of pepita.

Nutraceutical uses
The seeds (and seed oil, see below) of pumpkins, such as Cucurbita pepo varieties have been subject to a great deal
of research, especially into the treatment of prostate ailments.[5]

Whole seeds or kernels
According to the USDA,[6] one gram of roasted pepita contain 5.69 mg L-tryptophan and one gram of pepita protein
contains 17.2 mg[7] of L-tryptophan. One cup of milk contains 183 mg. This high tryptophan content makes pepita of
interest to researchers studying the treatment of anxiety disorders.[8] Some eat the seeds as preventative measure
against onset of anxiety attacks, clinical depression and other mood disorders.
Some studies have also found pumpkin seeds to prevent arteriosclerosis (hardening of the arteries) and to regulate
cholesterol levels in the body.
A 2011 Egyptian study found that in rats, pumpkin seed oil has anti-hypertensive and cardio-protective properties.[9]

A 2009 double-blind, placebo-controlled Korean study found that in men suffering from benign prostatic hyperplasia
(n=47), pumpkin seed oil is an effective treatment.[10]

The oil
The oil of pumpkin seeds, a culinary speciality in (and important export commodity of) Central European cuisine as
a salad oil and a cooking oil, is also used to treat irritable bowel syndrome and various other ailments, both in folk
medicine and in modern medical practice and research.
Long an Eastern European folk remedy for the prostate problems of men, the oil has in fact been shown to improve
symptoms associated with an enlarged prostate due to benign prostatic hyperplasia. Components in pumpkin seed oil
appear to interrupt the triggering of prostate cell multiplication by testosterone and DHT. It is questionable whether
eating the seeds whole in snack quantities, rather than taking therapeutic doses of the concentrated oil, would provide
any prostate benefit.[2][5]

In German folk medicine, the oil is also used to quell parasitic infestations such as tapeworms.
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In Vietnam, consumption of relatively large numbers of seeds was seen to increase the evacuation rate of thread
worms from the gastrointestinal tract.
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Peppermint

Peppermint

Peppermint (Mentha x piperita)

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Lamiales
Family: Lamiaceae
Genus: Mentha

Binomial name

Mentha × piperita
L.

Peppermint (Mentha × piperita, also known as M. balsamea Willd.[1]) is a hybrid mint, a cross between watermint
and spearmint.[2] The plant, indigenous to Europe, is now widespread in cultivation throughout all regions of the
world.[3] It is found wild occasionally with its parent species.[3][4]

Botany

Peppermint flowers

Peppermint was first described in 1753 by Carolus Linnaeus from
specimens that had been collected in England; he treated it as a
species,[5] but it is now universally agreed to be a hybrid.[6]

It is a herbaceous rhizomatous perennial plant growing to 30–90 cm
(unknown operator: u'strong'unknown operator:
u'strong'unknown operator: u'strong' unknown operator:
u'strong') tall, with smooth stems, square in cross section. The
rhizomes are wide-spreading, fleshy, and bare fibrous roots. The leaves
are from 4–9 cm (unknown operator: u'strong'unknown operator:
u'strong'unknown operator: u'strong' unknown operator:
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u'strong') long and 1.5–4 cm (unknown operator: u'strong'unknown operator: u'strong'unknown operator:
u'strong' unknown operator: u'strong') cm broad, dark green with reddish veins, and with an acute apex and
coarsely toothed margins. The leaves and stems are usually slightly hairy. The flowers are purple, 6–8 mm
(unknown operator: u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown operator:
u'strong') long, with a four-lobed corolla about 5 mm (unknown operator: u'strong' in) diameter; they are
produced in whorls (verticillasters) around the stem, forming thick, blunt spikes. Flowering is from mid to late
summer. The chromosome number is variable, with 2n counts of 66, 72, 84, and 120 recorded.[4][7][8]

Ecology
Peppermint typically occurs in moist habitats, including stream sides and drainage ditches. Being a hybrid, it is
usually sterile, producing no seeds and reproducing only vegetatively, spreading by its rhizomes. If placed, it can
grow anywhere, with a few exceptions.[4][8]

Outside of its native range, areas where peppermint was formerly grown for oil often have an abundance of feral
plants, and it is considered invasive in Australia, the Galápagos Islands, New Zealand,[9] and in the United States.[10]

in the Great Lakes region, noted since 1843.[11]

Cultivation
Peppermint generally grows best in moist, shaded locations, and expands by underground stolons. Young shoots are
taken from old stocks and dibbled into the ground about 1.5 feet apart. They grow quickly and cover the ground with
runners if it is permanently moist. For the home gardener, it is often grown in containers to restrict rapid spreading. It
grows best with a good supply of water, without being water-logged, and planted in areas with part-sun to shade.
The leaves and flowering tops are used; they are collected as soon as the flowers begin to open and can be dried. The
wild form of the plant is less suitable for this purpose, with cultivated plants having been selected for more and better
oil content. They may be allowed to lie and wilt a little before distillation, or they may be taken directly to the still.

Uses

1887 illustration

Peppermint has a long tradition of medicinal use, with archaeological
evidence placing its use at least as far back as ten thousand years ago.
Peppermint has a high menthol content, and is often used as tea and for
flavouring ice cream, confectionery, chewing gum, and toothpaste. The
oil also contains menthone and menthyl esters, particularly menthyl
acetate.[12] Dried peppermint typically has 0.3-0.4% of volatile oil
containing menthol (29-48%), menthone (20-31%), menthyl acetate
(3-10%), menthofuran (1-7%) and many trace constituents including
limonene, pulegone, eucalyptol, and pinene.[13] It is the oldest and
most popular flavour of mint-flavoured confectionery. Peppermint can
also be found in some shampoos and soaps, which give the hair a
minty scent and produce a cooling sensation on the skin. Used in this
way, it has been known to help with insomnia.
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Freeze-dried leaves

One animal study has suggested that Peppermint may have
radioprotective effects in patients undergoing cancer treatment.[14]

The aroma of peppermint has been found to enhance memory.[15] As
such, it can be administered by instructors to their students before
examinations, to aid recall.[15]

Peppermint flowers are large nectar producers and honey bees as well
as other nectar harvesting organisms forage them heavily. A mild,
pleasant varietal honey can be produced if there is a sufficient area of
plants.

Peppermint oil

Peppermint oil has a high concentration of natural pesticides, mainly menthone.[16]

In 2007, Italian investigators reported that 75% of the patients in their study who took peppermint oil capsules for
four weeks had a major reduction in irritable bowel syndrome (IBS) symptoms, compared with just 38% of those
who took a placebo.[17] A second study in 2010, conducted in Iran, found similar results.[18] 2011 research showed
that peppermint acts through a specific anti-pain channel called TRPM8 to reduce pain sensing fibres. The authors
feel that this study provides information that is potentially the first step in determining a new type of mainstream
clinical treatment for Irritable Bowel Syndrome.[19]

Similarly, some poorly designed earlier trials found that peppermint oil has the ability to reduce colicky abdominal
pain due to IBS with an NNT (number needed to treat) around 3.1,[20] but the oil is an irritant to the stomach in the
quantity required and therefore needs wrapping for delayed release in the intestine. This could also be achieved by
using the whole herb or leaves rather than the volatile components alone. Peppermint relaxes the gastro-esophageal
sphincter, thus promoting belching.
Peppermint oil is also used in some Chinese medicines / medicated oils.

Toxicology
The toxicity studies of the plant have received controversial results. Some authors reported that the plant may induce
hepatic diseases (liver disease), while others found that it protects against liver damage that is caused by heavy
metals.[21][22] In addition to that, the toxicities of the plant seem to vary from one cultivar to another[23] and are dose
dependent.[21][24] This is probably attributed from the content level of pulegone.[25]

List of the cultivars
A number of cultivars have been selected for garden use:[7]

• Mentha × piperita 'Candymint'. Stems reddish.
• Mentha × piperita 'Citrata' (Includes a number of varieties including Orange Mint, Eau De Cologne Mint,

Grapefruit Mint). Leaves aromatic, hairless.
• Mentha × piperita 'Crispa'. Leaves wrinkled.
• Mentha × piperita 'Lime Mint'. Foliage lime-scented.
• Mentha × piperita 'Variegata'. Leaves mottled green and pale yellow.
• Mentha × piperita 'Chocolate Mint'. Flowers open from bottom up; reminiscent of flavour in Andes Chocolate

Mints, a popular confection.[26]

Commercial cultivars may include
• Dulgo pole [27]

• Zefir [27]

http://en.wikipedia.org/w/index.php?title=File%3APfefferminze_ies.jpg
http://en.wikipedia.org/w/index.php?title=Memory
http://en.wikipedia.org/w/index.php?title=Examinations
http://en.wikipedia.org/w/index.php?title=Honey_bee
http://en.wikipedia.org/w/index.php?title=Irritable_bowel_syndrome
http://en.wikipedia.org/w/index.php?title=Placebo
http://en.wikipedia.org/w/index.php?title=Number_needed_to_treat
http://en.wikipedia.org/w/index.php?title=Pulegone
http://en.wikipedia.org/w/index.php?title=Cultivar
http://en.wikipedia.org/w/index.php?title=Andes_Chocolate_Mints
http://en.wikipedia.org/w/index.php?title=Andes_Chocolate_Mints


Peppermint 855

• Bulgarian population #2 [27]

• Clone 11-6-22 [27]

• Clone 80-121-33 [27]

• Mitcham Digne 38 [28]

• Mitcham Ribecourt 19 [28]

• Todd's#x2019 [28]

Standardization of its products and services
• ISO 676:1995 - contains the information about the nomenclature of the variety and cultivars [29]

• ISO 5563:1984 - a specification for its dried leaves of Mentha piperita Linnaeus [30]

•• Aromatherapy
•• Candy cane
•• Chewing gum
• Peppermint oil - ISO 856:2006 [31]

•• Insect repellent
•• Mint chocolate
•• Peppermint tea
• Peppermint candy
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Phaseolus lunatus

Lima beans

Lima beans

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Fabales
Family: Fabaceae
Subfamily: Faboideae
Tribe: Phaseoleae
Genus: Phaseolus

Species: P. lunatus

Binomial name

Phaseolus lunatus
L.

Synonyms

Phaseolus limensis Macfad.
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Moche ceramic vessel with lima beans.
Larco Museum Collection. Lima-Peru

Phaseolus lunatus is a legume. It is grown for its seed, which is eaten as a
vegetable. It is commonly known as the lima bean or butter bean.

Origin and uses

Phaseolus lunatus is of Andean and Mesoamerican origin. Two separate
domestication events are believed to have occurred. The first, taking place
in the Andes around 2000 BC, produced a large-seeded variety (Lima type),
while the second, taking place in Mesoamerica around AD 800, produced a
small-seeded variety (Sieva type). By around 1300, cultivation had spread
north of the Rio Grande, and in the 1500s, the plant began to be cultivated
in the Old World.

Many people of European ancestry are allergic to Lima Beans due to a
genetic mutation that occurred around the time the bean was introduced to
that area of the world. In some European countries, 9 out of 10 people are allergic to the bean. This type of allergy is
rare and serious reactions are very rare. The body's immune system produces immunoglobulin E (IgE - an antibody)
and histamine in response to contact with the allergen.
The small-seeded wild form (Sieva type) is found distributed from Mexico to Argentina, generally below 1600
meters above sea level, while the large-seeded wild form (Lima type) is found distributed in the north of Peru,
between 320 and 2030 meters above sea level.
The Moche Culture (1-800 AD) cultivated all of the lima beans and often depicted them in their art.[1] During the
Spanish Viceroyalty of Peru, lima beans were exported to the rest of the Americas and Europe, and since the boxes
of such goods had their place of origin labeled "Lima - Peru", the beans got named as such.
The term "butter bean" is widely utilized for a large, flat and yellow/white variety of lima bean (P. lunatus var.
macrocarpus, or P. limensis[2]).
In the Southern United States the Sieva type are traditionally called butter beans, also otherwise known as the Dixie
or Henderson type. In that area, lima beans and butter beans are seen as two distinct types of beans.
In the United Kingdom, "butter beans" refer to either dried beans which can be purchased to re-hydrate, or the
canned variety which are ready to use. In culinary use, lima beans and butter beans are distinctly different, the former
being small and green, the latter large and yellow. In areas where both are considered to be lima beans, the green
variety may be labeled as "baby" (and less commonly "junior") limas.

Varieties
Both bush and pole (vine) varieties exist, the latter ranges from one to four meters in height. The bush varieties
mature earlier than the pole varieties. The pods are up to 15 cm long. The mature seeds are 1 to 3 cm long and oval
to kidney shaped. In most varieties the seeds are quite flat, but in the "potato" varieties the shape approaches
spherical. White seeds are common, but black, red, orange and variously mottled seeds are also known. The
immature seeds are uniformly green. Lima beans typically yield 2900 to 5000 kilograms of seed and 3000 to 8000
kilograms of biomass per hectare.
The seeds of the varieties listed below are white unless otherwise noted.
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Bush types
• Henderson/Thorogreen, 65 days (heirloom)
•• Eastland, 68 days
• Jackson Wonder, 68 days (heirloom, seeds brown mottled with purple)[3]

•• Baby Fordhook, 70 days
• Fordhook 242, 75 days, 1945 AAS winner

Pole types
• Giant Speckled/Christmas/Speckled Calico, 78 days (heirloom, seeds white mottled with red)[4]

• Big 6/Big Mama, 80 days[5]

•• King of the Garden, 85 days (heirloom)

Nutritional value
Lima beans, like many other legumes, are a good source of dietary fiber, and a virtually fat-free source of high
quality protein.
Lima beans contain both soluble fiber, which helps regulate blood sugar levels and lowers cholesterol, and insoluble
fiber, which prevents constipation, digestive disorders, irritable bowel syndrome and diverticulitis.

Blood sugar
The high fiber content in Lima beans prevents blood sugar levels from rising too rapidly after eating them.
This is due to the presence of large amounts of absorption-slowing compounds in the beans, and their high soluble
fiber content. Soluble fiber absorbs water in the stomach forming a gel that slows down the metabolism of the bean's
carbohydrates.
They can therefore help balance blood sugar levels while providing steady, slow-burning energy, which makes them
a good choice for people with diabetes suffering with insulin resistance.

Heart
Soluble fiber binds with the bile acids that form cholesterol and, because it is not absorbed by the intestines, it exits
the body taking the bile acids with it. As a result, the cholesterol level is lowered.
They may therefore help to prevent heart disease, and may reduce the medical dosage required to combat cholesterol
in the form of natural food.
Lima beans also provide folate and magnesium. Folate lowers levels of homocysteine, an amino acid that is an
intermediate product in an important metabolic process called the methylation cycle. Elevated blood levels of
homocysteine are an independent risk factor for heart attack, stroke, and peripheral vascular disease.
The magnesium content of lima beans is a calcium channel blocker. When enough magnesium is present veins and
arteries relax, which reduces resistance and improves the flow of blood, oxygen and nutrients throughout the body.
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Other minerals
Apart from providing slow-burning complex carbohydrates, lima beans can increase energy levels by helping to
restore more iron. For menstruating women, who are more at risk of iron deficiency, lima beans can provide iron, an
integral component of hemoglobin—hemoglobin transports oxygen from the lungs to all body cells, and is also part
of key enzyme systems for energy production and metabolism.
Lima beans are a very good source of the trace mineral manganese, and help enzymes important for energy
production and antioxidant defense. Lima beans also contain the trace mineral molybdenum, an integral component
of the valuable enzyme sulfite oxidase; sulfite oxidase detoxifies sulfites found as food preservatives.
Raw lima beans and butter beans contain toxic linamarin, a cyanogenic glucoside—one handful of raw beans can
make a person violently ill. The beans are rendered safe when cooked. Low-linamarin varieties are typically used for
culinary purposes.

Nutrition facts
Lima beans, cooked 1.00 cup 188.00 grams 216.20 calories

Nutrient Amount DV (%) Nutrient Density

Molybdenum 141.00 mcg 188.0 15.7

Tryptophan 0.17 g 53.1 4.4

Dietary Fiber 13.16 g 52.6 4.4

Manganese 0.97 mg 48.5 4.0

Folate 156.23 mcg 39.1 3.3

Protein 14.66 g 29.3 2.4

Potassium 955.04 mg 27.3 2.3

Iron 4.49 mg 24.9 2.1

Copper 0.44 mg 22.0 1.8

Phosphorus 208.68 mg 20.9 1.7

Magnesium 80.84 mg 20.2 1.7

Vitamin B1 (Thiamin) 0.30 mg 20.0 1.7
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External links
• Crop Wild Relatives Gap Analysis Portal (http:/ / gisweb. ciat. cgiar. org/ GapAnalysis/ ?p=275) reliable

information source on where and what to conserve ex-situ, regarding Phaseolus genepool
• Plants For A Future: Database Search Results (http:/ / www. ibiblio. org/ pfaf/ cgi-bin/ arr_html?Phaseolus+

lunatus& CAN=COMIND)
• Illustrated Legume Genetic Resources Database (http:/ / www. gene. affrc. go. jp/ htbin/ plant/ image/

get_logo_e?plno=54239004)
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• Sorting Phaseolus Names (http:/ / www. plantnames. unimelb. edu. au/ Sorting/ Phaseolus. html#dic8. 0)
• Recording of a song called "Butter Beans" from the Florida Folklife Collection (made available for public use

from the State Archives of Florida) (http:/ / www. floridamemory. com/ Collections/ folklife/ folklife_cd2. cfm)

Phaseolus vulgaris

Phaseolus vulgaris

A variety of the common bean with flat pods

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Fabales
Family: Fabaceae
Genus: Phaseolus

Species: P. vulgaris

Binomial name

Phaseolus vulgaris
L.

Phaseolus vulgaris, the common bean, is an herbaceous annual plant domesticated independently in ancient
Mesoamerica and the Andes, and now grown worldwide for its edible bean, popular both dry and as a green bean.
The leaf is occasionally used as a leaf vegetable, and the straw is used for fodder. Beans, squash and maize
constituted the "Three Sisters" that provided the foundation of Native American agriculture.
Botanically, the common bean is classified as a dicotyledon. Beans are legumes, so acquire their nitrogen through an
association with rhizobia, a species of nitrogen-fixing bacteria. 18.3 million tonnes of dry common beans and 6.6
million tonnes of green beans were grown worldwide in 2007.[1]
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The other major type of bean is the broad bean (Vicia faba), of which only 3.7 million tonnes were grown in 2007.
The commercial production of beans is well-distributed worldwide, with countries in Asia, Africa, Europe, Oceania,
South and North America all among the top bean growers. Brazil and India are the largest producers of dry beans
while China produces, by far, the largest quantity of green beans, almost as much as the rest of the top ten growers
combined.[1]

Description

Top Ten Dry Bean Producers
(million metric ton), 2007

  Brazil 3.2

  India 3.0

  Myanmar 1.7

  China 1.2

  United States 1.1

  Mexico 0.9

  Tanzania 0.5

  Kenya 0.4

  Argentina 0.4

  Uganda 0.3

World Total 18.3

Source: FAO, FAOSTAT [2]

Top Ten Green Bean Producers
(million metric ton), 2007

  China 2.47

  Indonesia 0.87

  Turkey 0.52

  India 0.42

  Spain 0.22

  Egypt 0.22

  Italy 0.19

  Morocco 0.18

  United States 0.12

  Belgium 0.11

World Total 6.61

Source: FAO, FAOSTAT [2]

The common bean is a highly variable species with a long history. Bush varieties form erect bushes 20–60 
centimeters (unknown operator: u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown 
operator: u'strong') tall, while pole or running varieties form vines 2–3 meters (6 ft unknown operator: 
u'strong' in–9 ft unknown operator: u'strong' in) long. All varieties bear alternate, green or purple leaves, divided
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into three oval, smooth-edged leaflets, each 6–15 centimeters (unknown operator: u'strong'unknown operator:
u'strong'unknown operator: u'strong' unknown operator: u'strong') long and 3–11 centimeters (unknown
operator: u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown operator: u'strong')
wide. The white, pink, or purple flowers are about 1 cm long, and give way to pods 8–20 centimeters (unknown
operator: u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown operator: u'strong')
long, 1–1.5 cm wide, green, yellow, black or purple in color, each containing 4–6 beans. The beans are smooth,
plump, kidney-shaped, up to 1.5 cm long, range widely in color, and are often mottled in two or more colors.

Dry beans

"Painted Pony" dry beans (Phaseolus vulgaris)

Similar to other beans, the common bean is high in starch, protein
and dietary fiber and is an excellent source of iron, potassium,
selenium, molybdenum, thiamine, vitamin B6, and folic acid.

Dry beans will keep indefinitely if stored in a cool, dry place, but
as time passes, their nutritive value and flavor degrade and
cooking times lengthen. Dried beans are almost always cooked by
boiling, often after having been soaked for several hours. While
the soaking is not strictly necessary, it shortens cooking time and
results in more evenly textured beans. In addition, discarding one
or more batches of soaking water leaches out hard-to-digest
complex sugars that can cause flatulence, though those who eat

beans regularly rarely have difficulties with flatulence, as intestinal microbes adjust. The several methods include
overnight soaking, and the power soak method, which is to boil beans for three minutes, then set them aside for 2–4
hours, then drain and discard the water and proceed with cooking. Common beans take longer to cook than most
pulses: cooking times vary from one to four hours, but are substantially reduced with pressure cooking.

In Mexico, Central America and South America, the traditional spice to use with beans is epazote, which is also said
to aid digestion. In East Asia, a type of seaweed, kombu, is added to beans as they cook for the same purpose. Salt,
sugar, and acidic foods such as tomatoes may harden uncooked beans, resulting in seasoned beans at the expense of
slightly longer cooking times.
Dry beans may also be bought cooked and canned as refried beans, or whole with water, salt, and sometimes sugar.

Green beans

Green beans (snap beans)

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  129 kJ (unknown operator: u'strong' kcal)

Carbohydrates 7 g

- Sugars 1.4 g

- Dietary fiber 3.4 g

Fat 0.1 g

Protein 1.8 g

Vitamin A equiv. 35 μg (4%)

Vitamin C 16 mg (19%)

Calcium 37 mg (4%)
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Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

The three commonly known types of green beans are: string or runner beans, stringless or French beans
(depending on whether the pod has a tough, fibrous "string" running along its length), and snap beans, which may
be round or have a thin, flat pod that requires less cooking time. Compared to the dry beans, they provide less starch
and protein, and more vitamin A and vitamin C. The green beans are often steamed, boiled, stir-fried, or baked in
casseroles.

Shelling beans
Shell, shelled, or shelling beans are beans removed from their pods before being cooked or dried. Common beans
can be used as shell beans, but the term also refers to other species of beans whose pods are not typically eaten, such
as lima beans, soybeans, peas, and fava beans. Fresh shell beans are nutritionally similar to dry beans, but are
prepared more like a vegetable, often being steamed, fried, or made into soups.

A bean flower

Popping beans

The nuña is an Andean subspecies, Phaseolus vulgaris subsp. nunas
(formerly Phaseolus vulgaris (Nuñas group)), with round, multicolored
seeds that resemble pigeon eggs. When cooked on high heat, the bean
explodes, exposing the inner part, in the manner of popcorn and other
puffed grains.

Toxicity
The toxic compound phytohaemagglutinin, a lectin, is present in many common bean varieties, but is especially
concentrated in red kidney beans. White kidney beans contain about a third as much toxin as the red variety; broad
beans (Vicia faba) contain 5 to 10% as much as red kidney beans.[3]

Phytohaemagglutinin can be deactivated by boiling beans for ten minutes; the ten minutes at boiling point (100 °C
(unknown operator: u'strong' °F)) are sufficient to degrade the toxin, but not to cook the beans. For dry beans, the
U.S. Food and Drug Administration (FDA) also recommends an initial soak of at least 5 hours in water, which
should then be discarded.[3]

If the beans are cooked at a temperature below boiling (without a preliminary boil), as in a slow cooker, the toxic
effect of haemagglutinin is increased: beans cooked at 80 °C (unknown operator: u'strong' °F) are reported to be
up five times as toxic as raw beans.[3] Outbreaks of poisoning have been associated with cooking kidney beans in
slow cookers. [3]

The primary symptoms of phytohaemagglutinin poisoning are nausea, vomiting, and diarrhea. Onset is from one to
three hours after consumption of improperly prepared beans, and symptoms typically resolve within a few hours.[3]

Consumption of as few as four or five raw, soaked kidney beans can cause symptoms.[3]

Beans are high in purines, which are metabolized to uric acid. Uric acid is not a toxin as such, but may promote the
development or exacerbation of gout. For this reason, persons with gout are often advised to limit their consumption
of beans.[4] Uric acid is an important antioxidant in humans and, according to cohort studies, might be
neuroprotective in cases of multiple sclerosis and Parkinson's disease.
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Varieties

Diversity in dry common beans

Many well-known bean varieties belong to this species, and none
of the lists below are in any way exhaustive. Both bush and
running (pole) varieties exist. The colors and shapes of pods and
seeds vary tremendously.

New Mexico cave bean

The Aztec bean, also known as [New Mexico] cave bean, New
Mexico Appaloosa bean, and Jacob's Cattle,[5] is a mottled red and
white bean native to the North American Southwest, said to have
been cultivated from 1,500-year-old beans found in a cave in New
Mexico, USA. This bean is also available under the trademark Anasazi Bean.

Black beans

Black turtle beans

The small, shiny black turtle bean is especially popular in Latin
American cuisine, though it can also be found in Cajun and Creole
cuisines of south Louisiana. It is often called simply the black
bean (frijol negro, zaragoza, poroto negro, caraota o habichuela
negra in Spanish, and feijão preto in Portuguese), although this
can cause confusion with other black beans.

The black turtle bean has a dense, meaty texture, which makes it
popular in vegetarian dishes, such as the Mexican-American black
bean burrito. It is a very popular bean in various regions of Brazil,
and is used in the national dish, feijoada. It is also a main

ingredient of Moros y Cristianos in Cuba, is a must-have in the typical gallo pinto of Costa Rica and Nicaragua, is a
fundamental part of pabellón criollo in Venezuela, and is served in almost all of Latin America, as well as many
Hispanic enclaves in the United States. The black turtle bean is also popular for making into soups. In Cuba, black
bean soup is a traditional dish, usually served with white rice.

It is also common to keep the boiled water of these beans (which acquires a black coloring) and consume it as a soup
with other ingredients for seasoning (known as sopa negra, black soup), as a broth (caldo de frijol, bean broth) or to
season or color other dishes (aforementioned gallo pinto, for example).
Samples of black turtle beans were reported in 2006 to contain total anthocyanins in their dried seed coats of 0−2.78
mg/g.[6]

Black turtle bean varieties include:
•• Black Magic
•• Blackhawk
•• Domino
•• Nighthawk
•• Valentine
•• Zorro
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Cranberry and borlotti beans

Fresh borlotti beans

Cranberry beans originated in Colombia as the cargamanto.[7] The
bean is a medium-large, tan or hazelnut-colored bean, splashed
with red/black to magenta streaks. A new cranberry bean variety,
'Crimson', is light tan and speckled maroon, and is also resistant to
viruses and has a high yield.[8]

Crimson is a new cranberry dry bean.

Borlotti beans, also known as Roman beans or romano beans (not to be
confused with Italian flat beans, a green bean also called "romano
bean"), are a variety of cranberry bean bred in Italy to have a thicker
skin. They are much used in Italian, Portuguese and Greek cuisine.

Pinto beans look the same as cranberry and borlotti beans, but differ in
taste.

Pink beans
Pink beans are small, oval-shaped beans, pale pink in color, also known by the Spanish name habichuelas rosadas.[9]

The Santa Maria pinquito (spanglish = pink and small), is commercially grown on the mesas above Santa Maria,
California, and is a necessary ingredient in Santa Maria Style BBQ.

Pinto beans

Pinto beans

The pinto bean (Spanish: frijol pinto, literally "speckled bean";
Portuguese: feijão carioca, literally "carioca bean") is named for
its mottled skin (compare pinto horse), hence it is a type of mottled
bean. It is the most common bean in the United States[10] and
northwestern Mexico,[11] and is most often eaten whole in broth or
mashed and refried. Either whole or mashed, it is a common filling
for burritos. The young pods may also be harvested and cooked as
green pinto beans.

This is the bean most commonly used for refried beans (fresh or
canned) and in many dishes. Rice and pinto beans served with

cornbread or corn tortillas are often a staple meal where meat is unavailable; the amino acids in this combination
make it a complete protein source. This variety is often used in chili con carne, although the kidney bean, black bean,
and many others may also be used in other locales (see below).

Pinto beans are commonly eaten beans in Brazilian cuisine (legumes, mainly common bean, are a staple food 
everywhere in the country, cultivated since 3000BCE, along with starch-rich foods, such as rice, manioc, pasta and 
other wheat-based products, polenta and other corn-based products, potatoes and yams). There, it is called feijão 
carioca, probably due to its color, which resembles the skin phenotype of some suntanned white people, mildly 
swarthy and freckled, as many White Brazilians from Rio de Janeiro — other ways Brazilians use to call common 
bean varieties are feijão preto, feijão mulato and feijão branco, literally black, mulatto and white beans then open to
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comparisons with human "races" and phenotypes (nevertheless, the newly introduced or recently rediscovered red
beans are called feijão vermelho in Portuguese as literal translation from English, and Brazilians are not used to
yellow beans so far).
In the southeastern part of the United States, pinto beans were once a staple of the people, especially during the
winter months. Some churches in rural areas still sponsor "pinto bean suppers" for social gatherings and fund raisers.

Alubia pinta alavesa

The alubia pinta alavesa, or the "Alavese pinto bean", a red
variety of the pinto bean, originated in Añana,[12] a town and
municipality located in the province of Álava, in the Basque
Country of northern Spain. In October, the Feria de la alubia pinta
alavesa (Alavese pinto bean fair) is celebrated in Pobes.[13]

Pinto bean varieties include:
•• Burke
•• Othello
•• Maverick
•• Sierra

Studies have indicated pinto beans can help reduce cholesterol levels.[14][15]

Kidney beans

Kidney beans, raw

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1393 kJ (unknown operator: u'strong' kcal)

Carbohydrates 60 g

- Sugars 2 g

- Dietary fiber 15 g

Fat 1 g

Protein 24 g

Water 12 g

Pantothenic acid (B5) 0.8 mg (16%)

Folate (vit. B9) 394 μg (99%)

Calcium 143 mg (14%)

Iron 8 mg (62%)

Magnesium 140 mg (39%)

Potassium 1406 mg (30%)

Zinc 3 mg (32%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]
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Red kidney beans

Rajmah (red kidney beans) gravy, served with rice

The kidney bean, otherwise called the chili bean, with its dark red
skin, is named for its visual resemblance in shape and colour to a
kidney. Kidney beans are also known as red beans, although this
can confuse it with other beans that are red, such as azuki beans.
Red kidney beans (rājmā in Hindi and Punjabi) are an integral part
of the cuisine in northern region of India. Red kidney beans are
used in New Orleans and much of southern Louisiana for the
classic Monday Creole dish of red beans and rice. The smaller,
darker red beans are also used, particularly in Louisiana families
with a recent Caribbean heritage. They are a common ingredient in
chili con carne. Small kidney beans used in La Rioja, Spain, are
called caparrones.

Kidney beans, and some others, are toxic if not heated at boiling
point for at least 10 minutes.

Shell beans

Many beans are eaten without their pods.

Flageolet beans

The flageolet bean is often eaten in France. They are small, light
green, and kidney shaped. The texture is firm yet creamy if shelled

and cooked when fresh but semi-dry. The 'Chevrier' variety has been submitted for the French Label Rouge
controlled label, similar to Appellation d'origine controllée. Flageolet bean varieties include:

•• Chevrier (the original heirloom)
•• Elsa
•• Flambeau
•• Flamingo

White beans

Cannellini beans

The small, white navy bean, also called pea bean or haricot, is
particularly popular in the United Kingdom and the US, featured
in such dishes as baked beans and even pies, as well as in various
soups such as Senate bean soup.[16] Consumption of baked beans
has been shown to lower total cholesterol levels and low-density
lipoprotein cholesterol.[17][18] This might be at least partly
explained by high saponin content of navy bean. Saponins also
exhibit antibacterial and anti-fungal activity, and have been found
to inhibit cancer cell growth.[19] Furthermore, navy bean is the
richest source of ferulic acid and p-coumaric acid among the
common bean varieties.[20]

In Costa Rican cuisine, white beans are exclusively used in dishes
containing pork meat.

Navy bean varieties include:
•• Great Northern
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•• Rainy River
•• Robust
•• Michelite
•• Sanilac
Other white beans include cannellini, a popular variety in central and southern Italy, which is related to the kidney
bean, and like the kidney bean, it has higher levels of the toxin lectin (phytohaemagglutinin). Two notable Greek
types of giant white beans exist, the gígantes (Greek: γίγαντες, giants) and the eléfantes (ελέφαντες, elephants),
which are more than twice as big as regular beans, taste slightly sweeter, and are favored for baking. These beans are
white types of the Phaseolus coccineus runner bean. They are produced in a specific part of northern Greece
(protected label), but can be found throughout the country.

Yellow beans
Sinaloa Azufrado, Sulphur, Mayocoba, and Peruano (also called canary) are types of yellow beans.
Peruano beans (also called canary or mayacoba beans) are small, oval, yellow-colored beans about 1/2 inch (1 cm)
long with a thin skin. Peruano beans have a creamy texture when cooked, and are one of the top-selling beans in
Mexico City since 2005 (being native to Mexico, despite the name). However, yellow beans are uncommon in the
United States due to a controversial patent issued in 1999 to John Proctor, who selected and named a strain of yellow
bean from seeds he brought back from Mexico. U.S. Patent No. 5,894,079 (the Enola or yellow bean patent) granted
POD-NERS, LLC., exclusive right to import and sell yellow beans in the United States from 1999 through 2008,
when the patent was rejected after reexamination.[21][22]
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Phoenix dactylifera

Phoenix dactylifera

Date palms, Rashidiya, Dubai

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Monocots
(unranked): Commelinids
Order: Arecales
Family: Arecaceae
Genus: Phoenix

Species: P. dactylifera

Binomial name

Phoenix dactylifera
L.

The date palm (Phoenix dactylifera) is a palm in the genus Phoenix, cultivated for its edible sweet fruit. Although
its place of origin is unknown because of long cultivation, it probably originated from lands around the Persian
Gulf.[1] It is a medium-sized plant, 15–25 m tall, growing singly or forming a clump with several stems from a single
root system. The leaves are 3–5 m long, with spines on the petiole, and pinnate, with about 150 leaflets; the leaflets
are 30 cm long and 2 cm wide. The full span of the crown ranges from 6 to 10 m.

Etymology
The species name dactylifera "date-bearing" comes from Ancient Greek dáktulos "date" (also "finger")[2] and the
stem of the Latin verb ferō "I bear".[3]

History of dates
Dates have been a staple food of the Middle East for thousands of years. They are believed to have originated around
the Persian Gulf, and have been cultivated since ancient times from Mesopotamia to prehistoric Egypt, possibly as
early as 4000 BCE. The Ancient Egyptians used the fruits to be made into date wine, and ate them at harvest. There
is archaeological evidence of date cultivation in eastern Arabia in 6000 BCE. (Alvarez-Mon 2006).
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In later times, traders spread dates around South and South West Asia, northern Africa, and Spain and Italy. Dates
were introduced into Mexico and California by the Spaniards by 1765, around Mission San Ignacio.
A date palm cultivar, known as Judean date palm is renowned for its long-lived orthodox seed, which successfully
sprouted after accidental storage for 2000 years.[4] This particular seed was presently reputed to be the oldest viable
seed until the sprouting of over 30,000 year old silene stenophylla seeds, but the upper survival time limit of properly
stored seeds remains unknown.[5]

Dates

Dates

Worldwide date yield

The fruit is known as a date.[6] The fruit's English
name, as well as the Latin species name dactylifera,
both come from the Greek word for "finger," dáktulos,
because of the fruit's elongated shape. Dates are
oval-cylindrical, 3–7 cm long, and 2–3 cm diameter,
and when unripe, range from bright red to bright yellow
in colour, depending on variety. Dates contain a single
seed about 2–2.5 cm long and 6–8 mm thick. Three
main cultivar groups of date exist: soft (e.g. 'Barhee',
'Halawy', 'Khadrawy', 'Medjool'), semi-dry (e.g. 'Dayri',
'Deglet Noor', 'Zahdi'), and dry (e.g. 'Thoory'). The type
of fruit depends on the glucose, fructose and sucrose
content.

The date palm is dioecious, having separate male and
female plants. They can be easily grown from seed, but
only 50% of seedlings will be female and hence fruit
bearing, and dates from seedling plants are often
smaller and of poorer quality. Most commercial
plantations thus use cuttings of heavily cropping
cultivars. Plants grown from cuttings will fruit 2–3
years earlier than seedling plants.

Dates are naturally wind pollinated but in both
traditional oasis horticulture and in the modern
commercial orchards they are entirely pollinated
manually. Natural pollination occurs with about an

equal number of male and female plants. However, with assistance, one male can pollinate up to 100 females. Since
the males are of value only as pollinators, this allows the growers to use their resources for many more fruit
producing female plants. Some growers do not even maintain any male plants as male flowers become available at
local markets at pollination time. Manual pollination is done by skilled labourers on ladders. In some areas such as
Iraq the pollinator climbs the tree using a special climbing tool that wraps around the tree trunk and the climber's
back to keep him attached to the trunk while climbing. Less often the pollen may be blown onto the female flowers
by a wind machine.

http://en.wikipedia.org/w/index.php?title=Asia
http://en.wikipedia.org/w/index.php?title=Africa
http://en.wikipedia.org/w/index.php?title=Spain
http://en.wikipedia.org/w/index.php?title=Italy
http://en.wikipedia.org/w/index.php?title=Mexico
http://en.wikipedia.org/w/index.php?title=California
http://en.wikipedia.org/w/index.php?title=Misi%C3%B3n_San_Ignacio_Kadakaam%C3%A1n
http://en.wikipedia.org/w/index.php?title=Cultivar
http://en.wikipedia.org/w/index.php?title=Judean_date_palm
http://en.wikipedia.org/w/index.php?title=Orthodox_seed
http://en.wikipedia.org/w/index.php?title=Oldest_viable_seed
http://en.wikipedia.org/w/index.php?title=Oldest_viable_seed
http://en.wikipedia.org/w/index.php?title=File%3AKajur.jpg
http://en.wikipedia.org/w/index.php?title=File%3ADateYield.png
http://en.wikipedia.org/w/index.php?title=Fruit
http://en.wikipedia.org/w/index.php?title=Seed
http://en.wikipedia.org/w/index.php?title=Cultivar_group
http://en.wikipedia.org/w/index.php?title=Deglet_Noor
http://en.wikipedia.org/w/index.php?title=Glucose
http://en.wikipedia.org/w/index.php?title=Fructose
http://en.wikipedia.org/w/index.php?title=Sucrose
http://en.wikipedia.org/w/index.php?title=Plant_sexuality
http://en.wikipedia.org/w/index.php?title=Cutting_%28plant%29
http://en.wikipedia.org/w/index.php?title=Pollination
http://en.wikipedia.org/w/index.php?title=Oasis
http://en.wikipedia.org/w/index.php?title=Horticulture
http://en.wikipedia.org/w/index.php?title=Hand_pollination
http://en.wikipedia.org/w/index.php?title=Hand_pollination
http://en.wikipedia.org/w/index.php?title=Pollinate
http://en.wikipedia.org/w/index.php?title=Ladder
http://en.wikipedia.org/w/index.php?title=Iraq
http://en.wikipedia.org/w/index.php?title=Pollen


Phoenix dactylifera 873

Fresh dates, clockwise from top right: crunchy,
crunchy opened, soft out of skin, soft.

Parthenocarpic cultivars are available but the seedless fruit is smaller
and of lower quality.

Dates ripen in four stages, which are known throughout the world by
their Arabic names kimri (unripe), khlal (full-size, crunchy), rutab
(ripe, soft), tamr (ripe, sun-dried). A 100 gram portion of fresh dates is
a source of vitamin C and supplies 230 kcal (960 kJ) of energy. Since
dates contain relatively little water, they do not become much more
concentrated upon drying, although the vitamin C is lost in the process.

Dates are an important traditional crop in Turkey, Iraq, Arabia, and
north Africa west to Morocco and are mentioned more than 50 times in
the Bible. In Islamic countries, dates and yogurt or milk are a
traditional first meal when the sun sets during Ramadan. Dates (especially Medjool and Deglet Noor) are also
cultivated in southern California, Arizona and southern Florida in the United States.

Date palms can take 4 to 8 years after planting before they will bear fruit, and produce viable yields for commercial
harvest between 7 to 10 years. Mature date palms can produce 80–120 kilograms (176–264 lb) of dates per harvest
season, although they do not all ripen at the same time so several harvests are required. In order to get fruit of
marketable quality, the bunches of dates must be thinned and bagged or covered before ripening so that the
remaining fruits grow larger and are protected from weather and pests such as birds.

Cultivars of dates

Date palm orchard, Boumalne, Morocco

A large number of date cultivars are grown. The most important are:
• Aabel — common in Libya.
• Ajwah — from the town of Medina in Saudi Arabia, it is the subject

of a famous Hadith of the Prophet Muhammad.
• Al-Barakah — from Saudi Arabia.
• Amir Hajj or 'Amer Hajj' — from Iraq, these are soft with a thin

skin and thick flesh, sometimes called "the visitor's date" because it
is a delicacy served to guests.

• 'Abid Rahim (Arabic: عبد رحيم), from Sudan. In Nigeria it is called
Dabino and used by Muslims to break their fast.

• Barakawi (Arabic: بركاوي), from Sudan.
• Barhee or (barhi) (from Arabic barh, a hot wind) — these are nearly spherical, light amber to dark brown when

ripe; soft, with thick flesh and rich flavour. One of the few varieties that are good in the khalal stage when they
are yellow (like a fresh grape as opposed to dry, like a raisin).

• Bireir (Arabic: برير) — from Sudan.
• Datça Date - Turkey
• Deglet Noor (Arabic: دڤلة النور 'date of light') — so named because the centre appears light or golden when held up

to the sun. This is a leading date in Libya, Algeria, the USA, and Tunisia, and in the latter country it is grown in
inland oases and is the chief export cultivar. It is semi-dry and not very sweet.

• Derrie or 'Dayri' (the 'Monastery' date) — from southern Iraq — these are long, slender, nearly black, and soft.
• Empress — developed by the DaVall Family in Indio California USA from a seedling of 'Thoory'. It is large, and

is softer and sweeter than 'Thoory'. It generally has a light tan top half and brown bottom half.
• Fardh or Fard - common in Oman, deep dark brown, tender skin, sweet flavor, small seed. Keeps well when well

packed.
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• Ftimi or 'Alligue' — these are grown in inland oases of Tunisia.
• Holwah (Halawi) (Arabic: 'sweet') — these are soft, and extremely sweet, small to medium in size.
• Haleema — in Hoon, Libya (Haleema is a woman's name).
• Hayany — from Egypt (Hayani) (Hayany is a man's name) — these dates are dark-red to nearly black and soft.
• Iteema — common in Algeria.
• Khajur — common in India / Pakistan.
• Kenta — common in Tunisia.

Khadrawi date

Medjool date

• Khadrawy (Arabic: 'green') — a cultivar favoured by many Arabs, it is a soft, very
dark date.

• Khalasah (Arabic: 'quintessence') — one of the most famous palm cultivars in Saudi
Arabia, famous for its sweetness level that is not high nor low, thus, suits most
people. Its fruit is called 'Khlas'. Its famous place is 'Huffuf' (Al-Ahsa) and 'Qatif' in
the Eastern Province of Saudi Arabia (Al-Sharqheyah).

• Khastawi (Khusatawi, Kustawy) — this is the leading soft date in Iraq; it is syrupy
and small in size, prized for dessert.

• Maktoom (Arabic: 'hidden') — this is a large, red-brown, thick-skinned, soft,
medium-sweet date.

• Manakbir — a large fruit that ripens early.
• Medjool or (Mejhool) (Arabic: 'unknown') — from Morocco, also grown in the USA,

Saudi Arabia, Jordan, the Palestinian territories and Israel; a large, sweet and
succulent date.

• Migraf (Mejraf) — very popular in Southern Yemen, these are large, golden-amber
dates.

• Mgmaget Ayuob — from Hoon, Libya.
• Mishriq (Arabic: 'East' — مشرق) — from Sudan and Saudi Arabia.
• Mozafati — from Iran, where it is mainly grown in Kerman province, and often

named "Bam (Mozafati) dates", after a city in that province. It is a dark, soft and
sweet date of medium size. It is exceptionally well-suited for fresh consumption,
because of its long shelf life. At a temperature of −5 degrees Celsius (23 °F) it can be
kept for up to 2 years. It accounts for 10% of total Iranian date crop. (100,000 tons, of which 30% is exported).

• Nabtat-seyf — in Saudi Arabia.
• Rotab — from Iran, they are dark and soft.
• Sag‘ai — from Saudi Arabia.
• Saidy (Saidi) — soft, very sweet, these are popular in Libya.
• Sayer (Sayir) (Arabic: 'common') — these dates are dark orange-brown, of medium size, soft and syrupy.
• Sekkeri — (lit. sugary) (Arabic: سكري) Dark brown skin; distinctly sweet and soft flesh, from Saudi Arabia, it is

the most expensive kind.
• Sellaj — (Arabic: سلّج)in Saudi Arabia.
• Tagyat — common in Libya.
• Tamej — in Libya.
• Thoory (Thuri) — popular in Algeria, this dry date is brown-red when cured with a bluish bloom and very

wrinkled skin. Its flesh is sometimes hard and brittle but the flavour described as sweet and nutty.
• Umeljwary — in Libya.
• Umelkhashab — Brilliant red skin; bittersweet, hard white flesh (Saudi Arabia).
• Zahidi (Arabic: '[Of the] ascetic') — these medium size, cylindrical, light golden-brown semi-dry dates are very

sugary, and sold as soft, medium-hard and hard.
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• Zaghloul (Arabic: زغلول) -Dark red skin, long, and very crunchy when served fresh (as they invariably are), their
sugar content is so high that it desiccates the mouth. The variety is essentially exclusive to Egypt, where it is
subject to an element of nationalist sentiment (Saad Zaghloul being a major Egyptian national hero).

The Gaza Strip, especially Dier al Balah, "Village of Dates", is known for its exceptionally sweet red dates. There
are more than 100 known cultivars in Iraq. It should be noted, however, that a cultivar can have several names
depending on the locality.

Production

Date seller in the old souq in Kuwait City Date City in Buraidah

Date output in 2005

Top Twenty Dates Producers — 2009
(1000 metric tonnes)

  Egypt 1,350.00

  Iran 1,088.04

  Saudi Arabia 1,052.40

  Pakistan 735.28

  United Arab Emirates 759.00

  Algeria 600.70

  Iraq 507.00

  Sudan 339.30

  Oman 278.59

  Libya 160.10

  Tunisia 145.00

  China 140.00

  Morocco 72.00

  Yemen 56.76

  Niger 37.79
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  Turkey 25.28

  Israel 22.19

  Qatar 21.60

  Mauritania 20.00

  Chad 18.78

World Total (more than) 7462.51

Source:
UN Food & Agriculture Organisation (FAO)[7]

Food uses

Dates

Deglet Noor dates

Nutritional value per serving

Serving size 100 grams

Energy  1178 kJ (unknown operator: u'strong' kcal)

Carbohydrates 75.03 g

- Sugars 63.35 g

- Dietary fiber 8 g

Fat 0.39 g

Protein 2.45

Water 20.53 g

Vitamin A 10 IU

- beta-carotene 6 μg (0%)

- lutein and zeaxanthin 75 μg

Thiamine (vit. B1) 0.052 mg (5%)

Riboflavin (vit. B2) 0.066 mg (6%)

Niacin (vit. B3) 1.274 mg (8%)

Pantothenic acid (B5) 0.589 mg (12%)

Vitamin B6 0.165 mg (13%)
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Folate (vit. B9) 19 μg (5%)

Vitamin C 0.4 mg (0%)

Vitamin E 0.05 mg (0%)

Vitamin K 2.7 μg (3%)

Calcium 39 mg (4%)

Iron 1.02 mg (8%)

Magnesium 43 mg (12%)

Manganese 0.262 mg (12%)

Phosphorus 62 mg (9%)

Potassium 656 mg (14%)

Sodium 2 mg (0%)

Zinc 0.29 mg (3%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Dry or soft dates are eaten out-of-hand, or may be pitted and stuffed with fillings such as almonds, walnuts, candied
orange and lemon peel, tahini, marzipan or cream cheese. Pitted dates are also referred to as stoned dates. Partially
dried pitted dates may be glazed with glucose syrup for use as a snack food. Dates can also be chopped and used in a
range of sweet and savory dishes, from tajines (tagines) in Morocco to puddings, ka'ak (types of Arab cookies) and
other dessert items. Date nut bread, a type of cake, is very popular in the United States, especially around holidays.
Dates are also processed into cubes, paste called "'ajwa", spread, date syrup or "honey" called "dibs" or "rub" in
Libya, powder (date sugar), vinegar or alcohol. Recent innovations include chocolate-covered dates and products
such as sparkling date juice, used in some Islamic countries as a non-alcoholic version of champagne, for special
occasions and religious times such as Ramadan.
Dates can also be dehydrated, ground and mixed with grain to form a nutritious stockfeed. Dried dates are fed to
camels, horses and dogs in the Sahara. In northern Nigeria, dates and peppers added to the native beer are believed to
make it less intoxicating.
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Sweet sap tapped from date palm in West Bengal,
India

Young date leaves are cooked and eaten as a vegetable, as is the
terminal bud or heart, though its removal kills the palm. The finely
ground seeds are mixed with flour to make bread in times of scarcity.
The flowers of the date palm are also edible. Traditionally the female
flowers are the most available for sale and weigh 300–400 grams. The
flower buds are used in salad or ground with dried fish to make a
condiment for bread.

Dates provide a wide range of essential nutrients, and are a very good
source of dietary potassium. The sugar content of ripe dates is about
80%; the remainder consists of protein, fiber, and trace elements
including boron, cobalt, copper, fluorine, magnesium, manganese,
selenium, and zinc.[8] The glycemic index for three different varieties
of dates are 35.5 (khalas), 49.7 (barhi) and 30.5 (bo ma'an).[9]

In India and Pakistan, North Africa, Ghana, and Côte d'Ivoire, date
palms are tapped for the sweet sap, which is converted into palm sugar
(known as jaggery or gur), molasses or alcoholic beverages. In North
Africa the sap obtained from tapping palm trees is known as lāgbī. If

left for a sufficient period of time (typically hours, depending on the temperature) lāgbī easily becomes an alcoholic
drink. Special skill is required when tapping the palm tree so that it does not die.

In Southeast Spain (where a large date plantation exists including UNESCO protected Palmeral of Elche) dates
(usually pitted with fried almond) are served wrapped in bacon and shallow fried.
It is also used to make Jallab.

Cultural reference
Represents the provincial tree of Balochistan (Pakistan) (unofficial).

Other uses of the plant

Date Palm stump showing the wood structure

Date seeds are soaked and ground up for animal feed. Their oil is
suitable for use in soap and cosmetics. They can also be processed
chemically as a source of oxalic acid. The seeds are also burned to
make charcoal for silversmiths, and can be strung in necklaces. Date
seeds are also ground and used in the manner of coffee beans, or as an
additive to coffee.

Stripped fruit clusters are used as brooms. In Pakistan, a viscous, thick
syrup made from the ripe fruits is used as a coating for leather bags and
pipes to prevent leaking.
Date palm sap is used to make palm syrup and numerous edible

products derived from the syrup.
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Date Palm in Coat of arms of
Saudi Arabia

Date palm leaves are used for Palm Sunday in the Christian religion. In North
Africa, they are commonly used for making huts. Mature leaves are also made into
mats, screens, baskets and fans. Processed leaves can be used for insulating board.
Dried leaf petioles are a source of cellulose pulp, used for walking sticks, brooms,
fishing floats and fuel. Leaf sheaths are prized for their scent, and fibre from them is
also used for rope, coarse cloth, and large hats. The leaves are also used as a lulav in
the Jewish holiday of Sukkot.

Date palm wood is used for posts and rafters for huts; it is lighter than coconut and
not very durable. It is also used for construction such as bridges and aqueducts, and
parts of dhows. Leftover wood is burnt for fuel.

Where craft traditions still thrive, such as in Oman, the palm tree is the most
versatile of all indigenous plants, and virtually every part of the tree is utilized to make functional items ranging
from rope and baskets to beehives, fishing boats, and traditional dwellings.

When Muslims break fast in the evening meal of Ramadan, it is traditional to eat a date first.

Traditional medicinal uses

Date Palm trees in Multan, Pakistan

Dates have a high tannin content and are used medicinally as a
detersive (having cleansing power) and astringent in intestinal troubles.
As an infusion, decoction, syrup, or paste, dates may be administered
for sore throat, colds, bronchial catarrh, and taken to relieve fever and a
number of other complaints. One traditional belief is that it can
counteract alcohol intoxication. The seed powder is also used in some
traditional medicines. Because of their laxative quality, dates are
considered to be good at preventing constipation.

A gum that exudes from the wounded trunk is employed in India for
treating diarrhea and genito-urinary ailments. The roots are used
against toothache. The pollen yields an estrogenic principle, estrone,
and has a gonadotropic effect on young rats.

Diseases

Date Palms are susceptible to a disease called Bayoud disease, which is
caused by the fungus Fusarium oxysporum. This disease, which kills
many of the popular older cultivars like 'Deglet Noor', has led to a major decline in production where it is present,
notably Morocco and western Algeria. However, new cultivars resistant to the disease are being developed.
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Date palm genome
In 2009, a team of researchers at the Weill Cornell Medical College in Qatar published a draft version of the date
palm genome (Khalas variety).[10][11]

Gallery

Ammari Angou Arichti Bejjou

Bisr Helou Gounda Gousbi Branch of Hamraya dates

Hissa Hissa Kenta Kentichi

Lagou Touzerzayet from Tunisia Trounja Date palm with fruits at the
Abdul Aziz Date Farm in

Medina.
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Ripe and dry dates fruit bunches
at the Khurram Abdullah Bajwa

Date Farm in Medina.
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Phytotherapy

Running total of the number of research papers listed on PubMed from 1990-2007
containing the word "phytotherapy."

Phytotherapy is the study of the use
of extracts from natural origin as
medicines or health-promoting agents.

Traditional phytotherapy is often used
as synonym for herbalism and regarded
as "alternative medicine" by much of
Western medicine, although effects of
many substances found in plants have
scientific evidence.

Modern phytotherapy when critically
conducted, can be considered the
scientific study on the effects and
clinical use of herbal medicines.

Points to consider in
phytotherapy

Standardization

In herbal medicine, standardization refers to providing processed plant material that meets a specified concentration
of a specific marker constituent. Active constituent concentrations may be misleading measures of potency if
cofactors are not present. A further problem is that the important constituent is often unknown. For instance St John's
wort is often standardized to the antiviral constituent hypericin which is now known to be the active ingredient for
antidepressant use. Other companies standardize to hyperforin or both, although there may be some 24 known
possible constituents. Only a minority of chemicals used as standardization markers are known to be active
constituents. Standardization has not been standardized yet: different companies use different markers, or different
levels of the same markers, or different methods of testing for marker compounds. Herbalist and manufacturer David
Winston points out that whenever different compounds are chosen as 'active ingredients' for different herbs, there is a
chance that suppliers will get a substandard batch (low on the chemical markers) and mix it with a batch higher in
the desired marker to compensate for the difference.[1]

Quality
The quality of crude drugs or plant medicines depends upon a variety of factors, including the variability in the
specie (or species) of plant being used; the plant's growing conditions (i.e. soil, sun, climate); and the timing of
harvest, post-harvest processing, and storage conditions. The quality of some plant drugs can judged by Organoleptic
factors (i.e. sensory properties such as the taste, color, odor or feel of the drug), or by administering a small dose of
the drug and observing the effects.
These conditions have been noted in historical herbals such as Culpepper's Complete Herbal[2] or The Shen Nong or
Divine Farmer's Materia Medica.[3] This was standard pharmacognosy curriculum for many years.
Storage after collection is a factor worthy of study; researchers in Nara, Japan have stored samples of ginseng root
(Panax ginseng), licorice root (Glycyrrhiza glabra) and rhubarb root (Rheum emodi) that have been shown to retain
their active properties for over 1,200 years.[4]
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In modern times the foregoing aspects are no less important, but have been neglected with the advent of laboratory
testing, although it generally is true that only certain constituents are identified and measured. Processes like HPLC
(High performance liquid chromatography), GC (gas chromatography), UV/VIS (Ultraviolet/Visible
spectrophotometry) or AA (atomic absorption spectroscopy)are used to identify species, measure bacteriological
contamination, assess potency and eventually creating Certificates of Analysis for the material.
Quality should be overseen by either authorities ensuring Good Manufacturing Practices or regulatory agencies by
the US FDA. In the United States one frequently sees comments that herbal medicine is unregulated, but this is not
correct since the FDA and GMP regulations are in place. In Germany, the Commission E has produced a book of
German legal-medical regulations which includes quality standards.[5]

Investigations by the scientific community
Common sense, as advocated above, is essential when working with, and consuming, plant-based medicinal
products. Research by the scientific community attempts to explore, validate -- and above all -- understand the
physiological aspects of traditional herbal and vegetative treatments.

Safety
A number of herbs are thought to be likely to cause adverse effects.[6] Such herbs, like most herbs for example in
Traditional Chinese Medicine, are used in small doses within the herbal formula.
Furthermore, "adulteration, inappropriate formulation, or lack of understanding of plant and drug interactions have
led to adverse reactions that are sometimes life threatening or lethal."[7] Proper double-blind clinical trials are needed
to determine the safety and efficacy of each plant before they can be recommended for medical use.[8] Although
many consumers believe that herbal medicines are safe because they are "natural", herbal medicines may interact
with synthetic drugs causing toxicity to the patient, may have contamination that is a safety consideration, and herbal
medicines, without proven efficacy, may be used to replace medicines that have a proven efficacy.[9]

The political issues around the safety of crude drugs vary from considering natural remedies "safe" regardless of
potential dangers to considering them a dangerous unknown.[10]

Ephedra has been known to have numerous side effects, including severe skin reactions, irritability, nervousness,
dizziness, trembling, headache, insomnia, profuse perspiration, dehydration, itchy scalp and skin, vomiting,
hyperthermia, irregular heartbeat, seizures, heart attack, stroke, or death.[11]

There is no evidence to conclude that herbs have more side effects and adverse actions than western (chemically
synthesized) medications, which routinely have the same adverse side effects declared on their packages.
Poisonous plants which have limited medicinal effects are often not sold in material doses in the United States or are
available only to trained practitioners, these include:
•• Aconite
•• Arnica
•• Belladonna
•• Bryonia
•• Datura
•• Gelsemium
•• Henbane
•• Male Fern
•• Phytolacca
•• Podophyllum
•• Veratrum
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Furthermore, herbs such as Lobelia, Ephedra and Eonymus that cause nausea, sweating, and vomiting, have been
traditionally prized for this action.
Plants such as Comfrey[12][13] and Petasites have specific toxicity due to hepatotoxic pyrrolizidine alkaloid
content.[14][15] There are other plant medicines which require caution or can interact with other medications,
including St. John's wort and grapefruit.[16]
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Pine nut

Shelled European pine nuts (Pinus pinea)

Shelled Korean pine nuts (Pinus koraiensis)

Pine nuts are the edible seeds of pines (family Pinaceae,
genus Pinus). About 20 species of pine produce seeds large
enough to be worth harvesting; in other pines the seeds are
also edible, but are too small to be of great value as a human
food.[1][2][3]

Species and geographic spread

In Asia, two species are widely harvested, Korean Pine (Pinus
koraiensis) in northeast Asia (the most important species in
international trade), and Chilgoza Pine (Pinus gerardiana) in
the western Himalaya. Four other species, Siberian Pine
(Pinus sibirica), Siberian Dwarf Pine (Pinus pumila), Chinese
White Pine (Pinus armandii) and Lacebark Pine (Pinus
bungeana), are also used to a lesser extent. Afghanistan is an
important source of pine nuts.

Pine nuts produced in Europe mostly come from the Stone
Pine (Pinus pinea), which has been cultivated for its nuts for
over 6,000 years, and harvested from wild trees for far longer.
The Swiss Pine (Pinus cembra) is also used to a very small
extent.

In North America, the main species are three of the pinyon
pines, Colorado Pinyon (Pinus edulis), Single-leaf Pinyon
(Pinus monophylla), and Mexican Pinyon (Pinus cembroides).
The other eight pinyon species are used to a small extent, as are Gray Pine (Pinus sabineana), Torrey Pine (Pinus
torreyana), Sugar Pine (Pinus lambertiana) and Parry Pinyon (Pinus quadrifolia).

In the United States, pine nuts are mainly harvested by Native Americans, particularly the Uto-Aztecan: Shoshone,
Paiute and Hopi, and Washoe tribes.[4] Certain treaties negotiated by tribes and laws in Nevada guarantee Native
Americans' right to harvest pine nuts.[5]

Pollination and seed development

The pinyon pine nut (seed) species will take 18 months to complete its maturity; however, to reach full maturity, the
environmental conditions must be favorable for the tree and its cone.
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Stone Pine cone with pine nuts — note two nuts under each
cone scale

Development begins in early spring with pollination. A tiny
cone, about the size of a small marble, will form from
mid-spring to the end of summer; the premature cone will
then become and remain dormant (with a cessation of growth)
until the following spring. The cone will then commence
growth until it reaches maturity near the end of summer.[6]

The mature pinyon pine cone is ready to harvest ten days
before the green cone begins to open. A cone is harvested by
placing it in a burlap bag and exposing it to a heat source such
as the sun to begin the drying process. It takes about 20 days
until the cone fully opens. Once it is fully open and dry, the
seed can be easily extracted in various ways. The most
common and practical extracting method used is the repeated
striking of the burlap bag containing the cone(s) against a
rough surface to cause the cone(s) to shatter, leaving just the
job of separating by hand the seed from the residue within the
bag.

Another option for harvesting is to wait until the cone opens on the tree (as it naturally will) and harvest the cone
from the pinyon pine, followed by the extracting process mentioned above. Fallen seed can also be gathered beneath
the trees.[7]

Ecology and status
In the United States, millions of hectares of productive pinyon pine woods have been destroyed due to conversion of
lands, and in China, destructive harvesting techniques (such as breaking off whole branches to harvest the cones) and
the removal of trees for timber have led to losses in production capacity.[2]

Elevation and pinecone production

European Stone Pine nuts (Pinus pinea) to be
compared with the picture below

The elevation of the pinyon pine is an important determinant of the
quantity of pine cone production, and therefore, will largely determine
the amount of pine nuts the tree will yield.[8]

Pinyon pine cone production is most commonly found at an elevation
between unknown operator: u',' feet (unknown operator:
u'strong'unknown operator: u','m) and unknown operator: u',' feet
(unknown operator: u'strong'unknown operator: u','m), and
ideally at unknown operator: u',' feet (unknown operator:
u'strong'unknown operator: u','m). This is due to increased
temperatures at elevations lower than unknown operator: u',' feet
(unknown operator: u'strong'unknown operator: u','m) during the
spring, will dry up humidity and moisture contents (particularly snow
packs) that provide for the tree throughout the spring and summer,
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Korean Pine (Pinus koraiensis) pine nuts -
unshelled, and shell, above; shelled, below

causing little nourishment for pine cone maturity. Although there are
several other environmental factors, such as clouds and rain, that
determine the conditions of the ecology, without this nourishment
(water), the cones are more susceptible to perishing and the tree will
tend to abort cones.

There are certain topographical areas found in lower elevations, such
as shaded canyons, where the humidity remains constant throughout
the spring and summer, allowing the pine cones to fully mature and
produce seed.
At elevations above unknown operator: u',' feet (unknown
operator: u'strong'unknown operator: u','m), the temperature will
substantially drop, drastically affecting the state of the dormant cone.
During the winter, the change in temperature, along with gusty winds,
with their severity, can cause the cones to be susceptible to freezing
that damages them permanently, in which case, growth is stunted and
they wither away.[9]

Physical characteristics

Pine nuts contain, depending on species, 10–34% protein, with Stone Pine having the highest content.[2] They are
also a source of dietary fiber. When first extracted from the pine cone, they are covered with a hard shell (seed coat),
thin in some species, thick in others. The nutrition is stored in the embryo (sporophyte) in the centre. Although a nut
in the culinary sense, in the botanical sense pine nuts are seeds; being a gymnosperm, they lack a carpel (fruit)
outside.

The shell must be removed before the pine nut can be eaten. Unshelled pine nuts have a long shelf life if kept dry
and refrigerated (−5 °C (unknown operator: u'strong' °F) to 2 °C (unknown operator: u'strong' °F)); shelled
nuts (and unshelled nuts in warm conditions) deteriorate rapidly, becoming rancid within a few weeks or even days
in warm humid conditions. Pine nuts are commercially available in shelled form, but due to poor storage, can have
poor flavour and may be already rancid at the time of purchase. Consequently, pine nuts are often frozen to preserve
their flavour.

Pinon nuts (Pinus edulis) packed for shipment,
Santa Fe, NM, 1921.

European pine nuts may be distinguished from Asian ones by their
greater length in comparison to girth; Asian pine nuts are stubbier,
shaped somewhat like long kernels of corn. The American pinyon nuts
are known for their large size and ease of shelling. In the United States,
P. edulis, the hard shell or New Mexico and Colorado, became a
sought-after species due to the Trading Post System and the Navajo
people who used the nuts as a means of commerce. The Italian pine
nut, (P. pinea) was brought to the United States by immigrants, and
became a favored treat along the East Coast until the early 1930s, when
bumper crops of American pine nuts were readily available at low

prices.
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Culinary uses

Nuts, pine nuts, shelled, dried

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  3657 kJ (unknown operator: u'strong' kcal)

Carbohydrates 13.1 g

- Starch 1.4 g

- Sugars 3.6 g

- Dietary fiber 3.7 g

Fat 68.4 g

- saturated 4.9 g

- monounsaturated 18.7 g

- polyunsaturated 34.1 g

Protein 13.7 g

Water 2.3 g

Vitamin A equiv. 1 μg (0%)

- beta-carotene 17 μg (0%)

Thiamine (vit. B1) 0.4 mg (35%)

Riboflavin (vit. B2) 0.2 mg (17%)

Niacin (vit. B3) 4.4 mg (29%)

Pantothenic acid (B5) 0.3 mg (6%)

Vitamin B6 0.1 mg (8%)

Folate (vit. B9) 34 μg (9%)

Choline 55.8 mg (11%)

Vitamin C 0.8 mg (1%)

Vitamin E 9.3 mg (62%)

Vitamin K 53.9 μg (51%)

Calcium 16 mg (2%)

Iron 5.5 mg (42%)

Magnesium 251 mg (71%)

Manganese 8.8 mg (419%)

Phosphorus 575 mg (82%)

Potassium 597 mg (13%)

Zinc 6.4 mg (67%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Pine nuts have been eaten in Europe and Asia since the Paleolithic period. They are frequently added to meat, fish, 
salads and vegetable dishes or baked into bread. In Italian they are called pinoli (in the U.S. they are often called
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"pignoli" but in Italy "pignolo" is actually a word far more commonly used to describe a fussy, overly fastidious or
extremely meticulous person)[10] and are an essential component of Italian pesto sauce. Pignoli cookies, an Italian
American specialty confection (in Italy these would be called "biscotti ai pinoli"), are made of almond flour formed
into a dough similar to that of a macaroon and then topped with pine nuts. In Spain, a sweet is made of small
marzipan balls covered with pine nuts, painted with egg and lightly cooked. Pine nuts are also featured in the salade
landaise of southwestern France. Pine nut coffee, known as piñón (Spanish for pine nut), is a speciality found in the
southwest United States, especially New Mexico, and is typically a dark roast coffee having a deep, nutty flavour;
roasted and lightly salted pine nuts can often be found sold on the side of the road in cities across New Mexico to be
used for this purpose, as well as a snack. The Nevada, or Great Basin, pine nut has a sweet fruity flavor and is
relished for its large size, sweet flavor and ease of peeling. Pine nuts are also widely used in Middle Eastern cuisine,
reflected in a diverse range of dishes such as kibbeh, sambusek, desserts such as baklava, and many others.
Throughout Europe and Middle East the pine nuts used are from Pinus pinea (Stone Pine). They are easily
distinguished from the Asian pine nuts by their more slender shape and more homogeneous flesh. Due to the lower
price, Asian pine nuts are also often used, especially in cheaper preparations. Pine nuts contain thiamine (vitamin B1)
and protein.

Risks from eating pine nuts
Pine nuts can cause taste disturbances, lasting between a few days to a few weeks after consumption. A bitter,
metallic taste is described. Though unpleasant, there are no lasting effects. This phenomenon was first described in a
scientific paper in 2001.[11] Publications have made reference to this phenomenon as "pine nut syndrome" or as
"pine mouth".[12] The Nestlé Research Centre has hypothesized that nuts from a particular species of pine occurring
mostly in China, Pinus armandii, is the cause of the problem. The suspect species of pine nuts are smaller, duller,
and more rounded than typical pine nuts.[13] A 2011 study found results consistent with this hypothesis and also
suggested that chemicals used in the shelling process might be responsible.[14] Metallic taste disturbance, known as
metallogeusia, is typically reported 1–3 days after ingestion, being worse on day 2 and lasting typically up to 2
weeks. Cases are self-limited and resolve without treatment.[15] Möller[16] has postulated a hypothesis that could
explain why the bitter taste appears several days after ingestion and lasts for as long. A well known physiological
process known as enterohepatic recirculation (EHR) could play a key role in the development of PNS.
The FDA is currently investigating “Pine Mouth”.[17]

Nutritional information
100g of dried pine nuts contains:[18]

•• Calories :673
•• Carbohydrates(g): 13.08
•• Fibers(g): 3.7
•• Protein(g): 13.69
•• Cholesterol(mg): 0
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Pine nut oil
Pine nuts can be pressed to extract pine nut oil, which is valued for its mild, nutty flavour. One study indicates
Korean pine nut oil may suppress appetite.[19]

Other similar seeds
The large edible seeds of species of the Southern Hemisphere conifer genus Araucaria, notably Araucaria araucana
(Pehuén) of Chile, Araucaria bidwillii (Bunya) of Australia and Araucaria angustifolia (Parana pine) of Brazil, are
also often called, although improperly, pine nuts. In South America, Araucaria seeds are called piñas, pinhas or
pinhões.
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Ponzu

Ponzu shoyu (left) and fugu.

Ponzu (ポ ン 酢) is a citrus-based sauce commonly used in Japanese
cuisine. It is tart, with a thin, watery consistency and a light yellow
color. Ponzu shōyu or ponzu jōyu (ポ ン 酢 醤 油) is ponzu sauce
with soy sauce (shōyu) added, and the mixed product is widely referred
to as simply ponzu.

The element pon arrived in the Japanese language from the Dutch word
pons (which in turn is derived from and shares the meaning of the
English word punch).[1] Su (酢) is Japanese for vinegar, and hence the
name literally means "pon vinegar".

Ponzu is made by simmering mirin, rice vinegar, katsuobushi flakes,
and seaweed (konbu) over medium heat. The liquid is then cooled, strained to remove the katsuobushi flakes, and
finally the juice of one or more of the following citrus fruits is added: yuzu, sudachi, daidai, kabosu, or lemon.

Commercial ponzu is generally sold in glass bottles, which may have some sediment.

Ponzu shoyu and tuna steak.

Ponzu shoyu is traditionally used as a dressing for tataki (lightly
grilled, then chopped meat or fish), and also as a dip for nabemono
(one pot dishes) such as shabu shabu. It is used as a dip for sashimi. In
the Kansai region, it is offered as a topping for takoyaki.
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Poppy seed

Poppy seed

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  2196 kJ (unknown operator: u'strong' kcal)

Carbohydrates 28 g

- Sugars 3

- Dietary fiber 23 g

Fat 42 g

- saturated 5 g

- trans 0 g

- monounsaturated 6 g

- polyunsaturated 29 g

Protein 18 g

Folate (vit. B9) 82 μg (21%)

Vitamin E 1.8 mg (12%)

Calcium 1438 mg (144%)

Iron 10 mg (77%)

Manganese 7 mg (333%)

17 mg tocopherols in addition to Vitamin E
Percentages are relative to

US recommendations for adults.
Source: USDA Nutrient Database [26]

Poppy seed is an oilseed obtained from the opium poppy (Papaver somniferum). The tiny kidney-shaped seeds have
been harvested from dried seed pods by various civilizations for thousands of years. The seeds are used, whole or
ground, as an ingredient in many foods, and they are pressed to yield poppyseed oil.

History
The Sumerians already grew them;[1] and the seed is mentioned in ancient medical texts from many civilizations. For
instance, the Egyptian papyrus scroll named Ebers Papyrus, written ca. 1550 BC, lists poppy seed as a sedative.[2]

The Minoan civilization (approximately 2700 to 1450 BC), a Bronze Age civilization which arose on the island of
Crete, cultivated poppies for their seed. Poppy seeds have long been used as a folk remedy to aid sleeping, promote
fertility and wealth, and even to provide supposed magical powers of invisibility.[3]
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Natural history

Poppy seeds; scale bar 1 mm

Poppy seeds are less than a millimeter in length,[4] and minute: it takes
3,300 poppy seeds to make up a gram, and a pound contains between 1
and 2 million seeds.[1] The primary flavor compound is
2-pentylfuran.[5]

Green seed pod, oozing fresh latex from a cut

Dry poppy seed pods, the source of ripe poppy
seeds

To some extent harvesting for poppy seeds is in conflict with
harvesting for opium. Poppy seeds of superior quality are harvested
when they are ripe, after the seed pod has dried. Traditionally, opium is
harvested while the seed pods are green and their latex is abundant, but
the seeds have just begun to grow.
The seeds of other poppy types are not eaten, but they are cultivated
for the flowers they produce. Annual and biennial poppies are
considered a good choice to cultivate from seed as they are not difficult
to propagate by this method, and can be put directly in the ground in
January.[6] The California poppy (Eschscholzia californica), for
example, is a striking orange wildflower that grows in the Western and
Northwestern United States.
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World production

Dried poppy seed pods next to glass jars of blue,
gray, and white poppy seeds used for pastries in

Germany Bulk poppy seeds, black

White poppy seeds, closeup

Poppy seed production in tonnes (2008)
Source: FAOSTAT

[7]

  Turkey 34,194 34.59 %

  Czech Republic 32,692 33.07 %

  Spain 7,000 7.08 %

  France 6,500 6.57 %

  Hungary 3,458 3.49 %

  Croatia 3,349 3.38 %

  Germany 3,294 3.33 %

  Israel 2,200 2.22 %

  Romania 1,956 1.97 %

  Austria 1,504 1.52 %

  Serbia 859 0.86 %

  Slovakia 832 0.84 %

  Macedonia 504 0.50 %

  Netherlands 493 0.49 %

World total 98,835 100 %

The sum does not equal 100 % due to rounding

The poppy seed harvest can be a by-product of opium poppy cultivation for opium, poppy straw, or both opium and
poppy straw. Conversely, poppy straw can be a by-product of cultivation of poppy seeds.
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Poppy seeds have primarily culinary uses, as intact seeds and as a paste of ground seeds. The seeds are used as a
spice, a condiment, a decorative garnish, a thickener, and a main ingredient. They are used in many baked goods,
main course dishes, and desserts.
They are also the source of poppyseed oil, and the solids that remain after the oil is expressed are a valuable animal
feed. Poppy seeds are often a component of bird seed mixtures for both wild and domestic birds as they are very
nutritious and can also be given separately in higher amounts to treat gastrointestinal distress, diarrhoea, and similar
afflictions as well as pain and discomfort in many types of birds.

Dried poppy seed pods and straw (plate), and
seeds (bowl)

Compared to the seed pod and straw, the seeds contain very low levels
of opiates.[8] The seeds may be washed to obtain poppy tea.

According to The Joy of Cooking, "the most desirable come from
Holland and are a slate-blue color."[9] The color of poppy seeds is
important in some uses. When used as a thickener in some dishes,
white poppy seeds are preferred, having less impact on the color of the
food. In other dishes, black poppy seeds are preferred, for maximum
impact.

Since poppy seeds are relatively expensive, they are sometimes mixed
with the seeds of Amaranthus paniculatus, which closely resemble
poppy seeds.[10]

Intact seeds
Whole poppy seeds are widely used as a spice and decoration in and on top of many baked goods. In North America
they are used in and on many food items such as rusk, bagels (like the Montreal-style bagel), bialys, muffins and
cakes, for example, sponge cake. Across Europe, buns and soft white bread pastries are often sprinkled on top with
black and white poppy seeds (for example Cozonac, Kalach Kolache and, Kołacz).
Poppy seeds are used in various German breads and desserts as well as in Polish cuisine. Like sesame seeds, poppy
seeds are often added to hamburger buns and make hot dog buns extra crunchy. Le Snak is a food product made by
Uncle Toby's of New Zealand, consisting of three poppy-seed crackers and a portion of semi-solid cheese.
Whole poppy seeds also have a medical use: in a simple, accurate, and inexpensive test for vesicointestinal fistula
(see Poppy seed test).

Paste

Polish makowiec, Slovak makovník, a nut roll
filled with poppy seed paste

In Lithuania and Eastern Slovakia a traditional meal is prepared for the
Kūčios (Christmas Eve) dinner from the poppy seeds. They are ground
and mixed with water; round yeast biscuits (kūčiukai; bobalky in
Slovak) are soaked in the resulting poppy seed 'milk' (poppy milk) and
served cold.

In Central Europe poppy strudel is very popular, especially during
Christmas.

Poppy seeds can also be used like sesame seeds to make a bar of
candy. The bars are made from boiled seeds mixed with sugar or with
honey. This is especially common in the Balkans, Greece and even in
the cuisines of former Austro-Hungarian countries.
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Fillings in pastries are sometimes made of finely ground poppy seeds mixed with butter or milk and sugar. The
ground filling is used in poppy seed rolls and some croissants and may be flavored with lemon or orange zest, rum
and vanilla with raisins, heavy cream, cinnamon, and chopped blanched almonds or walnuts added. For sweet baked
goods, sometimes instead of sugar a tablespoon of jam, or other sweet binding agent, like syrup is substituted. The
poppy seed for fillings are best when they are finely and freshly ground because this will make a big difference in the
pastry fillings texture and taste. Some recipes for Mohnstriezel use poppy seed soaked in water for two hours[11] or
boiled in milk. A recipe for Ukrainian poppyseed cake recommends preparing the seeds by immersing in boiling
water, straining and soaking in milk overnight.[12]

Poppy seed paste delicacies include:
• Kutia, a sweet grain and poppy seed pudding from Ukraine[13]

• Makowiec, Polish poppy seed roll
• Makovník, Slovak poppy seed roll
• Štrudla s makom, Serbian poppy seed roll
• Makovnjača, Croatian poppy seed roll
• Колач со афион, Macedonian poppy seed roll
• Mákos bejgli, Hungarian poppyseed roll, also known as "Christmas bread"[14]

•• Makový závin, Czech poppy seed roll.
• Mohnstrudel, poppyseed strudel popular in Germany and Austria[15][16][17]

• Mohnstriezel, German poppyseed cake[18][19]

• Makówki, a traditional Silesian Christmas dessert
• Poppy seed kolache (or kolachy)[20][21]

• Mákos kifli, a Hungarian crescent roll filled with poppy seed
• Hamantashen, a triangular cookie filled with fruit preserves or honey and black poppy seed paste, eaten during

Purim

Unsorted
• Hungarian poppyseed pasta
• Poppy seed bagels
• Lemon poppyseed muffins or cake
• Kluski z makiem, Polish noodles with poppy seeds[22]

• Various rice puddings (esp. with black poppy seeds), such as "Mohnpielen," a Silesian chilled bread and poppy
seed pudding,[23] and a Senegalese-influenced lime-scented poppy-seed rice pudding by Marcus Samuelsson[24]

• Prekmurska gibanica, a cake made with poppy seeds, cottage cheese, walnuts, and apples from Slovenia[25]

• Mákos guba, a Hungarian bread pudding dessert made from crescent rolls, poppy seeds, and milk[26][27]

• Germknödel, a yeast dumpling with a mix of poppy seeds and sugar
• Kalach, a traditional East Slavic bread used at various ritual meals[28]
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Use by cuisine
Poppy seeds are used around the world in various cuisines.
In India, Iran and Turkey poppy seeds are known as khaskhas or haşhaş and are considered highly nutritious,
mostly added in dough while baking bread, and recommended for pregnant women and new mothers.

European cuisine
The seeds of the opium poppy (Papaver somniferum) are widely consumed in many parts of Central and Eastern
Europe. The sugared, milled mature seeds are eaten with pasta, or they are boiled with milk and used as filling or
topping on various kinds of sweet pastry. Milling of mature seeds is carried out either industrially or at home, where
it is generally done with a manual poppy seed mill.
Poppy seeds are widely used in Austrian cuisine, Czech cuisine, German cuisine, Hungarian cuisine, Polish cuisine,
Romanian cuisine, Russian cuisine, Slovak cuisine, Turkish cuisine and Ukrainian cuisine.

Jewish cuisine
In Jewish cuisine, pastries filled with poppy seed paste are traditional during Purim, which occurs at approximately a
month before Easter. Traditional pastries include poppy seed kalács and hamantash, both sometimes known as beigli
(also spelled bejgli). In Israeli cuisine, poppy seed hamantash is the main traditional food eaten at Purim. This filling
is referred to as "munn," a Yiddish variation on the German word for poppy seed (Mohn). Munn pastries are
common in Jewish bakeries and delicatessens throughout the United States.

Indian cuisine
In Indian cuisine, white poppy seeds are added for thickness, texture and also give added flavor to the recipe.
Commonly used in the preparation of korma, ground poppy seed, along with coconut and other spices, are combined
as the masala to be added at the end of the cooking step. It is quite hard to grind them when raw, so they are
normally dry fried, and then mixed with a little water to get the right paste consistency.
Words for poppy seed paste include Tamil Kasa kasaa கசகச Kannada - Gasagase (ಗಸಗಸೆ) or Telugu gasagasa గసగస

or gasagasaalu or Hindi - Khas Khas खस खस.
Poppy seeds are widely used in Andhra cuisine, Bengali cuisine, Oriya cuisine, and Malabar cuisine (Northern
Kerala).
In Bengal (West Bengal and Bangladesh) white poppy seeds are called পোস্তো. They are very popular and are used
as the main ingredient in a variety of dishes. One of the most popular dishes is aloo posto (potato and poppy seeds)
which consists of a large amount of ground poppy seeds cooked together with potatoes and made into a smooth, rich
product, which is sometimes eaten with rice. There are many variants to this basic dish, replacing or complementing
the potatoes with such ingredients as onions (pnyaj posto), Ridged Luffa (jhinge posto), chicken (murgi posto), and
possibly the most popular prawns (chingri posto). The cooked poppy seeds are sometimes served without any
accompanying ingredients at all. The consistency of the dish may vary depending on local or household traditions.
There are many other posto dishes. Chachchari is a dish from Bengali cuisine and includes long strips of vegetables,
sometimes with the stalks of leafy greens added, all lightly seasoned with spices like mustard or poppy seeds and
flavored with a phoron. One dish involves grilling patties made from posto, sometimes frying them (posto-r bora).
Another dish involves simply mixing uncooked ground poppy seeds(kancha posto) with mustard oil, chopped green
chili peppers, fresh onions and rice.
In Karnataka cuisine, Gasagase Payasa (Kannada: ಗಸಗಸೆ ಪಾಯಸ) is very popular in southern part of the South Indian 

state of Karnataka. It is a liquid dessert made out of white poppy seeds, jaggery, coconut and milk. Saaru is a gravy 
prepared with onions, coconut, tamarind, cilantro, and a combination of various spices (garlic, ginger, clove, 
cinnamon, poppy seeds, star anise, fennel, chillies and coriander). Andhra cuisine also uses white poppy seeds,
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called Gasaalu (గసాలు) in Telugu, in various recipes.
In Maharashtra, poppy seeds are used to garnish anarsa, a special sweet prepared during the festival of Diwali.
The seeds themselves do not contain significant amounts of opiates. But a poppy tea consumed in some areas and
often referred to as doda has been controversial for containing ground opium poppy plant, especially the seed head,
and contains significant levels of opiates.[29] Popular in some South Asian communities, doda is created by grinding
dried poppy husks or poppy seeds into a fine powder and then ingesting the mix with hot water or tea. In Canada,
doda is made from poppy plants brought in from Afghanistan and Arizona under the guise of legal purposes such as
floral arrangements, but is sold illegally from some meat markets.[30]

Other uses
In Indian traditional medicine (Ayurveda), soaked poppy seeds are ground into a fine paste with milk and applied on
the skin as a moisturizer.[31]

Poppy seeds are pressed to form poppyseed oil, a valuable commercial oil that has multiple culinary, industrial, and
medicinal uses.

Poppy seed paste

Poppy seed grinder

For use as a filling in pastries, poppy seeds usually are ground to a
paste. To the paste other ingredients are added: usually sugar or honey,
milk and maybe butter, and lemon zest and maybe juice.
Poppy seeds can be ground using a generic tool such as a mortar and
pestle or a small domestic type electric blade grinder, or a special
purpose poppy seed grinder. A poppy seed grinder (mill) is a type of
burr grinder with a set aperture that is too narrow for intact poppy
seeds to pass through. A burr grinder produces a more uniform and less
oily paste than these other tools.

Poppy seed paste is available commercially, in cans. Poppy seeds are
very high in oil, so commercial pastes normally contain sugar, water,
and an emulsifier such as soy lecithin to keep the paste from
separating. Commercial pastes also contain food preservatives to keep
them from becoming rancid.

In the United States, commercial pastes are marketed under brand
names including Solo and American Almond. Per 30 gram serving, the American Almond poppy seed paste has 120
calories, 4.5 grams fat, and 2 grams protein.

Health effects
Poppy seeds are highly nutritious,[32] and less allergenic than many other seeds and nuts. Allergy (type 1
hypersensitivity) to poppy seeds is very rare, but has been reported[33][34] and can cause anaphylaxis.[34]

Poppy seeds are a potential source of anti-cancer drugs.[35]

False positive drug tests
Although the drug opium is produced by "milking" latex from the unripe fruits ("seed pods") rather than from the 
seeds, all parts of the plant can contain or carry the opium alkaloids, especially morphine and codeine. This means 
that eating foods (e.g., muffins) that contain poppy seeds can result in a false positive for opiates in a drug test. The
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test is true positive in that it indicates the presence of the drug correctly; it is false only in the sense that the drug was
not taken in the typical manner of abuse.
This was considered "confirmed" by the hosts of the television program MythBusters. One participant, Adam
Savage, who ate an entire loaf of poppy seed cake, tested positive for opiates just half an hour later. A second
participant, Jamie Hyneman, who ate three poppy seed bagels, first tested positive two hours after eating. Both tested
positive for the remainder of the day, but tested negative seventy-two hours later.[36] The show Brainiac: Science
Abuse also did experiments where a priest ate several poppy seed bagels and gave a sample, which also resulted in a
false positive.
The results of this experiment are inconclusive, because a test was used with an opiate cutoff level of 300 ng/mL
instead of the current SAMHSA recommended cutoff level used in the NIDA 5 test, which was raised from
300 ng/mL to 2,000 ng/mL in 1998 in order to avoid false positives from poppy seeds.[37] However, according to an
article published in the Medical Science Law Journal, after ingesting "a curry meal or two containing various
amounts of washed seeds" where total morphine levels were in the range 58.4 to 62.2 µg/g seeds, the urinary
morphine levels were found to range as high as 1.27 µg/mL (1,270 ng/mL) urine.[38] Another article in the Journal of
Forensic Science reports that concentration of morphine in some batches of seeds may be as high as 251 µg/g.[39] In
both studies codeine was also present in the seeds in smaller concentrations. Therefore it is possible to cross the
current standard 2,000 ng/mL limit of detection, depending on seed potency and quantity ingested. Some toxicology
labs still continue to use a cutoff level of 300 ng/mL.[40]

A fictional example of such a false positive test in popular culture was in the Seinfeld episode "The Shower Head",
where the character Elaine Benes was fired after testing positive for opium from the consumption of poppy seed
muffins.
The sale of poppy seeds from Papaver somniferum is banned in Singapore because of the morphine content. Poppy
seeds are also banned in Saudi Arabia for various religious and drug control reasons.[41] In one extreme case in the
United Arab Emirates, poppy seeds found on a traveler's clothes led to imprisonment.[42][43]
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Further reading
• Jenő Bernáth. Poppy: The Genus Papaver. CRC Press, 1998. ISBN 9789057022715.

External links
• A Traditional Bengali Recipe using Poppy Seeds and Potato (http:/ / www. rice-n-curry. com/ index.

php?option=com_content& view=article& id=23:aaloo-posto& catid=9:weekdays& Itemid=14)

http://www.rice-n-curry.com/index.php?option=com_content&view=article&id=23:aaloo-posto&catid=9:weekdays&Itemid=14
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Potassium bitartrate

Potassium bitartrate

Identifiers

CAS number 868-14-4 [1]  

ATC code A12 BA03 [2]

Properties

Molecular formula KC4H5O6

Molar mass 188.177

Appearance white crystalline powder

Density 1.05 g/cm3 (solid)

   (verify) [3] (what is:   /  ?)
Except where noted otherwise, data are given for materials in their standard state (at 25 °C, 100 kPa)

Infobox references

Potassium bitartrate, also known as potassium hydrogen tartrate, has formula KC4H5O6, is a byproduct of
winemaking. In cooking it is known as cream of tartar. It is the potassium acid salt of tartaric acid, a carboxylic
acid.

Occurrence
Potassium bitartrate crystallizes in wine casks during the fermentation of grape juice, and can precipitate out of wine
in bottles. The crystals (wine diamonds) will often form on the underside of a cork in wine-filled bottles that have
been stored at temperatures below 10 °C (50 °F), and will seldom, if ever, dissolve naturally into the wine.
These crystals also precipitate out of fresh grape juice that has been chilled or allowed to stand for some time.[4] To
prevent crystals forming in homemade grape jam or jelly, fresh grape juice should be chilled overnight to promote
crystallisation. The potassium bitartrate crystals are removed by filtering through two layers of cheesecloth; the
filtered juice may then be made into jam or jelly.[5] In some cases they adhere to the side of the chilled container,
making filtering unnecessary.
The crude form (known as beeswing) is collected and purified to produce the white, odorless, acidic powder used for
many culinary and other household purposes.
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Applications

In food

Folger's Golden Gate Cream Tartar, first half of
20th century

In food, potassium bitartrate is used for:
• Stabilising egg whites, increasing their heat tolerance and volume
• Preventing sugar syrups from crystallising
• Reducing discolouration of boiled vegetables
Additionally it is used as a component of:
• Baking powder, as an acid ingredient to activate baking soda
• Sodium-free salt substitutes, in combination with potassium

chloride
•• keeping heat in special made cereal bars

A similar acid salt, sodium acid pyrophosphate, can be confused with cream of tartar because of their common
function as a component of baking powder.

Household use
Potassium bitartrate can be mixed with an acidic liquid such as lemon juice or white vinegar to make a paste-like
cleaning agent for metals such as brass, aluminum or copper, or with water for other cleaning applications such as
removing light stains from porcelain. [6] This mixture is sometimes mistakenly made with vinegar and sodium
bicarbonate (baking soda), which actually react to neutralise each other, creating carbon dioxide and a sodium
acetate solution.
Cream of tartar was often used in traditional dyeing where the complexing action of the tartrate ions were used to
adjust the solubility and hydrolysis of mordant salts such as tin chloride and alum.
It is a common ingredient in Play-Doh.[7]

Chemistry
Potassium acid tartrate, also known as potassium hydrogen tartrate, is, according to NIST, used as a primary
reference standard for a pH buffer. Using an excess of the salt in water, a saturated solution is created with a pH of
3.557 at 25 °C. Upon dissolution in water, potassium bitartrate will dissociate into acid tartrate, tartrate, and
potassium ions. Thus, a saturated solution creates a buffer with standard pH. Before use as a standard, it is
recommended that the solution be filtered or decanted between 22 °C and 28 °C.[8]

Potassium carbonate can be made by igniting cream of tartar producing "pearl ash". This process is now obsolete but
produced a higher quality (reasonable purity) than "potash" extracted from wood or other plant ashes.
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External links
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Prune

Fresh prunes (Prunus domestica)

Dried prune

A prune is any of various plum cultivars, mostly Prunus domestica or
European Plum, sold as fresh or dried fruit. The dried fruit is also
referred to as a dried plum. In general, fresh prunes are freestone
cultivars (the pit is easy to remove), whereas most other plums grown
for fresh consumption are clingstone (the pit is more difficult to
remove).

Production

More than 1,000 cultivars of plums are grown for drying. The main
cultivar grown in the U.S. is the Improved French prune. Other
varieties include Sutter, Tulare Giant, Moyer, Imperial, Italian, and
Greengage. Fresh prunes reach the market earlier than fresh plums and
are usually smaller in size.

Marketing change

Due to popular perception (in the U.S.) of prunes being used only for
relief of constipation, and being the subject of related joking, many of
today's distributors have stopped using the word "prune" on packaging
labels. Their preference is to state "dried plums".[1]
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Uses

Plums, dried (prunes), uncooked

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1006 kJ (unknown operator: u'strong' kcal)

Carbohydrates 63.88 g

- Sugars 38.13 g

- Dietary fibre 7.1 g

Fat 0.38 g

Protein 2.18 g

Vitamin A 781 IU

Vitamin C 0.6 mg (1%)

Phosphorus 69 mg (10%)

Potassium 732 mg (16%)

1 prune, pitted 9.5 g
1 cup, pitted 174 g

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Prunes are used in cooking both sweet and savory dishes. Stewed prunes, a compote, are a dessert. Prunes are a
frequent ingredient in North African tagines. Perhaps the best-known gastronomic prunes are those of Agen
(pruneaux d'Agen). Prunes are used frequently in Tzimmes, a traditional Jewish dish in which the principal
ingredient is diced or sliced carrots; in the Nordic prune kisel, eaten with rice pudding in the Christmas dinner; and
in the traditional Norwegian dessert fruit soup. Prunes have also been included in other holiday dishes, such as
stuffing, cake, and to make sugar plums. Prune ice cream is popular in the Dominican Republic.

Health benefits
Prunes and their juice contain mild laxatives including phenolic compounds (mainly as neochlorogenic acids and
chlorogenic acids) and sorbitol.[2] Prunes also contain dietary fiber (about 6%, or 0.06 g per gram of prune). Prunes
and prune juice are thus common home remedies for constipation. Prunes also have a high antioxidant content.[3]

In popular culture
• There has long been an urban myth that prune juice is an ingredient in Dr Pepper.[4]

• Worf, from Star Trek: The Next Generation enjoys prune juice, proclaiming it "a warrior's drink".[5]

• Prunes and prune juice are recurring elements in Frank Zappa's album, Absolutely Free.
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Pu-erh tea

Pu-erh tea

Xiaguan Te Ji (Special grade) raw tuo cha from 2005

Chinese 普洱茶

Transcriptions

Mandarin

- Hanyu Pinyin pǔ'ěr chá

Wu

- Romanization Phu3 re6 zo6

Cantonese (Yue)

- Jyutping pou2 nei5 caa4

Pu'er, Pu-erh, Puer, also Po Lei or Bolay is a variety of post-fermented tea produced in Yunnan province,
China.[1][2] Post-fermentation is a tea production style in which the tea leaves undergo a microbial fermentation
process after they are dried and rolled.[3] This is a Chinese specialty and is sometimes referred to as dark tea.[2] There
are a few different provinces, each with a few regions, producing dark teas of different varieties.[1][2] Those
produced in Yunnan are generally named Pu'er, referring to the name of Pu'er county which used to be a trading post
for dark tea during imperial China.[4]

Pu'er is available as loose leaf or in various compressed forms (see Tea brick). There is also the differentiation of
ripened (shou) and raw (sheng) types. The shou type refers to those varieties that have gone through a proper
post-fermentation process,[4] while the sheng types are those in the process of gradual darkening through exposure to
the environmental elements.[5] Certain selections from either type can be stored for maturity before consumption.[6]

That is why some are labelled with year and region of production.
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Introduction and history
Darkening tea leaves to trade with ethnic groups at the borders has a long history in China. These crude teas were of
various origins and were meant to be low cost.[7][8] Darkened tea is still the major beverage for the ethnic groups in
the southwestern borders and, till the early 1990s, was the third major tea category produced by China mainly for
this market segment.[1]

There had been no standardized processing for the darkening of pu'er tea until the postwar years in the 1950s, where
there was a sudden surge in demand in Hong Kong,[7][9] because of the concentration of refugees from the
mainland.[7] In the 1970s, the improved process was taken back to Yunnan for further development, which has
resulted in the various production styles today.[10]

In recent decades, it has become more common for the crude tea to be sold as a finished product before it is
darkened. This is called sheng cha, or "raw tea". The tea leaves are supposed to be darkened gradually through
exposure to environmental elements during storage. The truly post-fermented type has thus been given a relative
name, shu cha, or "ripened" tea. Whether sheng cha or shu cha, appropriate selections of pu'er can mature to acquire
improved taste.[5][6]

Production
Pu-erh tea processing, although straightforward, is complicated by the fact that the tea itself falls into two different
categories: the "raw" green tea and the "ripe" post-fermented tea. All types of pu-erh tea are created from máochá
(毛茶), a mostly unoxidized green tea processed from a "large leaf" variety (C. sinensis assamica) of Camellia
sinensis found in the mountains of southern Yunnan. Maocha can undergo ripening for several months prior to being
compressed to produce ripened pu-erh (also commonly known as cooked pu-erh), or be directly compressed to
produce raw pu-erh.
While unaged and unprocessed, raw pu-erh is technically a type of green tea. Ripened or aged raw pu-erh has
occasionally been mistakenly categorised as a subcategory of black tea due to the dark red colour of its leaves and
liquor. However, pu-erh in both its ripened and aged forms has undergone secondary oxidization and fermentation
caused both by organisms growing in the tea and free-radical oxidation, thus making it a unique type of tea.

The post-fermented tea, dark tea (黑 茶), is one of the six classes of tea in China, and pu-erh is sometimes classified
as a dark tea (defined as post-fermented), something which is resented by some who argue for a separate category for
pu-erh tea. As of 2008, only the large-leaf variety from Yunnan can be called a pu-erh.

Summary of pu'er processing
Pu'er is typically made through the following steps:

1. green/raw 青 普: sun fixation 曬 青 > rolling 揉 捻 > sun drying 曬 乾

2. dark/ripe 熟 普: sun fixation 曬 青 > rolling 揉 捻 > piling 渥 堆 > sun drying 曬 乾

3. added processes: green and dark pu'er can be compressed/shaped into cakes and aged.

Ripe pu-erh (熟 普) is produced in the same way as raw (青 普), but with the addition step of wet piling (渥 堆), a
process similar to composting, just after fixation, prior to being dried.

Raw pu'er and maocha

After picking appropriate tender leaves, the first step in making raw or ripened pu'er is converting the leaf to maocha
(青毛茶 or 毛茶; literally, "light green rough tea" or "rough tea" respectively). Plucked leaves are handled gingerly
to prevent bruising and unwanted oxidation. Weather permitting, the leaves are then spread out in the sun or a
ventilated space to wilt and remove some of the water content.[11] On overcast or rainy days, the leaves will be
wilted by light heating, a slight difference in processing that will affect the quality of the resulting maocha and pu'er.
The wilting process may be skipped altogether depending on the tea processor.
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Relatively young raw pu'er, note the grey
and dark green tones

The leaves are then dry pan-fried using a large wok in a process called "kill
green" (殺青; pinyin: shā qīng), which arrests enzyme activity in the leaf and
prevents further oxidation. With enzymatic oxidation halted, the leaves can
then be rolled, rubbed, and shaped through several steps into strands. The
shaped leaves are then ideally dried in the sun and then manually picked
through to remove bad leaves.[11] Once dry, maocha can be sent directly to
the factory to be pressed into raw pu'er, or to undergo further processing to
make ripened pu'er.[12] Sometimes maocha is aged uncompressed and sold at
its maturity as aged loose-leaf raw pu'er.

Raw pu'er tea (Chinese: 生茶; pinyin: shēngchá or Chinese: 青茶; pinyin:
qīngchá), also known as uncooked or green pu'er," is simply máochá tea leaves that have been compressed into its
final form without additional processing.

Ripe pu'er

Ripened pu'er tea (Chinese: 熟茶; pinyin: shúchá) is pressed maocha that has been specially processed to imitate
aged raw pu'er. Although it is more commonly known as cooked pu'er, the process does not actually employ cooking
to imitate the aging process. The term may come about due to inaccurate translation due to the dual meaning of shú
(熟) as both "fully cooked" and "fully ripened".
The process used to convert máochá into ripened pu'er is a recent invention that manipulates conditions to
approximate the result of the aging process by prolonged bacterial and fungal fermentation in a warm humid
environment under controlled conditions, a technique called wòdūi (渥堆, "wet piling" in English), which involves
piling, dampening, and turning the tea leaves in a manner much akin to composting.
The piling, wetting, and mixing of the piled máochá ensures even fermentation. The bacterial and fungal cultures
found in the fermenting piles were found to vary widely from factory to factory throughout Yunnan, consisting of
multiple strains of Aspergillus spp., Penicillium spp., yeasts, and a wide range of other microflora. Control over the
multiple variables in the ripening process, particularly humidity and the growth of Aspergillus spp., is key in
producing ripened pu'er of high quality.[13] Poor control in fermentation/oxidation process can result in bad ripened
pu'er, characterized by badly decomposed leaves and an aroma and texture reminiscent of compost. The ripening
process typically takes anywhere from half a year to one year after it has begun. As such, a ripened pu'er produced in
early 2004 will be pressed in the winter of 2004/2005, and appear on the market between late 2005 and early 2006.
This process was first developed in 1972 by Menghai Tea Factory and Kunming Tea Factory to imitate the flavor
and color of aged raw pu'er, and was an adaptation of wet storage techniques being used by merchants to falsify the
age of their teas. Mass production of ripened pu'er began in 1975. It can be consumed without further aging, though
it can also be stored to "air out" some of the less savory flavors and aromas acquired during fermentation. The tea is
often compressed, but is also common in loose form. Some collectors of pu'er believe ripened pu'er should not be
aged for more than a decade.
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Pressing

A pu-erh tea factory, which steams, bags, and
presses the loose leaf pu-erh into tea bricks

To produce pu'er, many additional steps are needed prior to the actual
pressing of the tea. First, a specific quantity of dry máochá or ripened
tea leaves pertaining to the final weight of the bingcha is weighed out.
The dry tea is then lightly steamed in perforated cans to soften and
make it more tacky. This will allow it to hold together and not crumble
during compression. A ticket, called a "nèi fēi" (内飞) or additional
adornments, such as coloured ribbons, are placed on or in the midst of
the leaves and inverted into a cloth bag or wrapped in cloth. The pouch
of tea is gathered inside the cloth bag and wrung into a ball, with the
extra cloth tied or coiled around itself. This coil or knot is what
produces the dimpled indentation at the reverse side of a tea cake when
pressed. Depending on the shape of pu'er being produced, a cotton bag
may or may not be used. For instance, brick or square teas often are not compressed using bags.[14][15]

Depending on the desired product and speed, from quickest and tightest to slowest and loosest, pressing can either be
done by:
• A hydraulic press, which forces the tea into a metal form that is occasionally decorated with a motif in

sunken-relief. Due to its efficiency, this method is used to make almost all forms of pressed pu'er. Tea can be
pressed either with or without it being bagged, with the latter done by using a metal mould. Tightly compressed
bǐng, formed directly into a mold without bags using this method are known as tié bǐng (鐵餅, literally "iron
cake/puck") due to its density and hardness. The taste of densely compressed raw pu'ers is believed to benefit
from careful aging for up to several decades.

•• A lever press, which was operated by hand for tight pressings and has largely been replaced by the modern
hydraulic press.

• A large heavy stone, carved into the shape of a short cylinder with a handle, simply weighs a bag of tea down
onto a wooden board. The tension from the bag and the weight of the stone together give the tea its rounded and
sometimes non-uniformed edge. Due to the manual labor involved, this method of pressing is often referred to as:
"hand" or "stone-pressing", and is how many artisanal pu'er bǐng are still manufactured.

Pressed pu'er is removed from the cloth bag and placed on latticed shelves, where they are allowed to air dry, which
may take several weeks or months, depending on the wetness of the pressed cakes.[11] The pu'er cakes are then
individually wrapped by hand, and packaged in larger units for trade or commerce.

Classification
Aside from vintage year, pu'er tea can be classified in a variety of ways: by shape, processing method, region,
cultivation, grade, and season.

Shape
Pu'er is compressed into a variety of shapes. Other lesser seen forms include: stacked "melon pagodas", pillars,
calabashes, yuanbao, and small bricks (2–5 cm in width). Pu'er is also compressed into the hollow centers of
bamboo stems or packed and bound into a ball inside the peel of various citrus fruits.
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Image Common
name

Chinese
characters

Pinyin Description

S T

Bing, Beeng,
Cake, or
Disc

饼茶 餅茶 Bǐngchá A round, flat, disc or puck-shaped tea, the size ranges from as small as 100g to as large
as 5 kg or more, with 357g, 400g, and 500g being the most common. Depending on the
pressing method, the edge of the disk can be rounded or perpendicular. It is also
commonly known as Qīzí bǐngchá (七 子 餅 茶, literally "seven units cake tea")
because seven of the bing are packaged together at a time for sale or transport.

Tuocha,
Bowl, or
Nest

沱茶 沱茶 Tuóchá A convex knob-shaped tea, its size ranges from 3g to 3 kg or more, with 100g, 250g and
500g being the most common. The name for tuocha is believed to have originated from
the round, top-like shape of the pressed tea or from the old tea shipping and trading route
of the Tuo River.[16] In ancient times, tuocha cakes may have had holes punched
through the center so they could be tied together on a rope for easy transport.

Brick 砖茶 磚茶 Zhuānchá A thick rectangular block of tea, usually in 100g, 250g, 500g and 1000g sizes; Zhuancha
bricks are the traditional shape used for ease of transport along the ancient tea route by
horse caravans.

Square 方茶 方茶 Fāngchá A flat square of tea, usually in 100g or 200g sizes, they often contain words pressed into
the square.

Mushroom 紧茶 緊茶 Jǐnchá Literally meaning "tight tea," the tea is shaped much like túocha, but with a stem rather
than a convex hollow. This makes them quite similar in form to a mushroom. Pu'er tea
of this shape is generally produced for Tibetan consumption, and is usually 250g or
300g.

Melon, or
gold melon

金瓜 金瓜 Jīnguā Its shape is similar to tuóchá, but larger in size, with a much thicker body decorated with
pumpkin-like stripes. This shape was created for the famous "Tribute tea" (貢茶) made
expressly for the Qing Dynasty emperors from the best tea leaves of Yiwu Mountain.
Larger specimens of this shape are sometimes called "human-head tea" (人頭茶), due in
part to its size and shape, and because in the past it was often presented in court in a
similar manner to severed heads of enemies or criminals.

Process and oxidation
Although pu'er teas are often collectively classified in Western and East Asian tea markets as post-fermentation or
black teas, respectively, pu'er teas in actuality can be placed in three types of processing methods, namely: green tea,
fermented tea, and secondary-oxidation/fermentation tea.

Pieces of a 1970's green/raw Guang yun tribute teacake(廣 雲

貢 餅), note that aging has turned the previously green leaves
of this cake to a brownish black colour

Pu'er can be green teas if they are lightly processed before
being pressed into cakes. Such pu'er is referred to as
maocha if unpressed and as green/raw pu'er" if pressed.
While not always palatable, they are relatively cheap and
are known to age well for up to 30 years. Pu'er can also be a
fermented tea if it undergoes slow processing with
fermenting microbes for up to a year. This pu'er is referred
to as ripened/cooked pu'er, and has a mellow flavour and is
readily drinkable. Aged pu'ers are secondary-oxidation and
post-fermentation teas. If aged from green pu'er, the aged
tea will be mellow in taste, but still clean in flavour.

According to the production process, four main types of
pu'er are commonly available on the market:
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• Maocha is the green pu'er leaves sold in loose form as the raw material for making pressed pu'ers. Badly
processed maocha will result in an inferior pu'er.

• Green/raw pu'er is pressed maocha that has not undergone additional processing; high quality green pu'er is
highly sought by collectors.

• Ripened/cooked pu'er is pressed maocha that has undergone fermentation in the ripening process for up to a year.
Badly fermented maocha will create a muddy tea with fishy and sour flavours indicative of inferior aged pu'ers.

• Aged raw pu'er is a tea that has undergone a slow secondary oxidation and a certain degree of microbial
fermentation. Although all types of pu'er can be aged, the pressed raw pu'ers typically are most highly regarded,
since aged maocha and ripened pu'er both lack a clean and assertive taste.

Regions

Yunnan

Yunnan province produces the vast majority of pu'er tea. Indeed, the province is the source of the tea's name, Pu'er
Hani and Yi Autonomous County. Pu'er is produced in almost every county and prefecture in the province, but the
most famous pu'er areas are known as the Six Famous Tea Mountains (Chinese: 六大茶山; pinyin: liù dà chá shān)

Six famous tea mountains

The six famous tea mountains are a group of mountains in Xishuangbanna, renowned for their climates and
environments, which not only provide excellent growing conditions for pu'er, but also produce unique taste profiles
(akin to terroir in wine) in the produced pu'er tea. Over the course of history, the designated mountains for the tea
mountains have either been changed[17] or listed differently.[18][19][20]

In the Qing dynasty government records for Pu'er (普 洱 府 志), the oldest historically designated mountains were
said to be named after six commemorative items left in the mountains by Zhuge Liang,[19] and using the Chinese
characters of the native language of the region.[21] These mountains are all located northeast of the Lancang River
(Mekong) in relatively close proximity to one another. The mountains' names, in the Standard Chinese character
pronunciation are:
1. Gedeng (革登山): The term for "leather stirrup" (马蹬, pinyin: mǎdèng)
2. Mansa (慢撤山): The term for "seed sowing bag" (撒袋, pinyin: sǎdài)
3. Mangzhi (莽枝山): The term for "copper cauldron" (铜鉧, pinyin: tóngmǔ) [22]

4. Manzhuan (蠻磚山): The term for iron brick" (铁砖, pinyin: tiězhuān)
5. Yibang(倚邦山): The term for "wooden clapper" (木梆, pinyin: mùbāng)
6. Yōulè (攸樂山): The term meaning "copper gong" (铜锣, pinyin: tóngluó)
Southwest of the river there are also six famous tea mountains that are lesser known from ancient times due to their
isolation by the river.[20] They are:

1. Mengsong (勐 宋 山):
2. Menghai (勐 海 山):
3. Jingmai (景 迈 山):
4. Nánnuò (南糯山): a varietal of tea grows here called zĭjuān (紫娟, literally "purple lady") whose buds and bud

leaves have a purple hue.
5. Bada (巴 达 山):
6. Yōulè (攸乐山):
For various reasons, by the end of the Qing dynasty or beginning of the ROC period, tea production in these 
mountains dropped drastically, either due to large forest fires, overharvesting, prohibitive imperial taxes, or general 
neglect.[17][21] To revitalize tea production in the area, the Chinese government in 1962 selected a new group of six 
famous tea mountains that were named based on the more important tea producing mountains at the time, including
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Youle mountain from the original six.[17]

Other areas of Yunnan

Many other areas of Yunnan also produce pu'er tea. Yunnan prefectures that are major producers of pu'er include
Lincang, Dehong, Simao, Xishuangbanna, and Wenshan. Other tea mountains famous in Yunnan include among
others:

• Bāngwēi (邦崴山)
• Bānzhāng (班章): this is not a mountain but a Hani ethnicity village in the Bulang Mountains, noted for

producing powerful and complex teas that are bitter with a sweet aftertaste
• Yìwǔ (易武山) : perhaps the most popular tea mountain amongst collectors.
• Bada(巴 達 山):
• Wuliang:
• Ailuo:
• Jinggu:
• Baoshan:
• Yushou:
Region is but one factor in assessing a pu'er tea, and pu'er from any region of Yunnan is as prized as any from the
six famous tea mountains if it meets other criteria, such as being wild growth, hand-processed tea.

Other provinces

While Yunnan produces the majority of pu'er, other regions of China, including Hunan and Guangdong, have also
produced the tea. The Guangyun Gong cake, for example, although the early productions were composed of pure
Yunnan máochá,[23] after the 60's the cakes featured a blend of Yunnan and Guangdong máochá, and the most recent
production of these cakes contains mostly from the latter.[24]

In late 2008, the Chinese government approved a standard declaring pu'er tea as a "product with geographical
indications", which would restrict the naming of tea as pu'er to tea produced within specific regions of the Yunnan
province. The standard has been disputed, particularly by producers from Guangdong.[25]

Other regions

In addition to China, border regions touching Yunnan in Vietnam, Laos, and Burma are also known to produce pu'er
tea, though little of this makes its way to the Chinese or international markets.

Cultivation
Perhaps equally or even more important than region or even grade in classifying pu'er is the method of cultivation.
Pu'er tea can come from three different cultivation methods:

• Plantation bushes (guànmù, 灌木; taídì, 台地): Cultivated tea bushes, from the seeds or cuttings of wild tea trees
and planted in relatively low altitudes and flatter terrain. The tea produced from these plants are considered
inferior due to the use of pesticides and chemical fertilizer in cultivation, and the lack of pleasant flavours, and the
presence of harsh bitterness and astringency from the tea.

• "Wild arbor" trees (yěfàng, 野放): Most producers claim that their pu'er is from wild trees, but most use leaves
from older plantations that were cultivated in previous generations that have gone feral due to the lack of care.
These trees produce teas of better flavour due to the higher levels of secondary metabolite produced in the tea
tree. As well, the trees are typically cared for using organic practices, which includes the scheduled pruning of the
trees in a manner similar to pollarding. Despite the good quality of their produced teas, "wild arbor" trees are not
as prized as the truly wild trees.
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• Wild trees (gŭshù, 古树; literally "old tree"): Teas from old wild trees, grown without human intervention, are the
highest valued pu'er teas. Such teas are valued for having deeper and more complex flavors, often with camphor
or "mint" notes, said to be imparted by the many camphor trees that grow in the same environment as the wild tea
trees. Young raw pu'er teas produced from the leaf tips of these trees also lack overwhelming astringency and
bitterness often attributed to young pu'er.

Determining whether or not a tea is wild is a challenging task, made more difficult through the inconsistent and
unclear terminology and labeling in Chinese. Terms like yěshēng (野生; literally "wild" or "uncultivated"), qiáomù
(乔木; literally "tall tree"), yěshēng qiáomù (野生乔木; literally "uncultivated trees"), and gǔshù are found on the
labels of cakes of both wild and "wild arbor" variety, and on blended cakes, which contain leaves from tea plants of
various cultivations. These inconsistent and often misleading labels can easily confuse uninitiated tea buyers
regardless of their grasp of the Chinese language. As well, the lack of specific information about tea leaf sources in
the printed wrappers and identifiers that come with the pu'er cake makes identification of the tea a difficult task.
Pu'er journals and similar annual guides such as The Profound World of Chi Tse, Pu-erh Yearbook, and Pu-erh
Teapot Magazine contain credible sources for leaf information. Tea factories are generally honest about their leaf
sources, but someone without access to tea factory or other information is often at the mercy of the middlemen or an
unscrupulous vendor. Many pu'er aficionados seek out and maintain relationships with vendors who they feel they
can trust to help mitigate the issue of finding the "truth" of the leaves.
Sadly, even in the best of circumstances, when a journal, factory information, and trustworthy vendor all align to
assure a tea's genuinely wild leaf, fakes fill the market and make the issue even more complicated. Because
collectors often doubt the reliability of written information, some believe certain physical aspects of the leaf can
point to its cultivation. For example, drinkers cite the evidence of a truly wild old tree in a menthol effect ("camphor"
in tea specialist terminology) supposedly caused by the Camphor laurel trees that grow amongst wild tea trees in
Yunnan's tea forests.[26] As well, the presence of thick veins and sawtooth-edged on the leaves along with camphor
flavor elements and taken as signifiers of wild tea.[27]

Grade
Pu'er can be sorted into ten or more grades. Generally, grades are determined by leaf size and quality, with higher
numbered grades meaning older/larger, broken, or less tender leaves. Grading is rarely consistent between factories,
and first grade tea leaves may not necessarily produce first grade cakes. Different grades have different flavors, and
many bricks feature a blend of several grades chosen to balance flavors and strength.[28]

Season
Harvest season also plays an important role in the flavor of pu'er. Spring tea is the most highly valued, followed by
fall tea, and finally summer tea. Only rarely is pu'er produced in winter months, and often this is what is called
"early spring" tea, as harvest and production follows the weather pattern rather than strict monthly guidelines.
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Tea factories

A Menghai microprinted ticket, first
appearing in 2006

Factories are generally responsible for the production of pu'er teas. While
some individuals oversee smaller higher-end productions, such as the Xizihao
and Yanqinghao brands,[27] the majority of tea on the market is compressed
by factories or tea groups. Until recently, factories were all state owned and
under the supervision of the China National Native Produce & Animal
Byproducts Import & Export company (CNNP), Yunnan Branch. Kunming
Tea Factory, Menghai Tea Factory, Pu'er Tea Factory and Xiaguan Tea
Factory are the most notable of these state owned factories. While CNNP still
operates today, few factories are state-owned, and CNNP contracts out many
productions to privately owned factories.

Different tea factories have garnered good reputations. Menghai Tea Factory
and Xiaguan Tea Factory, which date from the 1940s, have enjoyed good
reputations, but these factories now face competition from many of the newly
emerging private factories. For example, Haiwan Tea Factory, founded by
former Menghai Factory owner Zhou Bing Liang in 1999,[29] enjoys a good
reputation, as does Changtai Tea Group, Mengku Tea Company, and other new tea makers formed in the 1990s.
However, due to production inconsistencies and variations in manufacturing techniques, the reputation of a tea
company or factory can vary depending on the year or the specific cakes produced during a year.

The producing factory is often the first or second item listed when referencing a pu'er cake, the other being the year
of production.

Recipes
Tea factories, particularly formerly government-owned factories, produce many cakes by its recipe tea blends,
indicated by a recipe number. Recipe numbers consists of four-digits. The first two digits represent the year the
recipe was first produced, the third digit the grade of leaves used in the recipe, and the last digit represents the
factory. 7542, for example, would be a recipe from 1975 using fourth-grade tea leaf made by Menghai Tea Factory
(represented by 2). There are also those who believe that the third number indicates a recipe for a particular
production year.[14]

•• Factory numbers (fourth digit in recipe):

1.1. Kunming Tea Factory
2.2. Menghai Tea Factory
3.3. Xiaguan Tea Factory
4. Lan Cang Tea Factory[30] or Feng Qing Tea Factory[14]

5.5. Pu'er Tea Factory (now Pu'er Tea group Co.Ltd )
6.6. Six Famous Tea Mountain Factory
7.7. unknown / not specified
8. Haiwan Tea Factory and Long Sheng Tea Factory[14]

Tea of all shapes can be made by numbered recipe. Not all recipes are numbered, and not all cakes are made by
recipe. The term "recipe," it should be added, does not always indicate consistency, as the quality of some recipes
change from year-to-year, as do the contents of the cake. Perhaps only the factories producing the recipes really
know what makes them consistent enough to label by these numbers.
Occasionally, a three digit code is attached to the recipe number by hyphenation. The first digit of this code 
represents the year the cake was produced, and the other two numbers indicate the production number within that
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year. For instance, the seven digit sequence 8653-602, would indicate the second production in 2006 of factory
recipe 8653. Some productions of cakes are valued over others because production numbers can indicate if a tea was
produced earlier or later in a season/year. This information allows one to be able to single out tea cakes produced
using a better batch of máochá.

Tea packaging
Pu'er tea is specially packaged for trade, identification, and storage. These attributes are used by tea drinkers and
collectors to determine the authenticity of the pu'er tea.

Individual cakes

Typical contents of a wrapped Bĭngchá

Pu'er tea cakes, or Bĭngchá, are almost always sold
with[30] a:

• Wrapper: Made usually from thin cotton cloth or
cotton paper and shows the tea company/factory, the
year of production, the region/mountain of harvest,
the plant type, and the recipe number. The wrapper
can also contain decals, logos and artwork.
Occasionally, more than one wrapper will be used to
wrap a pu'er cake.

• Nèi fēi (内飞 or 內飛): A small ticket originally
stuck on the tea cake but now usually embedded into
the cake during pressing. It is usually used as proof,
or a possible sign, to the authenticity of the tea.
Some higher end pu'er cakes have more than one nèi fēi embedded in the cake. The ticket usually indicates the tea
factory and brand.

• Nèi piào (内票): A larger description ticket or flyer packaged loose under the wrapper. Both aid in assuring the
identity of the cake. It usually indicates factory and brand. As well, many nèi piào contain a summary of the tea
factories' history and any additional laudatory statements concerning the tea, from its taste and rarity, to its ability
to cure diseases and effect weight loss.

• Bĭng: The tea cake itself. Tea cakes or other compressed pu'er can be made up of two or more grades of tea,
typically with higher grade leaves on the outside of the cake and lower grades or broken leaves in the center. This
is done to improve the appearance of the tea cake and improve its sale. Predicting the grade of tea used on the
inside takes some effort and experience in selection. However, the area in and around the dimple of the tea cake
can sometimes reveal the quality of the inner leaves.
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A tŏng of recipe 7742 tea cakes wrapped in bamboo shoot husks

Recently, nèi fēi have become more important in
identifying and preventing counterfeits. Menghai Tea
Factory in particular has begun microprinting and
embossing their tickets in an effort to curb the growth
of counterfeit teas found in the marketplace in the late
1990s and early 2000s. Some nèi fēi also include
vintage year and are production-specific to help
identify the cake and prevent counterfeiting through a
surfeit of different brand labels.

Wholesale

When bought in large quantities, pu'er tea is generally
sold in stacks, referred to as a tŏng (筒), which are
wrapped in bamboo shoot husks, bamboo stem husks,
or coarse paper. Some tongs of vintage pu'er will
contain a tŏng piào (筒票), or tong ticket, but it is less common to find them in productions past the year 2000.[11]

The number of bĭngchá in a tŏng varies depending on the weight of individual bĭngchá. For instance one tŏng can
contain:

• Seven 357–500g bĭngchá,
• Five 250g mini-bĭngchá
• Ten 100g mini-bĭngchá

Twelve tŏng are referred to as being one jiàn (件), although some producers/factories vary how many tŏng equal one
jiàn. A jiàn of tea, which is bound together in a loose bamboo basket, will usually have a large batch ticket (大票;
pinyin: dàpiào) affixed to its side that will indicate information such as the batch number of the tea in a season, the
production quantities, tea type, and the factory where it was produced.[11]

Aging and storage
Pu'er teas of all varieties, shapes, and cultivation can be aged to improve their flavour, but the tea's physical
properties will affect the speed of aging as well as its quality. These properties include:
• Leaf quality: The most important factor, arguably, is leaf quality. Maocha that has been improperly processed will

not age to the level of finesse as properly processed maocha. The grade and cultivation of the leaf also greatly
affect its quality, and thus its aging.

• Compression: The tighter a tea is compressed, the slower it will age. In this respect, looser hand- and
stone-pressed pu'ers will age more quickly than denser hydraulic-pressed pu'er.

• Shape and size : The more surface area, the faster the tea will age. Bingcha and zhuancha thus age more quickly
than golden melon, tuocha, or jincha. Larger bingcha age slower than smaller bingcha, and so forth.

Just as important and the tea's properties, environmental factors for the tea's storage also affect how quickly and
successfully a tea ages. They include:
• Air flow: Regulates the oxygen content surrounding the tea and removes odours from the aging tea. Dank,

stagnant air will lead to dank, stale smelling aged tea. Wrapping a tea in plastic will eventually arrest the aging
process.

• Odours: Tea stored in the presence of strong odours will acquire them, sometimes for the duration of their
"lifetime." Airing out pu'er teas can reduce these odours, though often not completely.

• Humidity : The higher the humidity, the faster the tea will age. Liquid water accumulating on tea may accelerate 
the aging process but can also cause the growth of mold or make the flavour of the tea less desirable. 60–85%
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humidity is recommended.[31] It is argued whether tea quality is adversely affected if it is subjected to highly
fluctuating humidity levels.

• Sunlight: Tea that is exposed to sunlight dries out prematurely, and often becomes bitter.
• Temperature: Teas should not be subjected to high heat since undesirable flavours will develop. However at low

temperatures, the aging of pu'er tea will slow down drastically. It is argued whether tea quality is adversely
affected if it is subjected to highly fluctuating temperature.

When preserved as part of a tong, the material of the tong wrapper, whether it is made of bamboo shoot husks,
bamboo leaves, or thick paper, can also affect the quality of the aging process. The packaging methods change the
environmental factors and may even contribute to the taste of the tea itself.
Further to what has been mentioned it should be stressed that a good well-aged pu'er tea is not evaluated by its age
alone. Like all things in life, there will come a time when a pu'er teacake reaches its peak before stumbling into a
decline. Due to the many recipes and different processing method used in the production of different batches of
pu'er, the optimal age for each age will vary. Some may take 10 years while others 20 or 30+ years. It is important to
check the status of ageing for your teacakes to know when they peaked so that proper care can be given to halt the
ageing process.

Raw Pu'er

Over time, raw pu'er acquires an earthy flavor due to slow oxidation and other, possibly microbial processes.
However, this oxidation is not analogous to the oxidation that results in green, oolong, or black tea, because the
process is not catalyzed by the plant's own enzymes but rather by fungal, bacterial, or autooxidation influences. Pu'er
flavors can change dramatically over the course of the aging process, resulting in a brew tasting strongly earthy but
clean and smooth, reminiscent of the smell of rich garden soil or an autumn leaf pile, sometimes with roasted or
sweet undertones. Because of its ability to age without losing "quality", well aged good pu'er gains value over time
in the same way that aged roasted oolong does.[32]

Raw pu'er can undergo "wet storage" (shīcāng, 湿仓) and "dry storage" (gāncāng 干仓), with teas that have
undergone the latter ageing more slowly, but thought to show more complexity. Dry storage involves keeping the tea
in "comfortable" temperature and humidity, thus allowing the aging process to occur slowly. Wet Storage or "humid
storage" refers to the storage of pu'er tea in humid environments, such as those found naturally in Hong Kong,
Guangzhou and, to a lesser extent, Taiwan.
The practice of "Pen Shui" 喷水 involves spraying the tea with water and allowing it dry off in a humid
environment. This process speeds up oxidation and microbial conversion, which only loosely mimics the quality of
natural dry storage aged pu'er. "Pen Shui" 喷水 pu'er not only does not acquire the nuances of slow aging, it can
also be hazardous to drink because of mold, yeast, and bacteria cultures.
Pu'er properly stored in different environments can develop different tastes at different rates due to environmental
differences in ambient humidity, temperature, and odours.[11] For instance, similar batches of pu'er stored in the
different environments of Taiwan and Hong Kong are known to age very differently. Because the process of aging
pu'er is a lengthy one and teas may change owners several times, a batch of pu'er may undergo different aging
conditions, even swapping wet and dry storage conditions, which can drastically alter the flavor of that tea. Raw
pu'er should not be stored at very high temperatures, or be exposed to direct contact with sunlight, heavy air flow,
liquid water, or unpleasant smells, since such poor storage conditions can ruin even the best quality pu'er.
Although low to moderate air flow is important for producing a good quality aged raw pu'er, it is generally agreed by
most collectors and connoisseurs that raw pu'er tea cakes older than 30 years old should not be further exposed to
"open" air since it would result in the loss of flavours or degradation in mouthfeel. The tea should instead be
preserved by wrapping or hermetically sealing it in plastic wrapping or ideally glass.[33]
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Ripe Pu'er
Since the ripening process was developed to imitate aged raw pu'er, many arguments surround the idea of whether
aging ripened pu'er is desirable. Mostly, the issue rests on whether aging ripened pu'er will, better or worse, alter the
flavor of the tea.
It is often recommended to age ripened pu'er to "air out" the unpleasant musty flavours and odours formed due to
maocha fermentation. However, some collectors argue that keeping ripened pu'er longer than 10 to 15 years makes
little sense, stating that the tea will not develop further and possibly lose its desirable flavours. Others note that their
experience has taught them that ripened pu'er indeed does take on nuances through aging,[30] and point to
side-by-side taste comparisons of ripened pu'er of different ages. Though the storing period increases the value of the
tea, it is not often that such actions will be taken as it is not economically efficient.[33]

Preparation
Preparation of pu'er involves first separating a well-sized portion of the compressed tea for brewing. This can be
done by flaking off pieces of the cake or by steaming the entire cake until it is soft from heat and hydration.[30] A
pu'er knife, which is similar to an oyster knife or a rigid letter opener, is used to pry large horizontal flakes of tea off
the cake such as to minimize leaf breakage. Steaming is usually performed on smaller teas such as tuocha or
mushroom pu'er and involves steaming the cake until it can be rubbed apart and then dried. In both cases, a vertical
sampling of the cake should be obtained since the quality of the leaves in a cake usually varies between the surface
and the center of the cake.
Pu'er is generally expected to be served Gongfu style, generally in Yixing teaware or in a type of Chinese teacup
called a gaiwan. Optimum temperatures are generally regarded to be around 95 degree Celsius for lower quality
pu'ers and 85–89 degree Celsius for good ripened and aged raw pu'er. Steeping times last from 12–30 seconds in the
first few infusions, up to 2–10 minutes in the last infusions. The prolonged steeping techniques used by some
western tea makers can produce dark, bitter, and unpleasant brews. Quality aged pu'er can yield many more
infusions, with different flavour nuances when brewed in the traditional Gong-Fu method.
Because of the prolonged fermentation in ripened pu'er and slow oxidization of aged raw pu'er, these teas often lack
the bitter, astringent properties of other tea types, and also can be brewed much stronger and repeatedly, with some
claiming 20 or more infusions of tea from one pot of leaves. On the other hand, young raw pu'er is known and
expected to be strong and aromatic, yet very bitter and somewhat astringent when brewed, since these characteristics
are believed to produce better aged raw pu'er.
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Judging quality

Spent leaves of badly stored shou pu'er. Note the crumbling leaf
faces that are barely held together by leaf veins

Quality of the tea can be determined through inspecting
the dried leaves, the tea liquor, or the spent tea leaves.
The "true" quality of a specific batch of pu'er can
ultimately only be revealed when the tea is brewed and
tasted. Although, not concrete and sometimes
dependent on preference, there are several general
indicators of quality:

• Dried tea: There should be a lack of twigs,
extraneous matter and white or dark mold spots on
the surface of the compressed pu'er. The leaves
should ideally be whole, visually distinct, and not
appear muddy. The leaves may be dry and fragile,
but not powdery. Good tea should be quite fragrant,
even when dry. Good pressed pu'er often have a
matte sheen on the surface of the cake, though this is not necessarily a sole indicator of quality

• Liquor: The tea liquor of both raw and ripe pu'er should never appear cloudy. Well-aged raw pu'er and
well-crafted ripe pu'er tea may produce a dark reddish liquor, reminiscent of a dried jujube, but in either case the
liquor should not be opaque, "muddy," or black in colour. The flavours of pu'er liquors should persist and be
revealed throughout separate or subsequent infusions, and never abruptly disappear, since this could be the sign of
added flavorants.
• Young raw Puerh:The ideal liquors should be aromatic with a light but distinct odours of camphor, rich herbal

notes like Chinese medicine, fragrance floral notes, hints of dried fruit aromas such as preserved plums, and
should exhibit only some grassy notes to the likes of fresh sencha. Young raw pu'er may sometimes be quite
bitter and astringent, but should also exhibit a pleasant mouthfeel and "sweet" aftertaste, referred to as gān (甘)
and húigān(回 甘).

• Aged raw Puerh: Aged pu'er should never smell moldy, musty, or strongly fungal, though some pu'er drinkers
consider these smells to be unoffensive or even enjoyable. The smell of aged pu'er may vary, with an "aged"
but not "stuffy" odour. The taste of aged raw pu'er or ripe pu'er should be smooth, with slight hints of
bitterness, and lack a biting astringency or any off-sour tastes. The element of taste is an important indicator of
aged pu'er quality, the texture should be rich and thick and should have very distinct gān (甘) and húigān(回
甘) on the tongue and cheeks, which together induces salivation and leaves a "feeling" in the back of the
throat.

• Spent tea: Whole leaves and leaf bud systems should be easily seen and picked out of the wet spent tea, with a
limited amount of broken fragments. Twigs, and the fruits of the tea plant should not be found in the spent tea
leaves, however animal (and human) hair, strings, rice grains and chaff may occasionally be included in the tea.
The leaves should not crumble when rubbed, and with ripened pu'er, it should not resemble compost. Aged raw
pu'er should have leaves that unfurl when brewed while leaves of most ripened pu'er will generally remain closed.

Practices
In Cantonese culture, pu'er is known as po-lay (or bo-lay) tea. Among the Cantonese long settled in California, it is
called bo-nay or po-nay tea. It is often drunk during dim sum meals, as it is believed to help with digestion. It is not
uncommon to add dried osmanthus flowers, pomelo rinds, or chrysanthemum flowers into brewing pu'er tea in order
to add a light, fresh fragrance to the tea liquor. pu'er with chrysanthemum is the most common pairing, and referred
as guk pou or guk bou (菊普; pinyin: jú pǔ). Pu'er is considered to have some medicinal qualities.
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Sometimes wolfberries are brewed with the tea, plumpening in the process.

Health
Scientific studies report that consumption of pu'er tea leaves significantly suppressed the expression of fatty acid
synthase (FAS) in the livers of rats; gains in body weight, levels of triacylglycerol, and total cholesterol were also
suppressed.[34][35]. The compositions of chemical components found to have been responsible for these effects
(catechins, caffeine, and theanine) varied dramatically between pu-erh, black, oolong, and green teas[34].
Specific mechanisms through which chemicals in pu'er tea inhibit the biosynthesis of cholesterol in the laboratory
have been suggested.[36]

Pu'er tea has also been found to have antimutagenic and antimicrobial properties in vitro.[37] (In vitro studies do not
necessarily correlate to medicinal effects. An article in Microbiologist, The magazine of the Society for Applied
Microbiology, in March 2008, Vol 9 No 1, p35, found that tea had many in vitro antimicrobial properties against
many organisms; for example English Breakfast tea at the concentration used for drinking had significant
antimicrobial effect on the lethal anthrax bacillus (B. anthracis) and many others, but this did not make it a useful
treatment for anthrax.)
Pu'er tea is widely believed in Chinese cultures to counteract the unpleasant effects of heavy alcohol consumption.
In traditional Chinese medicine it is believed to invigorate the spleen and inhibit "dampness." In the stomach, it is
believed to reduce heat and "descends qi".
Pu'er tea is widely sold, by itself or in blends, with claims that it promotes loss of body weight in humans, although
there is no accepted evidence for this.
Some pu'er brick tea has been found to contain very high levels of fluorine, because it is generally made from lesser
quality older tea leaves and stems, which accumulate fluorine.[38] Its consumption has led to fluorosis (a form of
fluoride poisoning that affects the bones and teeth) in areas of high brick tea consumption, such as Tibet.[39][40]

Investment
Pu'er tea can generally improve in taste over time (due to natural secondary oxidation and fermentation). Teas that
can be aged finely are typically:
1.1. Made from high quality material
2.2. Processed skillfully
3.3. Stored properly over the years
The common misconception is that all types of pu'er tea will improve in taste—and therefore get more valuable as an
investment item—as they get older. There are many requisite variables for a pu'er tea to age beautifully. Further, the
ripe (shou) pu'er will not evolve as dramatically as the raw (sheng) type will over time from the secondary oxidation
and fermentation.
As with wine, only the finely made and properly stored ones will improve and increase in value. Similarly, the
percentage of those that will improve over a long period of time is only a small fraction of what is available in the
market today.
Beginning in 2008, much of the Pu'er industry suffered a tremendous drop in prices. Consequently, many have lost
their fortunes and some have even decided to stop selling, growing, or distributing Pu'er as a result of the financial
loss plaguing many of those in the industry. Investment-grade Pu'er has witnessed declines in price as well, although
not as drastically as those varieties which are more common.[41]
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Quinoa

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Core eudicots
Order: Caryophyllales
Family: Amaranthaceae
Subfamily: Chenopodioideae
Genus: Chenopodium

Species: C. quinoa

Binomial name

Chenopodium quinoa
Willd.

Quinoa (   /ˈkiːnwɑː/ or /kɪˈnoʊ.ə/, Spanish: quinua, from Quechua: kinwa), a species of goosefoot
(Chenopodium), is a grain-like crop grown primarily for its edible seeds. It is a pseudocereal rather than a true cereal,
or grain, as it is not a member of the grass family. As a chenopod, quinoa is closely related to species such as beets,
spinach, and tumbleweeds.
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Overview

A 500g bag of quinoa sold in Portugal

Derived from the Spanish spelling of the Quechua name kinwa or
occasionally "Qin-wah", Quinoa originated in the Andean region
of Ecuador, Bolivia, Colombia and Peru before they were
colonized and became nation-states, where it was successfully
domesticated 3,000 to 4,000 years ago for human consumption,
though archeological evidence shows a non-domesticated
association with pastoral herding some 5,200 to 7,000 years ago.
[1]

Similar Chenopodium species, such as pitseed goosefoot
(Chenopodium berlandieri) and fat hen (Chenopodium album),
were grown and domesticated in North America as part of the
Eastern Agricultural Complex before maize agriculture became
popular.[2] Fat hen, which has a widespread distribution in the
Northern Hemisphere, produces edible seeds and greens much like
quinoa, but in smaller quantities.

The nutrient composition is very good compared with common
cereals. Quinoa grains contain essential amino acids like lysine
and good quantities of calcium, phosphorus, and iron.[]

After harvest, the grains need to be processed to remove the coating containing the bitter-tasting saponins. Quinoa
grains are in general cooked the same way as rice and can be used in a wide range of dishes. Quinoa leaves are also
eaten as a leaf vegetable, much like amaranth, but the commercial availability of quinoa greens is limited.

Quinoa
greens.

Quinoa
before

flowering.

Quinoa in flower. Harvested quinoa seeds. A few Quinoa grains
close-up.

Natural distribution
Chenopodium quinoa (and a related species from Mexico, Chenopodium nuttalliae) is believed to have been
domesticated in the Peruvian Andes from wild populations of Chenopodium quinoa.[3] There are non-cultivated
quinoa plants (Chenopodium quinoa var. melanospermum), which grow in the same area where it is cultivated; it is
presumed that those are related to quinoa's wild predecessors, but they could instead be descendants of cultivated
plants.[4]

History and culture
The Incas, who held the crop to be sacred,[5] referred to quinoa as chisaya mama or 'mother of all grains', and it was
the Inca emperor who would traditionally sow the first seeds of the season using 'golden implements'.[5] During the
European conquest of South America, the Spanish colonists scorned quinoa as 'food for Indians',[6] and even actively
suppressed its cultivation, due to its status within indigenous non-Christian ceremonies.[7] In fact, the conquistadores
forbade quinoa cultivation for a time[8] and the Incas were forced to grow wheat instead.[9]
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Biology
Quinoa is a dicotyledonous, annual plant usually about 1–2 m high. It has broad, generally pubescent, powdery,
smooth (rarely) to lobed leaves normally arranged alternately. The woody central stem is either branched or
unbranched depending on the variety and may be green, red or purple. The panicles arise either from the top of the
plant or from axils on the stem. The panicles have a central axis from which a secondary axis emerges either with
flowers (amaranthiform), or bearing a tertiary axis carrying the flowers (glomeruliform).[10] The green, hypogynous
flowers have a simple perianth and are generally bisexual and self-fertilizing.[10][11] The fruits are about 2 mm in
diameter and of various colours — from white to red or black depending on the cultivar.[12]

Cultivation

Climate requirements
Quinoa is highly variable due to a high complexity of different subspecies, varieties and landraces (plants or animals
adapted to the environment in which they originated). However, in general it is undemanding and altitude-hardy. It is
grown from coastal regions (Chile) to over 4,000 m (13,120 ft) in the Andes near the equator. However, most of the
cultivars are grown between 2,500 m and 4,000 m. Depending on the variety, Quinoa's optimal growing conditions
are in cool climates with temperatures that range from 25°F/−3°C, during the night, to near 95°F/35°C, during the
day. Some cultivars can also withstand lower temperatures without damage. Light frosts normally do not affect the
plants at any stage of development, except during flowering. Mid-summer frosts often occurring in the Andes during
flowering lead to sterilization of the pollen. Rainfall conditions are highly variable between the different cultivars,
ranging from 300 to 1,000 mm during growing season. Optimal for Quinoa growth is well-distributed rainfall during
early growth and development and dry conditions during seed maturation and harvesting.[10]

Soil requirements
Quinoa does best in sandy, well-drained soils with a low nutrient content, moderate salinity, and a soil pH of 6
to 8.5.

Agronomy

Sowing

World Quinoa Production – 2009
(thousand metric ton)

  Peru 40.0

  Bolivia 28.3

  Ecuador 0.7

World Total 69.0

Source: UN Food & Agriculture Organisation (FAO)
Current figures from FAO [13]

The seedbed must be well prepared and drained to avoid waterlogging. Normally in the Andes, Quinoa seeds are
broadcast over land and raked into the soil. Sometimes it is sown in narrow, shallow soils.
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Cultivation management
Yields are maximised when 150 to 180 lbs N/acre are available. The addition of phosphorus does not improve yield.
In eastern North America, it is susceptible to a leaf miner that may reduce crop success; this leaf miner also affects
the common weed and close relative Chenopodium album, but C. album is much more resistant.

Harvesting and handling
Harvesting is usually up until now mainly done by hand and rarely by machine, because of the extremely variable
periods of maturity of native Quinoas, which increases difficulty of mechanization. So, an exact timing of harvest is
important in order to avoid a high loss of grains due to shattering. The exact harvesting time is difficult to determine
because panicles of the same plant mature at different times. The grain yield reaches comparable dimensions (often
around 3 t/ha up to 5 t/ha) to wheat yields in the Andean areas. Handling involves threshing the seedheads and
winnowing the seed to remove the husk. Before storage, the seeds need to be dried in order to avoid germination.[10]

Nutritional value

Quinoa, uncooked

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1539 kJ (unknown operator: u'strong' kcal)

Carbohydrates 64 g

- Starch 52 g

- Dietary fibre 7 g

Fat 6 g

- polyunsaturated 3.3 g

Protein 14 g

Water 13 g

Thiamine (vit. B1) 0.36 mg (31%)

Riboflavin (vit. B2) 0.32 mg (27%)

Vitamin B6 0.5 mg (38%)

Folate (vit. B9) 184 μg (46%)

Vitamin E 2.4 mg (16%)

Iron 4.6 mg (35%)

Magnesium 197 mg (55%)

Phosphorus 457 mg (65%)

Zinc 3.1 mg (33%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Quinoa was of great nutritional importance in pre-Columbian Andean civilizations, secondary only to the potato, and 
was followed in importance by maize. In contemporary times, this crop has become highly appreciated for its 
nutritional value, as its protein content is very high (18%). Unlike wheat or rice (which are low in lysine), and like 
oats, quinoa contains a balanced set of essential amino acids for humans, making it a complete protein source.[14] It
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is a good source of dietary fiber and phosphorus and is high in magnesium and iron. Quinoa is gluten-free and
considered easy to digest. Because of all these characteristics, quinoa is being considered a possible crop in NASA's
Controlled Ecological Life Support System for long-duration human occupied spaceflights.[14]

Saponin content

Red quinoa, cooked.

Quinoa in its natural state has a coating of bitter-tasting saponins,
making it unpalatable. Most quinoa sold commercially in North
America has been processed to remove this coating. This
bitterness has beneficial effects during cultivation, as the plant is
unpopular with birds and thus requires minimal protection.[15]

There have been attempts to lower the saponin content of Quinoa
through selective breeding to produce sweeter, more palatable
varieties that have proven difficult due to cross pollination
contamination.[16]

The toxicity category rating of Quinoa saponins are classified as a
mild eye and respiratory irritant and a low gastrointestinal irritant.[17] The saponin is a toxic glycoside, a main
contributor to its hemolytic effects when combined directly with blood cells. In South America, Quinoa saponin has
many uses outside of consumption, which includes detergent for clothing and washing, and as an antiseptic for skin
injuries.[18] High levels of oxalic acid in the leaves and stems are found in all species of the Chenopodium genus, but
are also present in the related plant families of Polygonaceae and Amaranthaceae.[19] The risks associated with
quinoa are minimal, provided it is properly prepared and leaves are not eaten to excess.

Preparation

A spoonful of quinoa.

Quinoa has a light, fluffy texture when cooked, and its mild,
slightly nutty flavor makes it an alternative to white rice or
couscous.

Most boxed/pre-packaged quinoa has already been pre-rinsed for
convenience, and cooking instructions therefore suggest only a
brief rinse before cooking, if at all. If quinoa has not been
pre-rinsed, the first step is to remove the saponins, a process that
requires either soaking the grain in water for a few hours, then
changing the water and resoaking, or rinsing the quinoa in ample
running water for several minutes in either a fine strainer or a
cheesecloth. Removal of the saponin helps with digestion; the
soapy nature of the compound makes it act as a laxative.

One cooking method is to treat quinoa much like rice, bringing two cups (or less) of water to a boil with one cup of
grain, covering at a low simmer and cooking for 10–15 minutes or until the germ separates from the seed. The
cooked germ looks like a tiny curl and should have a slight bite to it (like al dente pasta). As an alternative, one can
use a rice cooker to prepare quinoa, treating it just like white rice (for both cooking cycle and water amounts).

Vegetables and seasonings can also be added to make a wide range of dishes. Chicken or vegetable stock can be
substituted for water during cooking, adding flavor. It is also suited to vegetable pilafs, complementing bitter greens
like kale.
Quinoa can serve as a high-protein breakfast food mixed with honey, almonds, or berries; it is also sold as a dry
product, much like corn flakes. Quinoa flour can be used in wheat-free and gluten-free baking.
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Quinoa may be germinated in its raw form to boost its nutritional value. Germination activates its natural enzymes
and multiplies its vitamin content.[20] In fact, quinoa has a notably short germination period: Only 2–4 hours resting
in a glass of clean water is enough to make it sprout and release gases, as opposed to, e.g., 12 hours with wheat. This
process, besides its nutritional enhancements, softens the grains, making them suitable to be added to salads and
other cold foods.

Spelling, pronunciation, and variant names
This crop is known as quinoa in English and, according to the American Merriam-Webster dictionary, the primary
pronunciation is disyllabic with the accent on the first syllable (   /ˈkiːnwɑː/ KEEN-wah).[21] It may also be
pronounced with three syllables, with the stress on either the first syllable (   /ˈkiːnoʊ.ə/ KEE-noh-ə) or on the
second (   /kwɪˈnoʊ.ə/ kwi-NOH-ə). In Spanish, the spelling and pronunciation vary by region. The accent may be
on the first syllable, in which case it is usually spelled quinua Spanish pronunciation: [ˈkinwa], with quínoa [ˈkinoa]
being a variant; or on the second syllable: [kiˈnoa]), in which case it is spelled quinoa. The name derives from the
Quechua kinwa, pronounced in the standard dialect [ˈkinwa]. There are multiple other native names in South
America:
• Quechua: ayara, kiuna, kuchikinwa, achita, kinua, kinoa, chisaya mama
• Aymara: supha, jopa, jupha, juira, ära, qallapi, vocali
• Chibchan: Suba, pasca
• Mapudungun: dawe, sawe
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The natural sugars in grapes crystallize during
drying Raisin

Chunche, naturally ventilated sheds for drying
grapes into raisins in Xinjiang

Raisins

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1252 kJ (unknown operator: u'strong' kcal)

Carbohydrates 79 g

- Sugars 59 g

- Dietary fiber 4 g

Fat 0.5 g

Protein 3 g

Calcium 50 mg (5%)

Iron 1.9 mg (15%)

Potassium 750 mg (16%)

Sodium 11 mg (1%)
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Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Raisins are dried grapes. They are produced in many regions of the world. Raisins may be eaten raw or used in
cooking, baking and brewing. In the United Kingdom, Ireland, Australia, and Canada the word "raisin" is reserved
for the dried large dark grape, with "sultana" being a dried large white grape, and "currant" being a dried small Black
Corinth grape.[1]

Etymology
The word raisin dates back to Middle English and is a loanword from Old French; in French, raisin means "grape,"
while a dried grape is referred to as a raisin sec, or "dry grape." The Old French word in turn developed from the
Latin word racemus, "a bunch of grapes."[2]

Varieties
Raisin varieties depend on the type of grape used, and are made in a variety of sizes and colors including green,
black, blue, purple, and yellow. Seedless varieties include the sultana (also known as Thompson Seedless in the
USA) and Flame grapes. Raisins are typically sun-dried, but may also be water-dipped, or dehydrated. "Golden
raisins" are made from sultanas, treated with sulfur dioxide (SO2), and flame-dried to give them their characteristic
color. A particular variety of seedless grape, the Black Corinth, is also sun-dried to produce Zante currants, miniature
raisins that are much darker in color and have a tart, tangy flavor. Several varieties of raisins are produced in Asia
and, in the West, are only available at ethnic specialty grocers. Green raisins are produced in Iran.

Nutrition
Raisins range from about 67% to 72% sugars by weight,[3] most of which is fructose and glucose. They also contain
about 3% protein and 3.5% dietary fiber.[4] Raisins, like prunes and apricots, are also high in certain antioxidants, but
have a lower vitamin C content than fresh grapes. Raisins are low in sodium and contain no cholesterol.[5] New
research has shown, despite having a high concentration of sugars, raisins fight bacteria in the mouth that cause
cavities and gum disease.[6]

Raisins can cause renal failure in dogs. The cause of this is not known.[7]

Sugars
Raisins are sweet due to their high concentration of sugars (about 30 g of fructose and 28 g of glucose in 100 g of
raisins). The sugars can crystallize inside the fruit when stored after a long period, making the dry raisins gritty, but
that does not affect their usability. These sugar grains can be dissolved by blanching the fruit in hot water or other
liquids.

Grades of Raisins in the USA
• Grade A - The color is good, and the flavor is characteristic of raisins. These raisins show development

characteristics indicative of the fact that they are prepared from well-matured grapes (containing no less than 80%
water by weight). The processed raisins contain less than 19% moisture by weight.[8]

• Grade B - The color and flavor is reasonably good. These raisins show development characteristics that highlight
the fact that the raisins were prepared from reasonably well-matured grapes at least 70% water by weight. These
raisins also contain less than 19% moisture, by weight.[8]
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• Grade C - The color and flavor are fairly good. These raisins show development characteristics of raisins prepared
from fairly well-matured grapes containing at least 55% water by weight. These raisins also contain less than 19%
moisture, by weight.[8]

•• Substandard - Raisins that fail to meet the standards of Grade C.
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Red raspberry leaf
The red raspberry leaf (Rubus idaeus) is a pale-green leaf produced by the raspberry plant; an upright shrub with
perennial roots and prickly, biennial canes. The leaf has been used in folk remedies, due to its rich content in
vitamins, minerals, and tannins.

Uses

Pregnancy
Traditional lore suggests that pregnant women use raspberry leaf tea, especially as an aid in delivery.[1] However,
scientific research has found no evidence to support this claim.[2]

Every Woman's Herbal claims that raspberry leaf tea will enrich the mother's milk, especially during periods when
the baby is going through a growth spurt.[3] Continuing to consume raspberry leaf after the baby is 6 weeks old is not
dangerous to the mother or the infant and may be beneficial.
There is considerable discussion around the possible benefits of raspberry leaf tea taken late in pregnancy.[4] The
consensus seems to be that while taking raspberry leaf tea should not be expected to bring the onset of labour
forward, it might shorten the second stage of labour.[5][6] Most of the evidence available is anecdotal, but a recent
scholarly review stressed concern at the lack of evidence for safety and efficacy and called recommendations of its
use "questionable".[7]
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Rice noodles

Rice noodles in dried form

Rice noodles are noodles that are made
from rice. Their principal ingredients are
rice flour and water. However, sometimes
other ingredients such as tapioca or corn
starch are also added in order to improve
the transparency or increase the gelatinous
and chewy texture of the noodles.

Rice noodles are most commonly used in
the cuisines of East and Southeast Asia,
and are available fresh, frozen, or dried, in
various shapes and thicknesses. In Tamil
Nadu and parts of Kerala, Sri Lanka,
Laos, Singapore, Malaysia, Idiappam, a
type of rice noodle, is usually freshly
made at home and tends to be far more tender with distinctive texture, as opposed to the dried form of Chinese
noodles. A variation of Idiappam, known as sevai in Tamil Nadu, is used as the base in savoury preparations; it is
also called santhakai or sandhavai in the Coimbatore region of Tamil Nadu. A similar mode of preparation called
savige is popular in Karnataka.

Pasta made from brown rice flour is also available in health food stores in Western nations, as an alternative to wheat
flour-based noodles for individuals who are allergic to wheat or gluten.

Varieties
• Shāhé fěn (沙 河 粉, also called hé fěn)

• Chee cheong fun (豬 腸 粉)
• Rice vermicelli (米 粉, mǐ fěn; also called "rice sticks")
• Guilin rice noodles (桂 林 米 粉)
• Manual rice noodles (手 榨 米 粉/生 榨 米 粉)
• Silver needle noodles (银 针 粉)
• Mi xian (米 线, from Yunnan Province)
•• Bánh canh
•• Bánh phở
• Shavige (ಶಾವಿಗೆ)
• Idiappam (இடியாப்பம்)
• Sevai (சேவை|சேவை/சந்தகை/சேமியா)
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Dishes made from rice noodles

Mohinga with fritters

Closeup of pad Thai, a Thai dish made from rice noodles

Cambodian
•• Ka tieu
Chinese
•• Beef chow fun
•• Cart noodle
•• Char kway teow
•• Rice noodle roll
Burmese
•• Mohinga
•• A-thoke-sone
•• Rakhine Kyarzan thoke
•• Nan Gyee Thoke
•• Shan Khaukswe
•• Mee Shay
•• Baik Kut kyee Kaik
Indian
•• Rice noodles in coconut milk
Indonesian
•• Kwetiaw Medan
•• Kwetiaw Goreng
Lao
•• Khao poon
•• Khao soi
•• Khao piak sen

•• Khua mee
•• Pad Lao
•• Pad see ew
•• Lard na
Malaysian
•• Asam Laksa
Thai
•• Mee krob
•• Pad Thai
•• Pad see ew
•• Rad na
Vietnamese
• Bánh cuốn- sheet of rice flour filled with spiced ground pork and mushroom
•• Bánh hỏi
• Bún bò Huế - rice vermicelli in soup with beef, lemon grass, and other ingredients
• Bún riêu - rice vermicelli in soup with crab meat
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•• Mì Quảng
•• Phở
•• Summer roll

Rice vinegar

Red rice vinegar

A bottle of Japanese rice vinegar

Rice vinegar is a vinegar made from fermented rice or rice wine in
China, Japan, Korea, and Vietnam.

Chinese

Chinese rice vinegars are stronger than Japanese ones, and range in
colour from clear to various shades of red and brown. Chinese and
especially Japanese vinegars are very mild and sweet compared to
distilled and more acidic Western vinegars which, for that reason, are not
appropriate substitutes for rice vinegars.

White rice vinegar is a colourless to pale yellow liquid, higher in
vinegar content and more similar to Western vinegars, but still less acidic
and milder in flavour.

Black rice vinegar is very popular in southern China. Chinkiang
Vinegar, which originated in the city of Zhenjiang in the eastern coastal
province of Jiangsu, China, is considered the best of the black rice
vinegars. Normally black rice vinegar is made with black glutinous rice
(also called "sweet rice"), although millet or sorghum may be used
instead. It is dark in colour, and has a deep, almost smoky flavour. In
addition to Zhenjiang, it is also produced in Hong Kong.

Red rice vinegar is darker than white rice vinegar, and more pale than
black rice vinegar, with a distinctive red colour from Red yeast rice (红
曲 米), which is cultivated with the mold Monascus purpureus. This
vinegar has a distinctive flavour of its own due to the red mold.

In Chinese cookbooks, ½ tablespoon of Western distilled white vinegar is stated to be equivalent in strength to 1
tablespoon Chinkiang vinegar, and recipes which call for 4 teaspoons of red rice vinegar could be substituted with
only 3 teaspoons of white vinegar.[1]

Japanese
Japanese rice vinegar (米 酢 komezu, "rice vinegar" or simply 酢 su, "vinegar") is very mild and mellow
(approximately 5% acetic acid, much less than western vinegars) and ranges in colour from colourless to pale
yellow. It is made from either rice or sake lees. These komezu are more specifically called yonezu (米 酢 よ ね ず)
and kasuzu (粕 酢 か す ず), respectively. These vinegars are used in making sunomono (酢 の 物, "vinegar
dishes"), tsukemono (漬 物, "pickles"), nimono (煮 物, "simmered dishes"), as well as in marinades to mitigate the
stronger odours of certain fishes and meats.
Seasoned rice vinegar (合 わ せ 酢 awasezu) is made by adding sake, salt and sugar. Additionally, mirin is also 
sometimes used (but only rarely). Although it can be made at home, prepared awasezu can also be readily bought at 
supermarkets. Seasoned rice vinegar is added to cooked rice (ご 飯 gohan) to be using in making sushi. It is also
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used in salad dressing varieties popular in the west, such as ginger or sesame dressing.

A somewhat lighter form of black vinegar called kurozu (黒 酢), made from rice, is produced in Japan. It is
considered as a healthy drink; its manufacturers claim that it contains high concentrations of amino acids. Recent
scientific research on kuruzu has revealed its anti-cancer properties in vivo on rats[2][3] and in vitro on human cancer
cells.[4]

Korean
Ssal sikcho (hangul:쌀식초, hanja:쌀食醋) or micho (hangul:미초, hanja:미, 米醋) refer to rice vinegar in Korean.
Rice vinegar has been favored by Koreans for its good flavor and nutritious element. It is made with rice, chapssal
(hangul:찹쌀, glutinous rice), or hyeonmi (hangul:현미, hanja:玄米, brown rice) and mixed with nuruk
(hangul:누룩) which is a Korean fermentation starter.[5]

Vietnamese
Rice vinegar is called dấm gạo or giấm gạo in Vietnam. A variation of rice vinegar is spicy sour giấm bỗng made
from nếp cái hoa vàng rice (the most notable origin of this kind of vinegar is Vân village, Vân Hà commune, Việt
Yên district, Bắc Giang province) and is an ingredient of vịt om giấm bổng, bún riêu, bún ốc. Another rice vinegar is
light sour hèm, used in ốc bươu hấp hèm, gà hấp hèm which is a specility of Hóc Môn district, Ho Chi Minh city.
There is also a kind of rice vinegar, namely mẻ which is strong sour, used in trâu luộc mẻ- a speciality of Cần Thơ
city.
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Roasted barley tea

Glass mug full of mugicha

Japanese mugicha tea bag

Grains of roasted barley

Roasted barley tea is a caffeine-free, roasted-grain-based tisane made from
barley, which is popular in Japanese, Chinese, and Korean cuisine. It is also
used as a caffeine-free coffee substitute in American cuisine. Barley water is
a popular traditional soft drink in Britain.

Roasted barley tea is called mugicha (麦茶) in Japanese, dàmàichá (大 麦

茶) or màichá (麦 茶 or 麥 茶) in Mandarin Chinese, and boricha (보리차)
in Korean. While the tea is generally regarded as a cooling summer beverage
in Japan, it is served year-round, hot in winter and cold in summer, in Korea.
Originally, roasted barley seeds were stewed in hot water (this is still the
method generally used in Korea), but tea bags containing ground barley
became more popular during the early 1980s; this is now the norm in Japan. It
can be found from many different distributors in vending machines all over
Japan.

In Korea, roasted unhulled barley is used to prepare the tea. Often the barley
is combined with oksusu cha (roasted corn infusion), as the corn's sweetness
offsets the slightly bitter flavor of the barley. A similar drink, made from
roasted brown rice, is called hyeonmi cha (tisane) or genmaicha (with green
tea added).

Roasted barley tea, sold in ground form and sometimes combined with
chicory or other ingredients, is also sold as a coffee substitute.[1]

Research

Roasted barley tea was found to inhibit bacterial colonization and adhesion,
specifically to the major cause of tooth decay and implicated in
cardiovascular diseases, Streptococcus mutans biofilms.[2] It also lowers
blood viscosity, proportional to the level of alkylpyrazine in the tea.[3]
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Rolled oats

A tablespoon of rolled oats

Rolled oats, dry

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1607 kJ (unknown operator: u'strong' kcal)

Carbohydrates 67 g

- Sugars 1 g

- Dietary fiber 10 g

Fat 6 g

Protein 16 g

Thiamine (vit. B1) 0.7 mg (61%)

Vitamin E 0.7 mg (5%)

Iron 4 mg (31%)

Phosphorus 474 mg (68%)

β-glucan (soluble fiber)*  4 g

*
Percentages are relative to

US recommendations for adults.
Source: USDA Nutrient Database [26]

Rolled oats are traditionally oat groats that have been rolled into flat flakes under heavy rollers and then steamed
and lightly toasted. The oat, like the other cereals, has a hard, inedible outer husk that must be removed before the
grain can be eaten. After the outer husk (or chaff) has been removed from the still bran-covered oat grains, the
remainder is called oat groats. Oat groats are a whole grain that can be used as a breakfast cereal. Steel-cut oats are
oat groats that have been chopped into smaller pieces and retain bits of the bran layer. Since the bran layer, though
nutritious, makes the grains tough to chew and contains an enzyme that can cause the oats to go rancid, raw oat
groats are often further steam-treated to soften them for a quicker cooking time (modern "quick oats") and to
denature the enzymes for a longer shelf life.
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Rolled oats that are sold as oatmeal usually, but not always, have had the tough bran removed. They have often, but
not always, been lightly baked or pressure-cooked or "processed" in some fashion. Thick-rolled oats are large whole
flakes, and thin-rolled oats are smaller, fragmented flakes. Oat flakes that are simply rolled whole oats without
further processing can be cooked and eaten as "old-fashioned" oatmeal, but more highly fragmented and processed
rolled oats absorb water much more easily and therefore cook faster, so they are sometimes called "quick" or
"instant" oatmeal. Oatmeal can be further processed into coarse powder, which, when cooked, becomes a thick broth.
Finer oatmeal powder is often used as baby food. Rolled oats are also often the main ingredient in granola and
muesli.
Whole oats are an excellent source of thiamine, iron, and dietary fiber. Fiber is helpful in reducing cholesterol levels
in the bloodstream. Whole oats are also the only source of antioxidant compounds known as avenanthramides; these
are believed to have properties which help to protect the circulatory system from arteriosclerosis. Oat products also
contain beta-glucan, which may help people with Type 2 diabetes control their blood glucose level, and might also
help stimulate the immune system to fight off bacterial infections.[1]
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Rooibos

Rooibos

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Fabales
Family: Fabaceae
Subfamily: Faboideae
Tribe: Crotalarieae
Genus: Aspalathus

Species: A. linearis

Binomial name

Aspalathus linearis
(N.L.Burm.) R.Dahlgr.

Flowers

Rooibos (   /ˈrɔɪbɒs/ ROY-bos;[1] Afrikaans for "red bush"; scientific
name Aspalathus linearis) is a broom-like member of the legume
family of plants growing in South Africa's fynbos.

The generic name comes from the plant Calicotome villosa, aspalathos
in Greek. This plant has very similar growth and flowers to the
redbush. The specific name linearis comes from the plant's linear
growing structure and needle-like leaves.

The plant is used to make an herbal tea called rooibos tea, bush tea
(esp. Southern Africa), redbush tea (esp. UK), South African red tea,
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Plant

or red tea. The product has been popular in Southern Africa for
generations and is now consumed in many countries. It is sometimes
spelled rooibosch in accordance with the old Dutch etymology.

Production

Green rooibos tea

Rooibos Tea in a glass

Rooibos is grown only in a small area in the region of the Western
Cape province of South Africa.[2] Generally, the leaves are oxidized, a
process often, inaccurately, referred to as fermentation by analogy with
tea-processing terminology. This process produces the distinctive
reddish-brown colour of rooibos and enhances the flavour. Unoxidized
"green" rooibos is also produced, but the more demanding production
process for green rooibos (similar to the method by which green tea is
produced) makes it more expensive than traditional rooibos. It carries a
malty and slightly grassy flavour somewhat different from its red
counterpart.

Use

In South Africa it is common to prepare rooibos tea in the same
manner as black tea, and add milk and sugar to taste. Other methods
include a slice of lemon and using honey instead of sugar to sweeten.

Several coffee shops in South Africa have recently begun to sell "red
espresso", which is concentrated rooibos served and presented in the
style of ordinary espresso. This has given rise to rooibos-based
variations of coffee drinks such as red lattes and red cappuccinos. Iced
tea made from rooibos has recently been introduced in South Africa,
Australia, and in the United States. A variant of a London Fog [3],
known as a Cape Town Fog, can also be made using Rooibos steeped
in steamed milk with vanilla syrup.

Nutritional and health benefits

Rooibos is becoming more popular in Western countries, particularly among health-conscious consumers, due to its
high level of antioxidants such as aspalathin[4] and nothofagin, its lack of caffeine, and its low tannin levels
compared to fully oxidized black tea or
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A Rooibos-infused liqueur and Rooibos tea

unoxidized green tea leaves.[5] Rooibos also contains a number of
phenolic compounds, including flavanols, flavones, flavanones, and
dihydrochalcones.[6]

Rooibos is purported to assist with nervous tension, allergies and
digestive problems.[7]

Two rooibos flavonoids, quercetin and luteolin have been known to
have cancer fighting qualities [8]. Rooibos does not contain the
antioxidant Epigallocatechin-3-gallate (EGCG).[9]

Traditional medicinal uses of rooibos in South Africa include alleviating infantile colic, allergies, asthma and
dermatological problems.[10][11]

Scientific study
Although human studies of rooibos are scarce in scientific literature, animal studies suggest it has potent antioxidant,
immune-modulating and chemopreventive effects. In addition, no adverse side effects of consuming rooibos tea have
been documented.[12]

It is often claimed that "Green" rooibos (see above) has a higher antioxidant capacity than fully oxidized rooibos.
However, one study, using two different ways of measuring antioxidant activity, found conflicting data, with green
rooibos showing more activity under one measure, and less activity using the other. The study also found conflicting
data when comparing both forms of rooibos to black, green, and oolong tea, although it consistently found both
forms to have less activity than green tea.[13]

In 2010, eleven poison dart frogs were raised at WWT Slimbridge by amphibian keepers in pint glasses of water,
topped up with shop-bought Rooibos tea. Rooibos was used because it contains antioxidants with anti-fungal
properties. This successfully protected the frogs against infection by chytridiomycosis.[14]

A recent study performed by Japanese scientists also suggests that Rooibos tea is beneficial in the topical treatment
of acne. This is due to levels of alpha hydroxy acid, zinc and superoxide dismutase present in the herb.

Grading
Rooibos grades are largely related to the percentage "needle" or leaf to stem content in the mix. A higher leaf content
will result in a darker liquor, richer flavour and less "dusty" aftertaste. The high grade rooibos is exported and does
not reach local markets, with major consumers being EU, particularly Germany, where it is used in creating
flavoured blends for loose leaf tea markets. In development within South Africa are a small number of specialty tea
companies producing similar blends.

History
Through the 17th and 18th centuries, European travellers and botanists visiting the Cederberg region in South Africa
commented on the profusion of "good plants" for curative purposes. In 1772, Swedish naturalist Carl Thunberg noted
that "the country people made tea" from a plant related to rooibos or redbush.
Traditionally, the local people would climb the mountains and cut the fine needle-like leaves from wild rooibos
plants. They then rolled the bunches of leaves into hessian bags and brought them down the steep slopes on the backs
of donkeys. The leaves were then chopped with axes and bruised with hammers, before being left to dry in the sun.
The Dutch settlers to the Cape developed rooibos as an alternative to black tea, an expensive commodity for the
settlers who relied on supply ships from Europe.[15]
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In 1904, Benjamin Ginsberg, a Russian/Jewish settler to the Cape, riding in the remote mountains, became fascinated
with this wild tea. He ran a wide variety of experiments at Rondegat Farm, finally perfecting the curing of rooibos.
He simulated the traditional Chinese method of making very fine Keemun, by fermenting the tea in barrels, covered
in wet, hessian sacking that replicates the effects of bamboo baskets.[16]

In the 1930s, Ginsberg persuaded local doctor and Rhodes scholar Dr. Le Fras Nortier[17] to experiment with
cultivation of the plant. Le Fras Nortier cultivated the first plants at Clanwilliam on the Klein Kliphuis farm. The tiny
seeds were difficult to obtain, as they dispersed as soon as the pods cracked, and would not germinate without
scarifying. Le Fras Nortier paid the local "volk", some of whom were his patients, to collect seeds. An aged Khoi
woman came again and again, receiving a shilling for each matchbox filled with seed. She had found an unusual seed
source: having chanced upon ants dragging seed, she followed them back to their nest and, on breaking it open,
found a granary.[17] The attempts by Dr. le Fras Nortier were ultimately successful, which led Ginsberg to encourage
local farmers to cultivate the plant in the hope that it would become a profitable venture. Klein Kliphuis became a tea
farm, and within ten years the price of seeds soared to an astounding £80 a pound, the most expensive vegetable seed
in the world. Today the seed is gathered by special sifting processes, and Klein Kliphuis is now a guest farm.[18]

Since then, rooibos has grown in popularity in South Africa, and has also gained considerable momentum in the
worldwide market. A growing number of brand-name tea companies sell this tea, either by itself or as a component
in an increasing variety of blends.

US trademark controversy
In 1994, Burke International registered the name "Rooibos" with the US Patent and Trademark Office, thus
establishing a monopoly on the name in America at a time when it was virtually unknown there. When the plant later
entered more widespread use, Burke demanded that companies either pay fees for use of the name, or cease its use.
In 2005, the American Herbal Products Association and a number of import companies succeeded in defeating the
trademark through petitions and lawsuits, and after losing one of the cases, Burke surrendered the name to the public
domain.[19]

Legal protection of the name Rooibos
If passed by the parliament of South Africa, the Intellectual Property Laws Amendment Bill[20] of 2008 will provide
for the protection and restriction on commercial use of the name Rooibos in that country. Similar legislation
(protection of the names Champagne and Port for example) already exists in Europe. This is despite Rooibos South
Africa's decision to contest the Burke trademark on the grounds that "rooibos" is a generic term, rather than claiming
it as a geographic indication.[21]
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Rose

Rose

Rosa rubiginosa

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Rosales
Family: Rosaceae
Subfamily: Rosoideae
Genus: Rosa

L.
Species

See List of Rosa species
Synonyms

• Hulthemia Dumort.
• ×Hulthemosa Juz. (Hulthemia × Rosa)

A rose is a woody perennial of the genus Rosa, within the family Rosaceae. There are over 100 species. They form a
group of erect shrubs, and climbing or trailing plants, with stems that are often armed with sharp prickles. Flowers
are large and showy, in colours ranging from white through yellows and reds. Most species are native to Asia, with
smaller numbers native to Europe, North America, and northwest Africa. Species, cultivars and hybrids are all
widely grown for their beauty and fragrance. Rose plants range in size from compact, miniature roses, to climbers
that can reach 7 meters in height. Different species hybridize easily, and this has been used in the development of the
wide range of garden roses.[1]

The name rose comes from French, itself from Latin rosa, which was perhaps borrowed from Oscan, from Greek
ρόδον rhodon (Aeolic βρόδον wrodon), related to Old Persian wrd-, Avestan varəda, Sogdian ward, Parthian wâr,
Armenian vard.[2][3]
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Botany

Cross-section through a developing rose hip

Exterior view of rose buds

Rose leaflets

The leaves are borne alternately on the stem. In most species they are 5
to 15 centimetres (unknown operator: u'strong' to unknown
operator: u'strong' in) long, pinnate, with (3–) 5–9 (–13) leaflets and
basal stipules; the leaflets usually have a serrated margin, and often a
few small prickles on the underside of the stem. Most roses are
deciduous but a few (particularly from South east Asia) are evergreen
or nearly so.

The hybrid garden rose "Amber Flush"

The flowers of most species have five petals, with the exception of
Rosa sericea, which usually has only four. Each petal is divided into
two distinct lobes and is usually white or pink, though in a few species
yellow or red. Beneath the petals are five sepals (or in the case of some
Rosa sericea, four). These may be long enough to be visible when
viewed from above and appear as green points alternating with the
rounded petals. There are multiple superior ovaries that develop into
achenes.[4] Roses are insect-pollinated in nature.
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The aggregate fruit of the rose is a berry-like structure called a rose hip. Many of the domestic cultivars do not
produce hips, as the flowers are so tightly petalled that they do not provide access for pollination. The hips of most
species are red, but a few (e.g. Rosa pimpinellifolia) have dark purple to black hips. Each hip comprises an outer
fleshy layer, the hypanthium, which contains 5–160 "seeds" (technically dry single-seeded fruits called achenes)
embedded in a matrix of fine, but stiff, hairs. Rose hips of some species, especially the Dog Rose (Rosa canina) and
Rugosa Rose (Rosa rugosa), are very rich in vitamin C, among the richest sources of any plant. The hips are eaten by
fruit-eating birds such as thrushes and waxwings, which then disperse the seeds in their droppings. Some birds,
particularly finches, also eat the seeds.

Rose thorns are
actually prickles -
outgrowths of the

epidermis.

While the sharp objects along a rose stem are commonly called "thorns", they are technically
prickles — outgrowths of the epidermis (the outer layer of tissue of the stem). (True thorns, as
produced by e.g. Citrus or Pyracantha, are modified stems, which always originate at a node
and which have nodes and internodes along the length of the thorn itself.) Rose prickles are
typically sickle-shaped hooks, which aid the rose in hanging onto other vegetation when
growing over it. Some species such as Rosa rugosa and Rosa pimpinellifolia have densely
packed straight spines, probably an adaptation to reduce browsing by animals, but also
possibly an adaptation to trap wind-blown sand and so reduce erosion and protect their roots
(both of these species grow naturally on coastal sand dunes). Despite the presence of prickles,
roses are frequently browsed by deer. A few species of roses have only vestigial prickles that
have no points.

Species
Further information: [[List of Rosa species]]
The genus Rosa is subdivided into four subgenera:
• Hulthemia (formerly Simplicifoliae, meaning "with single leaves") containing one or two species from southwest

Asia, R. persica and Rosa berberifolia which are the only roses without compound leaves or stipules.
• Hesperrhodos (from the Greek for "western rose") contains Rosa minutifolia and Rosa stellata, from North

America.
• Platyrhodon (from the Greek for "flaky rose", referring to flaky bark) with one species from east Asia, Rosa

roxburghii.
• Rosa (the type subgenus) containing all the other roses. This subgenus is subdivided into 11 sections.

• Banksianae - white and yellow flowered roses from China.
• Bracteatae - three species, two from China and one from India.
• Caninae - pink and white flowered species from Asia, Europe and North Africa.
• Carolinae - white, pink, and bright pink flowered species all from North America.
• Chinensis - white, pink, yellow, red and mixed-color roses from China and Burma.
• Gallicanae - pink to crimson and striped flowered roses from western Asia and Europe.
• Gymnocarpae - one species in western North America (Rosa gymnocarpa), others in east Asia.
• Laevigatae - a single white flowered species from China
• Pimpinellifoliae - white, pink, bright yellow, mauve and striped roses from Asia and Europe.
• Rosa (syn. sect. Cinnamomeae) - white, pink, lilac, mulberry and red roses from everywhere but North Africa.
• Synstylae - white, pink, and crimson flowered roses from all areas.
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Rose-picking in the Rose Valley near
the town of Kazanlak, 1870s,

engraving by F. Kanitz

Uses

Roses are best known as ornamental plants grown for their flowers in the garden
and sometimes indoors. They have been also used for commercial perfumery and
commercial cut flower crops. Some are used as landscape plants, for hedging and
for other utilitarian purposes such as game cover and slope stabilization. They
also have minor medicinal uses.

Ornamental plants

The majority of ornamental roses are hybrids that were bred for their flowers. A
few, mostly species roses are grown for attractive or scented foliage (such as
Rosa glauca and Rosa rubiginosa), ornamental thorns (such as Rosa sericea) or
for their showy fruit (such as Rosa moyesii).

Hybrid Tea cultivar 'Mrs. Herbert Stevens'

Ornamental roses have been cultivated for millennia, with the earliest
known cultivation known to date from at least 500 BC in
Mediterranean countries, Persia, and China.[5] Many thousands of rose
hybrids and cultivars have been bred and selected for garden use as
flowering plants. Most are double-flowered with many or all of the
stamens having mutated into additional petals.

In the early 19th century the Empress Josephine of France patronized
the development of rose breeding at her gardens at Malmaison. As long
ago as 1840 a collection numbering over one thousand different
cultivars, varieties and species was possible when a rosarium was

planted by Loddiges nursery for Abney Park Cemetery, an early Victorian garden cemetery and arboretum in
England.

A few species and hybrids are grown for non-floral ornamental use. Among these are those grown for prominent
hips, such as the flagon shaped hips of Rosa moyesii. Sometimes even the thorns can be treated as an attraction or
curiosity, such as with Rosa sericea.

Cut flowers

Bouquet of pink roses

Roses are a popular crop for both domestic and commercial cut
flowers. Generally they are harvested and cut when in bud, and held in
refrigerated conditions until ready for display at their point of sale.

In temperate climates, cut roses are often grown in glasshouses, and in
warmer countries they may also be grown under cover in order to
ensure that the flowers are not damaged by weather and that pests and
disease control can be carried out effectively. Significant quantities are
grown in some tropical countries, and these are shipped by air to
markets across the world.[6]
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Perfume
Rose perfumes are made from attar of roses or rose oil, which is a mixture of volatile essential oils obtained by steam
distilling the crushed petals of roses. An associated product is rose water which is used for cooking, cosmetics,
medicine and in religious practices. The production technique originated in Persia then spread through Arabia and
India, and more recently into eastern Europe. In Bulgaria, Iran and Germany, damask roses (Rosa damascena
'Trigintipetala') are used. In other parts of the world Rosa centifolia is commonly used. The oil is transparent pale
yellow or yellow-grey in colour. 'Rose Absolute' is solvent-extracted with hexane and produces a darker oil, dark
yellow to orange in colour. The weight of oil extracted is about one three-thousandth to one six-thousandth of the
weight of the flowers; for example, about two thousand flowers are required to produce one gram of oil.

Geraniol (C10H18O)

The main constituents of attar of roses are the fragrant alcohols
geraniol and l-citronellol; and rose camphor, an odourless paraffin.
β-Damascenone is also a significant contributor to the scent.

Rose water, made as a byproduct of rose oil production, is widely used
in Asian and Middle Eastern cuisine. In France there is much use of
rose syrup, most commonly made from an extract of rose petals. In the United States, this French rose syrup is used
to make rose scones and marshmallows.

Rose hips
The rose hip, the fruit of some species, is used as a minor source of Vitamin C.

Rosa canina hips

Rose hips are occasionally made into jam, jelly, and marmalade, or are brewed
for tea, primarily for their high vitamin C content. They are also pressed and
filtered to make rose hip syrup. Rose hips are also used to produce Rose hip seed
oil, which is used in skin products and some makeup products.

Medicine

The fruits of many species have significant levels of vitamins and have been used
as a food supplement (see previous section). Many roses have been used in
herbal and folk medicines. Rosa chinensis has long been used in Chinese
traditional medicine. This and other species have been used for stomach
problems, and are being investigated for controlling cancer growth.[7]
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Culture

Art

Roses are a favored subject in art and therefore used in various artistic disciplines. They appear in portraits,
illustrations, on stamps, as ornaments or as architectural elements. The Luxembourg born Belgian artist and botanist
Pierre-Joseph Redouté is known for his detailed watercolours of flowers, particularly roses.

Renoir's painting of cabbage roses,
Roses in a vase

Henri Fantin-Latour was also a prolific painter of still life, particularly flowers
including roses. The Rose 'Fantin-Latour' was named after the artist.

Other impressionists including Claude Monet, Paul Cézanne and Pierre-Auguste
Renoir have paintings of roses among their works.

Symbolism

Further information: Rose (symbolism)
The long cultural history of the rose has led to it being used often as a symbol.

Pests and diseases

Wild roses are host plants for a number of pests and diseases. Many of these are
also shared with other plants, including especially other genera of the Rosaceae.

Cultivated roses are often subject to severe damage from insect, arachnid and fungal pests and diseases. In many
cases they cannot be usefully grown without regular treatment to control these problems.
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Rose hip

Rose hips from Rosa rugosa (beach rose)

Dog Rose showing the bright red hips

The rose hip, or rose haw, is the fruit of the rose
plant, that typically is red-to-orange, but ranges
from dark purple to black in some species. Rose
hips begin to form in spring, and ripen in late
summer through autumn.

Usage

Rose hips are used for herbal tea, jam, jelly,
syrup, soup, beverages, pies, bread, wine, and
marmalade. They can also be eaten raw, like a
berry, if care is used to avoid the hairs inside the
fruit.

A few rose species are sometimes grown for the
ornamental value of their hips, such as Rosa
moyesii, which has prominent large red
bottle-shaped fruits.

Rose hips have recently become popular as a
healthy treat for pet chinchillas and guinea pigs.
These small rodents are unable to manufacture
their own vitamin C and are unable to digest
many vitamin-C rich foods. Rose hips provide a
sugarless, safe way to increase their vitamin C
intake.

Rose hips are also fed to horses. The dried and
powdered form can be fed at a maximum of 1
tablespoon per day to improve coat condition
and new hoof growth.
The fine hairs found inside rose hips are used as
itching powder.[1] Dried rosehips are also sold
for primitive crafts and home fragrance purposes.

Rose hips were used in many food preparations by the indigenous peoples of the Americas.
Rose hips can be used to make Palinka, a traditional Hungarian alcoholic beverage. They are also the central
ingredient of Cockta, the fruity-tasting national soft drink of Slovenia.

In his book Stalking the Faraway Places, wild foods enthusiast Euell Gibbons recommended stuffed rose hips made
by slicing a large hip in half, removing the seeds and inserting a wild raspberry.
Rose hips are commonly used as an herbal tea, often blended with hibiscus and as an oil. They can also be used to
make jam, jelly, marmalade and rose hip wine. Rose hip soup, "nyponsoppa," is especially popular in Sweden.
Rhodomel, a type of mead, is made with rose hips.
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Medical uses
Rose hips are particularly high in vitamin C content, one of the richest plant sources available. However, RP-HPLC
assays of fresh rose hips and several commercially available products revealed a wide range of L-ascorbic acid
content, ranging from 0.03 to 1.3%.[2] Rose hips of some species, especially Rosa canina (Dog Rose) and R. majalis,
have been used as a source of vitamin C. During World War II, the people of Britain were encouraged through letters
to The Times newspaper, articles in the British Medical Journal, and pamphlets produced by Claire Loewenfeld, a
dietitian working for Great Ormond Street Hospital for Sick Children, to gather wild-grown rose hips and to make a
vitamin C syrup for children. This was because German submarines were sinking many commercial ships: citrus
fruits from the tropics were very difficult to import.
Rose hips contain plenty of lycopene, an important and strong antioxidant, that is an integral part of low density
lipoprotein (LDL) as well as of many cellular membranes.[3] Lycopene in rosehips differs greatly in its isomer
distribution than in other sources (tomatoes, pink grapefruit).
Rose hips also contain some vitamin A and B, essential fatty acids and antioxidant flavonoids.
A study of a rose-hip preparation for treating rheumatoid arthritis concluded that there was a benefit, apparently due
to both anti-inflammatory and anti-oxidant effects.[4]

Rose hips are used to help prevent colds and influenza.[5]

Propagation
Roses are propagated from hips by removing the achenes that contain the seeds from the hypanthium (the outer
coating) and sowing just beneath the surface of the soil. The seeds take at least three months to germinate. Most
species require chilling and many will not germinate until the second spring after planting in a climate that has cold
winters.
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Rose water

A bottle of Turkish rose water

Rose water or rose syrup is the hydrosol portion of the distillate of
rose petals. Rose water, itself a by-product of the production of rose oil
for use in perfume, is used to flavour food, as a component in some
cosmetic and medical preparations, and for religious purposes
throughout Europe and Asia.

Origin

Since ancient times, the rose has been highly prized for its source of
perfume, medicinal use and nutritional properties. In fact so much so
that, ancient Greeks, Romans and Phoenecians placed as much
importance on large public rose gardens as they did on wheat fields and fruit orchards.[1]

Rose perfumes are made from rose oil, also called attar of roses, which is a mixture of volatile essential oils obtained
by steam-distilling the crushed petals of roses, a process first developed in Persia and Bulgaria. Rose water is a
by-product of this process.

In other cultures
Rose water has a very distinctive flavour and is used heavily in Iranian cuisine—especially in sweets such as nougat,
raahat and baklava. For example, rose water is used to give gulab jamuns and some types of loukoum (or "Turkish
Delight") their distinctive flavours. Beside food usage, they used it as perfume especially in religious ceremonies
(both Muslims and Zoroastrians).
The Cypriot version of mahleb uses rosewater.[2] In Iran, it is also added to tea, ice cream, cookies and other sweets
in small quantities, and in the Arab world and India it is used to flavour milk and dairy-based dishes such as rice
pudding. It is also a key ingredient in sweet lassi, a drink made from yogurt, sugar and various fruit juices, and is
also used to make jallab. In Malaysia and Singapore, rose water is mixed with milk, sugar and pink food colouring to
make a sweet drink called bandung. Rose water is frequently used as a halal substitute for red wine and other
alcohols in cooking.
In Western Europe, rose water (as well as orange flower water) is sometimes used to flavour both marzipan and
madeleine, a petite scallop-shaped French sponge cake. Rose water was also used to make Waverly Jumbles, a type
of cookie much favoured by the American President James Monroe. American and European bakers enjoyed the
floral flavouring of rose water in their baking until the 19th century when vanilla flavouring became popular.
The French are known for their rose syrup, most commonly made from an extract of rose petals. In the United States,
this French rose syrup is used to make rose scones and marshmallows.
A rose water ointment is occasionally used as an emollient, and rose water is sometimes used in cosmetics such as
cold creams. Water used to clean the Kaaba, the Qibla for Muslims located in Mecca, combines Zamzam water with
rose water as an additive. Rose water is used in some Hindu rituals as well. Rose water also figures in Christianity,
particularly in the Eastern Orthodox Church.[3]

Rose water was first produced by Muslim chemists in the medieval Islamic world through the distillation of roses,
for use in the drinking and perfumery industries.[4]

In parts of the Middle East, rose water is commonly added to lemonade.
In India, rose water is used as eye drops to clear them. Some people in India also use rose water as spray applied 
directly to the face for natural fragrance and moisturiser, especially during winters. It is also used in Indian sweets
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and other food preparations. Rose water is often sprinkled in Indian weddings to welcome guests.

Composition
Depending on the origin and type of manufacturing method of rosewater obtained from the sepals and petals of Rosa
damascena from Central Iran through steam distillation, the following monoterpenoid and alkane components could
be identified with GC-MS: mostly citronellol, nonadecane, geraniol and phenyl ethyl alcohol, and also henicosane,
9-nonadecen, eicosane, linalool, citronellyl acetate, methyleugenol, heptadecane, pentadecane, docosane, nerol,
disiloxane, octadecane, and pentacosane. Usually, phenylethyl alcohol is responsible for the typical odour of rose
water but not always present in rosewater products.[5]
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Rosemary

Rosmarinus officinalis
Rosemary

Rosemary in flower

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Lamiales
Family: Lamiaceae
Genus: Rosmarinus

Species: R. officinalis

Binomial name

Rosmarinus officinalis
L.[1]

Rosemary, Rosmarinus officinalis, is a woody, perennial herb with fragrant, evergreen, needle-like leaves and
white, pink, purple or blue flowers, native to the Mediterranean region. It is a member of the mint family Lamiaceae,
which includes many other herbs, and is one of two species in the genus Rosmarinus. The name "rosemary" derives
from the Latin name rosmarinus, derived from "dew" (ros) and "sea" (marinus), or "dew of the sea"[2] because in
many locations it needs no water other than the humidity carried by the sea breeze to live. The plant is also
sometimes called Anthos, from the ancient Greek word ἄνθος, meaning "flower".[3]

Rosemary is used as a decorative plant in gardens and has many culinary and medical uses. The plant is said to
improve the memory and is used as a symbol of remembrance, especially in Australia and New Zealand to
commemorate ANZAC Day. The leaves are used to flavor various foods, like stuffings and roast meats. Rosemary
contains the antioxidants carnosic acid and rosmarinic acid, and other bioactive compounds including camphor,
caffeic acid, ursolic acid, betulinic acid, rosmaridiphenol, and rosmanol. Some of these may be useful in preventing
or treating cancers, strokes and Alzheimer's Disease.
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Taxonomy
Rosmarinus officinalis is one of two species in the genus Rosmarinus. The other species is the closely related, but
less commercially viable, Rosmarinus eriocalyx, of the Maghreb of Africa and Iberia. Named by the 18th-century
naturalist and founding taxonomist Carolus Linnaeus, it has not undergone much taxonomic change since.

Description

Illustration from Köhler's Medicinal Plants

Flowering rosemary

Rosemary is an aromatic evergreen shrub that has leaves similar to
pine needles. The leaves are used as a flavouring in foods like stuffings
and roast lamb, pork, chicken and turkey. Rosemary is native to the
Mediterranean and Asia, but is reasonably hardy in cool climates.
Rosemary can withstand droughts, surviving a severe lack of water for
lengthy periods.[4] Forms range from upright to trailing; the upright
forms can reach 1.5 m (unknown operator: u'strong' ft) tall, rarely
2 m (). The leaves are evergreen, 2–4 cm (unknown operator:
u'strong'unknown operator: u'strong'unknown operator: u'strong'
unknown operator: u'strong') long and 2–5 mm broad, green above,
and white below, with dense short woolly hair. The plant flowers in
spring and summer in temperate climates but the plants can be in
constant bloom in warm climates; flowers are white, pink, purple or
deep blue.[5]

Mythology

The name derives from the Latin words ros marinus, which translate as
dew of the sea. According to legend, it was draped around the Greek
goddess Aphrodite when she rose from the sea, born of Ouranos's
semen. The Virgin Mary is said to have spread her blue cloak over a
white-blossomed rosemary bush when she was resting, and the flowers
turned blue. The shrub then became known as the 'Rose of Mary'.[6]

Usage

Cultivation

Since it is attractive and drought tolerant, Rosemary is used as an
ornamental plant in gardens and for xeriscape landscaping, especially
in regions of Mediterranean climate. It is considered easy to grow and
pest-resistant. Rosemary can grow quite large and retain attractiveness
for many years, can be pruned into formal shapes and low hedges and
has been used for topiary. It is easily grown in pots. The groundcover
cultivars spread widely, with a dense and durable texture.

Rosemary grows on friable loam soil with good drainage in an open sunny position. It will not withstand 
waterlogging and some varieties are susceptible to frost. It grows best in neutral to alkaline conditions (pH 7–7.8) 
with average fertility. It can be propagated from an existing plant by clipping a shoot 10–15 cm (unknown 
operator: u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown operator: u'strong')
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long, stripping a few leaves from the bottom, and planting it directly into soil.

Cultivars

Numerous cultivars have been selected for garden use. The following are frequently sold:
• 'Albus' – white flowers
• Arp' – leaves light green, lemon-scented
• 'Aureus' – leaves speckled yellow
• 'Benenden Blue' – leaves narrow, dark green
• 'Blue Boy' – dwarf, small leaves
• 'Golden Rain' – leaves green, with yellow streaks
•• 'Gold Dust' -dark green leaves, with golden streaks but stronger than Golden Rain
• 'Irene' – low and lax, trailing, intense blue flowers
• 'Lockwood de Forest' – procumbent selection from 'Tuscan Blue'
• Ken Taylor' – shrubby
• Majorica Pink' – pink flowers
• Miss Jessop's Upright' – distinctive tall fastigate form, with wider leaves.
• 'Pinkie' – pink flowers
•• 'Prostratus' - lower groundcover
• 'Pyramidalis (a.k.a. 'Erectus') – fastigate form, pale blue flowers
• 'Roseus' – pink flowers
• 'Salem' – pale blue flowers, cold hardy similar to 'Arp'
• 'Severn Sea' – spreading, low-growing, with arching branches; flowers deep violet
• 'Tuscan Blue' – traditional robust upright form
• 'Wilma's Gold' – yellow leaves

Culinary use
The leaves, both fresh and dried, are used in traditional Mediterranean cuisine. They have a bitter, astringent taste
and are highly aromatic, which complements a wide variety of foods. A tisane can be made from the leaves. When
burnt, they give off a mustard-like smell and a smell similar to burning wood, which can be used to flavor foods
while barbecuing. Rosemary is high in iron, calcium and vitamin B6,[7] 317 mg, 6.65 mg and 0.336 mg per 100 g,
respectively.[8] Rosemary extract has been shown to improve the shelf life and heat stability of omega 3-rich oils,
which are prone to rancidity.[9]
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Rosemary illustration from an Italian herbal,
circa 1500

Medicine

Rosemary has a very old reputation for improving memory and has
been used as a symbol for remembrance during weddings, war
commemorations and funerals in Europe and Australia.[10] Mourners
would throw it into graves as a symbol of remembrance for the dead.
In Shakespeare's Hamlet, Ophelia says, "There's rosemary, that's for
remembrance." (Hamlet, iv. 5.) A modern study lends some credence
to this reputation. When the smell of rosemary was pumped into
cubicles where people were working, they showed improved memory,
though with slower recall.[11]

Hungary water was first prepared for the Queen of Hungary to
" ... renovate vitality of paralyzed limbs ... " and to treat gout. It was
used externally and prepared by mixing fresh rosemary tops into spirits
of wine.[12] Don Quixote (Chapter XVII, 1st volume) mixes it in his
recipe of the miraculous balm of Fierabras.

Potential medicinal use

The results of a study suggest carnosic acid, found in rosemary, may shield the brain from free radicals, lowering the
risk of strokes and neurodegenerative diseases like Alzheimer's disease and Amyotrophic lateral sclerosis,[13] and is
anti-inflammatory.[14] Carnosol is also a promising cancer chemoprevention and anti-cancer agent.[15] A study found
that rosemary "produced a significant enhancement of performance for overall quality of memory and secondary
memory factors, but also produced an impairment of speed of memory compared to controls."[16]

Rosemary contains a number of potentially biologically active compounds, including antioxidants carnosic acid and
rosmarinic acid. Other bioactive compounds include camphor (up to 20% in dry rosemary leaves), caffeic acid,
ursolic acid, betulinic acid, rosmaridiphenol and rosmanol. Rosemary antioxidants levels are closely related to soil
moisture content.[17] Rosemary may have some anticarcinogenic properties. A study where a powdered form of
rosemary was given to rats in a measured amount for two weeks showed a reduction in the binding of a certain
carcinogen by 76%, and greatly reduced the formation of mammary tumors.[18]

Folklore and customs
In the Middle Ages, rosemary was associated with wedding ceremonies - the bride would wear a rosemary headpiece
and the groom and wedding guests would all wear a sprig of rosemary, and from this association with weddings,
rosemary evolved into a love charm. Newlywed couples would plant a branch of rosemary on their wedding day. If
the branch grew, it was a good omen for the union and family. In ‘A Modern Herbal’, Mrs Grieves says “A rosemary
branch, richly gilded and tied with silken ribands of all colours, was also presented to wedding guests, as a symbol of
love and loyalty.” If a young person would tap another with a rosemary sprig and if the sprig contained an open
flower, it was said that the couple would fall in love.
Rosemary was used as a divinatory herb. Several herbs were grown in pots and assigned the name of a potential
lover. They were left to grow and the plant that grew the strongest and fastest gave the answer. Rosemary was
stuffed into poppets (cloth dolls) to attract a lover or attract curative vibrations for illness. It was believed that
placing a sprig of rosemary under a pillow before sleep would repel nightmares, and if placed outside the home it
would repel witches. Somehow, the use of rosemary in the garden to repel witches turned into signification that the
woman ruled the household in homes and gardens where rosemary grew abundantly. By the 16th century, men were
known to rip up rosemary bushes to show that they, not their wives, ruled the roost.[19]

http://en.wikipedia.org/w/index.php?title=Herbal
http://en.wikipedia.org/w/index.php?title=File%3ARosemary%2C_ca_1500.jpg
http://en.wikipedia.org/w/index.php?title=William_Shakespeare
http://en.wikipedia.org/w/index.php?title=Hamlet
http://en.wikipedia.org/w/index.php?title=Ophelia_%28character%29
http://en.wikipedia.org/w/index.php?title=Hungary_Water
http://en.wikipedia.org/w/index.php?title=Don_Quixote
http://en.wikipedia.org/w/index.php?title=Fierabras
http://en.wikipedia.org/w/index.php?title=Amyotrophic_lateral_sclerosis
http://en.wikipedia.org/w/index.php?title=Mammary_tumor
http://en.wikipedia.org/w/index.php?title=Middle_Ages
http://en.wikipedia.org/w/index.php?title=Poppet


Rosemary 961

Sprigs of rosemary are worn on ANZAC Day and sometimes Remembrance Day to signify remembrance; the herb
grows wild on the Gallipoli peninsula.[10]

Health precautions and toxicology
Rosemary in culinary or therapeutic doses is generally safe, but can cause allergic skin reactions when used in
topical preparations. According to recent European research, rosemary interferes with the absorption of iron and
should not be consumed by those with iron deficiency anemia.[20] A toxicity study of the plant on rats has shown
hepatoprotective and antimutagenic activities;[21] however, precaution is necessary for those displaying allergic
reaction or are prone to epileptic seizures. Rosemary essential oil may have epileptogenic properties, as a handful of
case reports over the past century have linked its use with seizures in otherwise healthy adults or children.[22] Avoid
consuming large quantities of rosemary especially if pregnant or breastfeeding.[20]
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Rubus idaeus

Rubus idaeus

Fruit on a wild Raspberry, Czech Republic

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
Order: Rosales
Family: Rosaceae
Genus: Rubus

Subgenus: Idaeobatus

Species: R. idaeus

Binomial name

Rubus idaeus
L.

Rubus idaeus (Red Raspberry; occasionally as European Raspberry, Framboise, or simply Raspberry) is a
red-fruited species of Rubus native to Europe and northern Asia and commonly cultivated in other temperate
regions.[1][2] A closely related plant in North America, sometimes regarded as the variety Rubus idaeus var.
strigosus, is more commonly treated as a distinct species, Rubus strigosus (American Red Raspberry), as is done
here.[3] Red-fruited cultivated raspberries, even in North America, are generally Rubus idaeus or horticultural
derivatives of hybrids of R. idaeus and R. strigosus; these plants are all addressed in the present article.
Plants of Rubus idaeus are generally perennials which bear biennial stems ("canes") from a perennial root system. In
its first year, a new, unbranched stem ("primocane") grows vigorously to its full height of 1.5-2.5 m, bearing large
pinnately compound leaves with five or seven leaflets, but usually no flowers. In its second year (as a "floricane"), a
stem does not grow taller, but produces several side shoots, which bear smaller leaves with three or five leaflets. The
flowers are produced in late spring on short racemes on the tips of these side shoots, each flower about 1 cm
diameter with five white petals. The fruit is red, edible, and sweet but tart-flavoured, produced in summer or early
autumn; in botanical terminology, it is not a berry at all, but an aggregate fruit of numerous drupelets around a
central core. In raspberries (various species of Rubus subgenus Idaeobatus), the drupelets separate from the core
when picked, leaving a hollow fruit, whereas in blackberries and most other species of Rubus, the drupelets stay
attached to the core.[4][5][6][7]
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As a wild plant, Rubus idaeus typically grows in forests, forming open stands under a tree canopy, and denser stands
in clearings. In the south of its range (southern Europe and central Asia), it only occurs at high altitudes in
mountains.[6] The species name idaeus refers to its occurrence on Mount Ida near Troy in northwest Turkey, where
the ancient Greeks were most familiar with it.[7]

Cultivation and uses
Rubus idaeus is grown primarily for its fruits, but occasionally for its leaves, roots, or other parts.

Fruits
The fruit of Rubus idaeus is an important food crop, though most modern commercial raspberry cultivars derive
from hybrids between R. idaeus and R. strigosus.[7]

Leaves and other parts
Red raspberries contains 31 μg/100 g of folate.[8] Berries and berry extracts possess properties that make them
important in the prevention of cancer.[9][10] The leaves have been used for centuries as a folk medicine to treat
canker sores, cold sores, and gingivitis in persons of all ages as well as to treat anemia, leg cramps, diarrhea, and
morning sickness in pregnant women, and as a uterine relaxant.[11]

Young roots of Rubus idaeus prevented kidney stone formation in a mouse model of hyperoxaluria.[12] Tiliroside [13]

from raspberry is a potent tyrosinase inhibitor and might be used as a skin-whitening agent and pigmentation
medicine.[14]

Polyphenolic compounds from raspberry seeds are efficient antioxidants.[15][16]

Raspberry fruit may protect the liver.[17]
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Rye

Rye

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Monocotyledons
(unranked): Commelinids
Order: Poales
Family: Poaceae
Subfamily: Pooideae
Tribe: Triticeae
Genus: Secale
Species: S. cereale

Binomial name

Secale cereale
L.

Synonyms

Secale fragile M.Bieb.

Rye (Secale cereale) is a grass grown extensively as a grain and as a forage crop. It is a member of the wheat tribe
(Triticeae) and is closely related to barley (Hordeum) and wheat (Triticum). Rye grain is used for flour, rye bread,
rye beer, some whiskeys, some vodkas, and animal fodder. It can also be eaten whole, either as boiled rye berries, or
by being rolled, similar to rolled oats.
Rye is a cereal grain and should not be confused with ryegrass, which is used for lawns, pasture, and hay for
livestock.
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History
Rye is one of a number of species that grow wild in central and eastern Turkey, and adjacent areas. Domesticated rye
occurs in small quantities at a number of Neolithic sites in Turkey, such as PPNB Can Hasan III, but is otherwise
virtually absent from the archaeological record until the Bronze Age of central Europe, c. 1800-1500 BC.[1] It is
possible that rye traveled west from Turkey as a minor admixture in wheat (possibly as a result of Vavilovian
mimicry), and was only later cultivated in its own right. Although archeological evidence of this grain has been
found in Roman contexts along the Rhine, Danube, and in the British Isles, Pliny the Elder was dismissive of rye,
writing that it "is a very poor food and only serves to avert starvation" and spelt is mixed into it "to mitigate its bitter
taste, and even then is most unpleasant to the stomach" (N.H. 18.40).
Since the Middle Ages, rye has been widely cultivated in Central and Eastern Europe, and is the main bread cereal in
most areas east of the French-German border and north of Hungary.
Claims of much earlier cultivation of rye, at the Epipalaeolithic site of Tell Abu Hureyra in the Euphrates valley of
northern Syria, remain controversial. Critics point to inconsistencies in the radiocarbon dates, and identifications
based solely on grain, rather than on chaff.

Agronomy
Winter rye is any breed of rye planted in the fall to provide ground cover for the winter. It actually grows during any
warmer days of the winter, when sunlight temporarily brings the plant to above freezing, even while there is still
general snow cover. It can be used to prevent the growth of winter-hardy weeds, and can either be harvested as a
bonus crop, or tilled directly into the ground in spring to provide more organic matter for the next summer's crop. It
is sometimes used in winter gardens, and is a very common nurse crop.
The flame moth, rustic shoulder-knot and turnip moth are among the species of Lepidoptera whose larvae feed on
rye.

Production and consumption statistics

Rye output in 2005

Top Ten Rye Producers — 2005
(million metric ton)

  Russia 3.6

  Poland 3.4

  Germany 2.8

  Belarus 1.2

  Ukraine 1.1

  China 0.6

  Canada 0.4

  Turkey 0.3

  United States 0.2
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  Austria 0.2

World Total 13.3

EU 2008 figures include Poland,
Germany
and Austria.

Source: FAO [2]

Minerals

Ca 33 mg

Fe 2.67 mg

Mn 121 mg

P 374 mg

K 264 mg

Na 6 mg

Zn 3.73 mg

Cu 0.450 mg

Mg 2.680 mg

Se 0.035 mg

Rye is grown primarily in Eastern, Central and Northern Europe. The main rye belt stretches from northern Germany
through Poland, Ukraine, Belarus, Lithuania and Latvia into central and northern Russia. Rye is also grown in North
America (Canada and the USA), in South America (Argentina, Brazil), in Turkey, in Kazakstan and in northern
China.
Production levels of rye are falling in most of the producing nations owing to falling demand. For instance,
production of rye in Russia fell from 13.9 million tons in 1992 to just 3.4 Mt in 2005. Corresponding figures for
other countries are as follows: Poland - 5.9 Mt in 1992 and 3.4 Mt in 2005; Germany - 3.3 Mt & 2.8 Mt; Belarus -
3.1 Mt & 1.2 Mt; China - 1.7 Mt & 0.6 Mt; Kazakhstan - 0.6 Mt & 0.02 Mt.
Most rye is consumed locally, and is exported only to neighboring countries, but not worldwide.

Diseases
Rye is highly susceptible to the ergot fungus. Consumption of ergot-infected rye by humans and animals results in a
serious medical condition known as ergotism. Ergotism can cause both physical and mental harm, including
convulsions, miscarriage, necrosis of digits, and hallucinations. Historically, damp northern countries that have
depended on rye as a staple crop were subject to periodic epidemics of this condition. There have been
"occurrence[s] of ergotism with periods where there were high incidents of people persecuted for being witches.
Emphasis was placed on the Salem witch trials in Massachusetts in 1692, where there was a sudden rise in the
number of people accused of being witches, but earlier examples were taken from Europe, as well."[3]
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Uses

Wild Rye

Rye bread, including pumpernickel, is a widely eaten food
in Northern and Eastern Europe. Rye is also used to make
crisp bread. Rye flour is high in gliadin but low in glutenin.
It therefore has a lower gluten content than wheat flour. It
also contains a higher proportion of soluble fiber.

Other uses of rye include rye whiskey, kvass and an
alternative medicine known as rye extract. Rye straw is
used to make corn dollies.

Cultivation

Rye grows well in much poorer soils than those necessary
for most cereal grains. Thus, it is an especially valuable
crop in regions where the soil has sand or peat. Rye plants
withstand cold better than other small grains do. Rye will
survive with snow cover that would otherwise result in
winter-kill for winter wheat. Most farmers grow winter
ryes, which are planted and begin to grow in autumn. In
spring, the plants develop and produce their crop.[3] Fall
planted rye shows fast growth. By late June plants reach
their maximum height, of about four feet (102 cm) while
spring planted wheat has only recently germinated.
Vigorous growth suppresses even the most noxious weed
competitors, and rye can be grown without application of
herbicides.
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Safflower

Safflower

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Asterales
Family: Asteraceae
Tribe: Cynareae
Genus: Carthamus

Species: C. tinctorius

Binomial name

Carthamus tinctorius
(Mohler, Roth, Schmidt & Boudreaux, 1967)
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Carthamus tinctorius

Worldwide safflower production

Safflower (Carthamus tinctorius L.[1]) is a
highly branched, herbaceous, thistle-like
annual. It is commercially cultivated for
vegetable oil extracted from the seeds.
Plants are 30 to 150 cm tall with globular
flower heads having yellow, orange or red
flowers. Each branch will usually have from
one to five flower heads containing 15 to 20
seeds per head. Safflower is native to arid
environments having seasonal rain. It grows
a deep taproot which enables it to thrive in
such environments.

History

Safflower is one of humanity's oldest crops.
Chemical analysis of ancient Egyptian
textiles dated to the Twelfth dynasty
identified dyes made from safflower, and
garlands made from safflowers were found
in the tomb of the pharaoh Tutankhamun.[2]

John Chadwick reports that the Greek name
for safflower occurs many times in Linear B
tablets, distinguished into two kinds: a white
safflower, which is measured, and red which
is weighed. "The explanation is that there
are two parts of the plant which can be used;
the pale seeds and the red florets."[3]

Safflower was also known as carthamine in
the nineteenth century.[4]

Production

It is a minor crop today, with about 600,000
tons being produced commercially in more
than sixty countries worldwide. India,
United States, and Mexico are the leading
producers, with Ethiopia, Kazakhstan,
China, Argentina and Australia accounting for most of the remainder.

Other names include Sallflower, Beni, Chimichanga, or Carthamus Tinctorius.
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Uses
Traditionally, the crop was grown for its seeds, and used for colouring and flavouring foods, in medicines, and
making red (carthamin) and yellow dyes, especially before cheaper aniline dyes became available.[2] For the last fifty
years or so, the plant has been cultivated mainly for the vegetable oil extracted from its seeds. In April 2007
SemBioSys Genetics claimed to have genetically modified safflower to create insulin.[5]

Seed
Safflower seed oil is flavorless and colorless, and nutritionally similar to sunflower oil. It is used mainly in cosmetics
and as a cooking oil, in salad dressing, and for the production of margarine. It may also be taken as a nutritional
supplement. INCI nomenclature is Carthamus tinctorius.

Oil
There are two types of safflower that produce different kinds of oil: one high in monounsaturated fatty acid (oleic
acid) and the other high in polyunsaturated fatty acid (linoleic acid). Currently the predominant edible oil market is
for the former, which is lower in saturates than olive oil, for example. The latter is used in painting in the place of
linseed oil, particularly with white, as it does not have the yellow tint which linseed oil possesses.
Safflower seed is also used quite commonly as an alternative to sunflower seed in birdfeeders, as squirrels do not
like the taste of it.
For culinary use, safflower oil compares favorably with other vegetable oils with its high smoke point and low
saturated fat content.

Vegetable oils

Type Saturated
fatty

acids
[6]

Mono-
unsaturated

fatty
acids

[6]

Polyunsaturated fatty acids Oleic
acid
(ω-9)

Smoke point

Total
poly

[6]
linolenic

acid
(ω-3)

Linoleic
acid
(ω-6)

Not hydrogenated
[7]

Canola 7.365 63.276 28.142 10 22 62 400 °F (unknown operator:
u'strong' °C) [8]

Coconut 86.500 5.800 1.800 - 2 6 350 °F (unknown operator:
u'strong' °C) [9]

Corn 12.948 27.576 54.677 1 58 28 450 °F (unknown operator:
u'strong' °C) [8]

Cottonseed 25.900 17.800 51.900 1 54 19 420 °F (unknown operator:
u'strong' °C) [8]

Olive 13.808 72.961 10.523 1 10 71 374 °F (unknown operator:
u'strong' °C) [10]

Palm 49.300 37.000 9.300 - 10 40 455 °F (unknown operator:
u'strong' °C) [11]

Peanut 16.900 46.200 32.000 - 32 48 437 °F (unknown operator:
u'strong' °C) [8]

Safflower (high
oleic)

7.541 75.221 12.820 0.096 12.724 74.742 510 °F (unknown operator:
u'strong' °C) [8]
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Soybean 15.650 22.783 57.740 7 54 24 460 °F (unknown operator:
u'strong' °C) [8]

Sunflower
(<60%linoleic)

10.100 45.400 40.100 0.200 39.800 45.300 440 °F (unknown operator:
u'strong' °C) [8]

Fully hydrogenated

Cottonseed 93.600 1.529 .587 .287[6]

Palm 47.500 40.600 7.500

Soybean 21.100 73.700 .400 .096[6]

Values as weight percent (%) of total fat.

Flower

Safflower purchased at a market in Turkey

Safflower oil as a medium for oil colours

Safflower flowers are occasionally used in cooking as a cheaper
substitute for saffron, and are thus sometimes referred to as "bastard
saffron." Lana is a strain of Safflower that grows in the southwestern
United States, most notably Arizona and New Mexico.

In colouring textiles, safflower's dried flowers are used as a natural
textile dye. The pigment in safflower is benzoquinone-based
Carthamin, so it is one of the quinone-type natural dyes. It is a direct
dye (CI Natural Red 26) and soluble. Yellow, mustard, khaki, olive
green or even red colours can be obtained on textiles, but it is used
mostly for yellow colours. All hydrophilic fibres (all natural fibres,
such as cotton, wool, etc.) may be dyed with this plant since it may be
classified as a direct dye. Polyamide can also be dyed without a
mordant agent because of its wool-like chemical structure. Polyester,
polyacrylnitryl and others which are hydrophobic synthetic fibres can
be dyed only in the existence of a mordant.

Safflower concentrate is an ingredient of the carbonated soft drink
Tizer and some types of Sunkist.

Dried Safflower flowers (草 紅 花 caohonghua, 紅 花 honghua) are
used in Traditional Chinese medicine to alleviate pain, increase
circulation, and reduce bruising. They are included in herbal remedies for menstrual pain and minor physical
trauma.[12]

Transgenics
The pharmaceutical company SemBioSys Genetics is currently using transgenic safflower plants to produce human
insulin as the global demand for the hormone grows. Safflower-derived human insulin is currently in the PI/II trials
on human test subjects.[13]

Cultivation
The safflower, an annual plant, is native to a climate with a long dry season and a limited rainy season. Its defenses 
are very poor against numerous fungal diseases in rainy conditions, after its seedling stage. This greatly restricts the 
areas in which it can be grown commercially around the globe.[14] See List of safflower diseases. The plant is also
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very susceptible to frost injury (from stem elongation to maturity).

Notes
[1] Safflower - Carthamus tinctorius L (http:/ / www. bioversityinternational. org/ fileadmin/ bioversity/ publications/ pdfs/ 498. pdf)
[2] Daniel Zohary and Maria Hopf, Domestication of plants in the Old World, third edition (Oxford: University Press, 2000), p. 211
[3] John Chadwick, The Mycenaean World (Cambridge: University Press, 1976), p. 120
[4] De Candolle, Alphonse. (1885.) Origin of cultivated plants. (http:/ / books. google. com/ books?id=g_gCAAAAYAAJ& pg=PA165&

dq=carthamine#PPA164,M1) D. Appleton & Co.: New York, p. 164. Retrieved on 2007-09-25.
[5] BBC NEWS | Health | Firm in GM insulin breakthrough (http:/ / news. bbc. co. uk/ 1/ hi/ health/ 6518787. stm)
[6] "Nutrient database, Release 24" (http:/ / ndb. nal. usda. gov/ ). United States Department of Agriculture. . All values in this column are from

the USDA Nutrient database unless otherwise cited.
[7] "Fats, Oils, Fatty Acids, Triglycerides" (http:/ / www. scientificpsychic. com/ fitness/ fattyacids1. html). Scientific Psychic (R). . All values

for ω-3, ω-6, ω-9 fats (not hydrogenated) are from Scientific Psychic (R) unless otherwise cited.
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[10] The Culinary Institute of America (2011). The Professional Chef. New York: Wiley. ISBN 0-470-42135-5.
[11] (Italian) Scheda tecnica dell'olio di palma bifrazionato PO 64 (http:/ / www. oleificiosperoni. it/ schede_tecniche/ SCHEDA TECNICA

PALMA PO64. pdf).
[12] 雷 载 权; 陈 松 育 、 高 学 敏 (1995). 中 药 学. 上 海 科 学 技 术 出 版 社. pp. 206. ISBN 7-5323-3706-5.
[13] Phillip Stephan, SemBioSys Genetics Inc, product bulletin June 2008. (http:/ / www. sembiosys. com/ pdf/ SBS-1723-Product-FS(Insulin).

pdf) sembiosys.com
[14] Book Safflower (http:/ / books. google. com/ books?id=G7c5xQwhtIAC& printsec=frontcover& source=gbs_atb#v=onepage& q& f=false),

By Joseph Ronstadt Smith, year 1996, including chapter 6: "Developmental Research".

External links
• Complementary and Alternative Healing University (Chinese Herbology) (http:/ / alternativehealing. org/

carthamus_tinctorius. htm)
• Ahmed M. Zahran, M. F. Omran, S. Z. Mansour and N. K. Ibrahim. Effectiveness of Carthamus tinctorius L. in

the Restitution of Lipid Composition in Irradiated Rats. Egypt. J. Rad. Sci. Applic., 20(1): 75-94 (2007).
• Safflower production (in the United States) (http:/ / www. ext. nodak. edu/ extpubs/ plantsci/ crops/ a870w. htm)
• Safflower field crops manual (http:/ / www. hort. purdue. edu/ newcrop/ afcm/ safflower. html)
• UN FAO statistics on safflower production (http:/ / www. fao. org/ es/ ess/ top/ commodity. jsp?lang=EN&

commodity=280& CommodityList=280& year=2002& yearLyst=2002)
• Globe and Mail: "Calgary firm turns safflower into insulin" (http:/ / www. theglobeandmail. com/ servlet/ story/

RTGAM. 20060719. wxinsulin19/ BNStory/ specialScienceandHealth/ home)
• List of Chemicals in Safflower (Dr. Duke's Databases) (http:/ / sun. ars-grin. gov:8080/ npgspub/ xsql/ duke/

plantdisp. xsql?taxon=210)
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Saffron

Saffron crocus

C. sativus blossom with crimson stigmas.

Scientific classification

Kingdom: Plantae
Division: Spermatophytae
Subdivision: Angiospermae
(unranked): Liliopsidae
Order: Asparagales
Family: Iridaceae
Subfamily: Crocoideae
Genus: Crocus

Species: C. sativus

Binomial name

Crocus sativus
L.

Saffron (pronounced   /ˈsæfrɒn/) is a spice derived from the flower of Crocus sativus, commonly known as the
saffron crocus. Crocus is a genus in the family Iridaceae. Each saffron crocus grows to and bears up to four flowers,
each with three vivid crimson stigmas, which are each the distal end of a carpel.[1] Together with the styles, or stalks
that connect the stigmas to their host plant, the dried stigmas are used mainly in various cuisines as a seasoning and
colouring agent. Saffron, long among the world's most costly spices by weight,[2][3] is native to Southwest Asia[4][3]

and was first cultivated in Greece.[5] As a genetically monomorphic clone,[6] it was slowly propagated throughout
much of Eurasia and was later brought to parts of North Africa, North America, and Oceania.
The saffron crocus, unknown in the wild, likely descends from Crocus cartwrightianus, which originated in Crete or 
Central Asia;[6] C. thomasii and C. pallasii are other possible precursors.[7][8] The saffron crocus is a triploid that is 
"self-incompatible" and male sterile; it undergoes aberrant meiosis and is hence incapable of independent sexual 
reproduction—all propagation is by vegetative multiplication via manual "divide-and-set" of a starter clone or by
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interspecific hybridisation.[9][8] If C. sativus is a mutant form of C. cartwrightianus, then it may have emerged via
plant breeding, which would have selected for elongated stigmas, in late Bronze-Age Crete.[10]

Saffron's bitter taste and iodoform- or hay-like fragrance result from the chemicals picrocrocin and safranal.[11][12] It
also contains a carotenoid dye, crocin, which imparts a rich golden-yellow hue to dishes and textiles. Its recorded
history is attested in a 7th-century BC Assyrian botanical treatise compiled under Ashurbanipal,[13] and it has been
traded and used for over four millennia. Iran now accounts for approximately 90 per cent of the world production of
saffron.[14] Because each flower's stigmas need to be collected by hand and there are only a few per flower, saffron
is the most expensive spice in the world.

Etymology
The ultimate origin of the English word saffron is, like that of the cultivated saffron clone itself, of somewhat
uncertain origin. It immediately stems from the Latin word safranum via the 12th-century Old French term safran.
Etymology beyond that point is conflicted. Safranum may derive via the Persian intercessor زعفران, or za'ferân. But
some disputants argue that it instead ultimately came from the Arabic word زَعْفَرَان, or za'farān. The latter comes from
the adjective أَصْفَر: aṣfar, meaning "yellow".[12][15] For more information, see the History of saffron page.

Species

Description

Köhler's Medicinal Plants:

The domesticated saffron crocus, Crocus sativus, is an
autumn-flowering perennial plant unknown in the wild. It is a sterile
triploid form, possibly of the eastern Mediterranean autumn-flowering
Crocus cartwrightianus[16][8], which is also known as "wild
saffron"[17] and originated in Central Asia.[12] "Triploid" means that
three homologous sets of chromosomes compose each specimen's
genetic complement; C. sativus bears eight chromosomal bodies per
set, making for 24 in total.[1] The saffron crocus likely resulted when
C. cartwrightianus was subjected to extensive artificial selection by
growers seeking longer stigmas. C. thomasii and C. pallasii are other
possible sources.[7][8] Being sterile, the purple flowers of Crocus
sativus fail to produce viable seeds; reproduction hinges on human
assistance: corms, underground bulb-like starch-storing organs, must
be dug up, broken apart, and replanted. A corm survives for one
season, producing via this vegetative division up to ten "cormlets" that
can grow into new plants in the next season.[16] The compact corms are
small brown globules that can measure as large as 5 centimetres
(unknown operator: u'strong' in) in diameter, have a flat base, and are shrouded in a dense mat of parallel fibers;
this coat is referred to as the "corm tunic". Corms also bear vertical fibers, thin and net-like, that grow up to 5 cm
above the plant's neck.[1]
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C. sativus.

The plant grows to a height of , and sprouts 5–11 white and non-photosynthetic leafs known as cataphylls. They are
membrane-like structures that cover and protect the crocus's 5–11 true leaves as they bud and develop. The latter are
thin, straight, and blade-like green foliage leaves, which are 1–3 mm in diameter, either expand after the flowers
have opened ("hysteranthous") or do so simultaneously with their blooming ("synanthous"). C. sativus cataphylls are
suspected by some to manifest prior to blooming when the plant is irrigation relatively early in the growing season.
Its floral axes, or flower-bearing structures, bear bracteoles, or specialised leaves that sprout from the flower stems;
the latter are known as pedicels.[1] After aestivating in spring, the plant sends up its true leaves, each up to 40 cm
(unknown operator: u'strong' in) in length. In autumn, purple buds appear. Only in October, after most other
flowering plants have released their seeds, do its brilliantly hued flowers develop; they range from a light pastel
shade of lilac to a darker and more striated mauve.[18] Upon flowering, plants average less than 30 cm (unknown
operator: u'strong' in) in height.[19] A three-pronged style emerges from each flower. Each prong terminates with a
vivid crimson stigma in length.[16]

Cultivation
Crocus sativus thrives in the Mediterranean maquis, an ecotype superficially resembling the North American
chaparral, and similar climates where hot and dry summer breezes sweep semi-arid lands. It can nonetheless survive
cold winters, tolerating frosts as low as and short periods of snow cover.[16][20] Irrigation is required if grown outside
of moist environments such as Kashmir, where annual rainfall averages; saffron-growing regions in Greece (500 mm
or unknown operator: u'strong' in annually) and Spain (400 mm or unknown operator: u'strong' in) are far drier
than the main cultivating Iranian regions. What makes this possible is the timing of the local wet seasons; generous
spring rains and drier summers are optimal. Rain immediately preceding flowering boosts saffron yields; rainy or
cold weather during flowering promotes disease and reduces yields. Persistently damp and hot conditions harm the
crops,[21] and rabbits, rats, and birds cause damage by digging up corms. Nematodes, leaf rusts, and corm rot pose
other threats. Yet Bacillus subtilis inoculation may provide some benefit to growers by speeding corm growth and
increasing stigma biomass yield.[22]

Bihud, Iran.

The plants fare poorly in shady conditions; they grow best in full
sunlight. Fields that slope towards the sunlight are optimal (i.e.,
south-sloping in the Northern Hemisphere). Planting is mostly done in
June in the Northern Hemisphere, where corms are lodged deep; its
roots, stems, and leaves can develop between October and February.[1]

Planting depth and corm spacing, in concert with climate, are critical
factors in determining yields. Mother corms planted deeper yield
higher-quality saffron, though form fewer flower buds and daughter
corms. Italian growers optimise thread yield by planting 15 cm
(unknown operator: u'strong' in) deep and in rows apart; depths of
optimises flower and corm production. Greek, Moroccan, and Spanish growers employ distinct depths and spacings
that suit their locales.
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C. sativus prefers friable, loose, low-density, well-watered, and well-drained clay-calcareous soils with high organic
content. Traditional raised beds promote good drainage. Soil organic content was historically boosted via application
of some 20–30 tonnes of manure per hectare. Afterwards, and with no further manure application, corms were
planted.[23] After a period of dormancy through the summer, the corms send up their narrow leaves and begin to bud
in early autumn. Only in mid-autumn do they flower. Harvests are by necessity a speedy affair: after blossoming at
dawn, flowers quickly wilt as the day passes.[24] All plants bloom within a window of one or two weeks.[25] Roughly
150 flowers together yield but 1 g (unknown operator: u'strong' oz) of dry saffron threads; to produce 12 g
(unknown operator: u'strong' oz) of dried saffron (or 72 g (unknown operator: u'strong' oz) moist and freshly
harvested), 1 kg (unknown operator: u'strong' lb) of flowers are needed; 1 lb (unknown operator: u'strong' kg)
yields 0.2 oz (unknown operator: u'strong' g) of dried saffron. One freshly picked flower yields an average 30 mg
(unknown operator: u'strong' oz) of fresh saffron or 7 mg (unknown operator: u'strong' oz) dried.[23]

Spice

Chemistry

Structure of picrocrocin:Deo 2003,
p. 4

Saffron contains more than 150 volatile and aroma-yielding compounds. It also
has many nonvolatile active components,[27] many of which are carotenoids,
including zeaxanthin, lycopene, and various α- and β-carotenes. However,
saffron's golden yellow-orange colour is primarily the result of α-crocin. This
crocin is trans-crocetin di-(β-D-gentiobiosyl) ester; it bears the systematic
(IUPAC) name 8,8-diapo-8,8-carotenoic acid. This means that the crocin
underlying saffron's aroma is a digentiobiose ester of the carotenoid crocetin.[27]

Crocins themselves are a series of hydrophilic carotenoids that are either monoglycosyl or diglycosyl polyene esters
of crocetin.[27] Crocetin is a conjugated polyene dicarboxylic acid that is hydrophobic, and thus oil-soluble. When
crocetin is esterified with two water-soluble gentiobioses, which are sugars, a product results that is itself
water-soluble. The resultant α-crocin is a carotenoid pigment that may comprise more than 10% of dry saffron's
mass. The two esterified gentiobioses make α-crocin ideal for colouring water-based and non-fatty foods such as rice
dishes.[5]

EsterificationEsterification reaction between
crocetin and gentiobiose. Components of

α–crocin:

The bitter glucoside picrocrocin is responsible for saffron's flavour.
Picrocrocin (chemical formula: C16H26O7; systematic name:
4-(β-D-glucopyranosyloxy)-2,6,6-
trimethylcyclohex-1-ene-1-carboxaldehyde) is a union of an aldehyde
sub-element known as safranal (systematic name:
2,6,6-trimethylcyclohexa-1,3-diene-1-carboxaldehyde) and a
carbohydrate. It has insecticidal and pesticidal properties, and may
comprise up to 4% of dry saffron. Picrocrocin is a truncated version of
the carotenoid zeaxanthin that is produced via oxidative cleavage, and is the glycoside of the terpene aldehyde
safranal. The reddish-coloured zeaxanthin is, incidentally, one of the carotenoids naturally present within the retina
of the human eye.[28]

When saffron is dried after its harvest, the heat, combined with enzymatic action, splits picrocrocin to yield 
D–glucose and a free safranal molecule.[26] Safranal, a volatile oil, gives saffron much of its distinctive aroma.[11][29] 

Safranal is less bitter than picrocrocin and may comprise up to 70% of dry saffron's volatile fraction in some 
samples.[28] A second element underlying saffron's aroma is 2-hydroxy-4,4,6-trimethyl-2,5-cyclohexadien-1-one, the 
scent of which has been described as "saffron, dried hay like".[30] Chemists found this to be the most powerful 
contributor to saffron's fragrance despite its being present in a lesser quantity than safranal.[30] Dry saffron is highly 
sensitive to fluctuating pH levels, and rapidly breaks down chemically in the presence of light and oxidizing agents.
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It must therefore be stored away in air-tight containers in order to minimise contact with atmospheric oxygen.
Saffron is somewhat more resistant to heat.

Grades

Red threads and yellow styles.

Saffron is graded via laboratory measurement of crocin (colour), picrocrocin
(taste), and safranal (fragrance) content.[31] Determination of non-stigma content
("floral waste content") and other extraneous matter such as inorganic material
("ash") are also key. Grading standards are set by the International Organization
for Standardization, a federation of national standards bodies. ISO 3632 deals
exclusively with saffron and establishes four empirical colour intensity grades:
IV (poorest), III, II, and I (finest quality). Samples are assigned grades by
gauging the spice's crocin content, revealed by measurements of crocin-specific
spectroscopic absorbance. Absorbance is defined as , with

as absorbance (Beer-Lambert law) and indicates degree of transparency (
, the ratio of light intensity exiting the sample to that of the incident light) to a given wavelength of light.

Graders measure absorbances of 440-nm light by dry saffron samples. Higher absorbances imply greater crocin
concentration, and thus a greater colourative intensity. These data are measured through spectrophotometry reports at
certified testing laboratories worldwide. These colour grades proceed from grades with absorbances lower than 80
(for all category IV saffron) up to 190 or greater (for category I). The world's finest samples (the selected most
red-maroon tips of stigmas picked from the finest flowers) receive absorbance scores in excess of 250. Market prices
for saffron types follow directly from these ISO scores. However, many growers, traders, and consumers reject such
lab test numbers. They prefer a more holistic method of sampling batches of thread for taste, aroma, pliability, and
other traits in a fashion similar to that practiced by practised wine tasters.[32]

Valuable stigmas, or threads, are only tediously
plucked, piled, and dried.

Despite such attempts at quality control and standardisation, an
extensive history of saffron adulteration—particularly among the
cheapest grades—continues into modern times. Adulteration was first
documented in Europe's Middle Ages, when those found selling
adulterated saffron were executed under the Safranschou code.[33]

Typical methods include mixing in extraneous substances like beets,
pomegranate fibers, red-dyed silk fibers, or the saffron crocus's
tasteless and odorless yellow stamens. Other methods included dousing
saffron fibers with viscid substances like honey or vegetable oil.
However, powdered saffron is more prone to adulteration, with
turmeric, paprika, and other powders used as diluting fillers.
Adulteration can also consist of selling mislabeled mixes of different saffron grades. Thus, in India, high-grade
Kashmiri saffron is often sold and mixed with cheaper Iranian imports; these mixes are then marketed as pure
Kashmiri saffron, a development that has cost Kashmiri growers much of their income.[34][35]
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Varieties

Different cultivars give rise to
stigmas that vary greatly in their

delectability and lustre.

The various saffron crocus cultivars give rise to thread types that are often
regionally distributed and characteristically distinct. Varieties from Spain,
including the tradenames "Spanish Superior" and "Creme", are generally
mellower in colour, flavour, and aroma; they are graded by government-imposed
standards. Italian varieties are slightly more potent than Spanish; the most intense
varieties tend to be Iranian. Various "boutique" crops are available from New
Zealand, France, Switzerland, England, the United States, and other countries,
some of them organically grown. In the U.S., Pennsylvania Dutch
saffron—known for its "earthy" notes—is marketed in small quantities.[36][37]

Consumers may regard certain cultivars as "premium" quality. The "Aquila"
saffron, or zafferano dell'Aquila, is defined by high safranal and crocin content,
distinctive thread shape, unusually pungent aroma, and intense colour; it is
grown exclusively on eight hectares in the Navelli Valley of Italy's Abruzzo
region, near L'Aquila. It was first introduced to Italy by a Dominican monk from
Inquisition-era Spain. But the biggest saffron cultivation in Italy is in San Gavino

Monreale, Sardinia, where it is grown on 40 hectares, representing 60% of Italian production; it too has unusully
high crocin, picrocrocin, and safranal content. Another is the "Mongra" or "Lacha" saffron of Kashmir (Crocus
sativus 'Cashmirianus'), which is among the most difficult for consumers to obtain. Repeated droughts, blights, and
crop failures in the Indian-controlled areas of Kashmir combine with an Indian export ban to contribute to its
prohibitive overseas prices. Kashmiri saffron is recognisable by its dark maroon-purple hue; it among the world's
darkest, which hints at strong flavour, aroma, and colourative effect.

History

A detail from the "Saffron Gatherers" fresco of
the "Xeste 3" building. It is one of many

depicting saffron; they were found at the Bronze
Age settlement of Akrotiri, on the Aegean island

of Santorini.

The documented history of saffron cultivation spans more than three
millennia.[16] The wild precursor of domesticated saffron crocus was
Crocus cartwrightianus. Human cultivators bred wild specimens by
selecting for unusually long stigmas; thus, a sterile mutant form of C.
cartwrightianus, C. sativus, likely emerged in late Bronze Age
Crete.[10]
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Eastern

Buddhist adepts pray in the Hundred
Dragons Hall, Buddha Tooth Relic
Temple and Museum, Singapore.

Saffron was detailed in a 7th-century BC Assyrian botanical reference compiled
under Ashurbanipal.[13] Documentation of saffron's use over the span of 4,000
years in the treatment of some 90 illnesses has been uncovered.[38] Saffron-based
pigments have indeed been found in 50,000 year-old depictions of prehistoric
places in northwest Iran.[39][40] The Sumerians later used wild-growing saffron in
their remedies and magical potions.[41] Saffron was an article of long-distance
trade before the Minoan palace culture's 2nd millennium BC peak. Ancient
Persians cultivated Persian saffron (Crocus sativus 'Hausknechtii') in Derbena,
Isfahan, and Khorasan by the 10th century BC. At such sites, saffron threads
were woven into textiles,[39] ritually offered to divinities, and used in dyes,
perfumes, medicines, and body washes.[42] Saffron threads would thus be

scattered across beds and mixed into hot teas as a curative for bouts of melancholy. Non-Persians also feared the
Persians' usage of saffron as a drugging agent and aphrodisiac.[43] During his Asian campaigns, Alexander the Great
used Persian saffron in his infusions, rice, and baths as a curative for battle wounds. Alexander's troops imitated the
practice from the Persians and brought saffron-bathing to Greece.[44]

Conflicting theories explain saffron's arrival in South Asia. Kashmiri and Chinese accounts date its arrival anywhere
between 900–2500 years ago.[45][46][47] Historians studying ancient Persian records date the arrival to sometime
prior to 500 BC,[5] attributing it to either Persian transplantation of saffron corms to stock new gardens and parks[48]

or to a Persian invasion and colonization of Kashmir. Phoenicians then marketed Kashmiri saffron as a dye and a
treatment for melancholy. Its use in foods and dyes subsequently spread throughout South Asia. Buddhist monks in
India adopted saffron-coloured robes after the Gautama Buddha's death. This color is now used widely in all
Buddhist countries. However, the robes were not dyed with costly saffron but turmeric, a less expensive dye, or
jackfruit.[49] Gamboge is now used to dye the robes.[50]

Some historians believe that saffron came to China with Mongol invaders from Persia.[51] Yet saffron is mentioned
in ancient Chinese medical texts, including the forty-volume pharmacopoeia titled Shennong Bencaojing (神 農 本

草 經: "Shennong's Great Herbal", also known as Pen Ts'ao or Pun Tsao), a tome dating from 200–300 BC.
Traditionally credited to the fabled Yan ("Fire") Emperor (炎 帝) Shennong, it discusses 252 phytochemical-based
medical treatments for various disorders.[52] Nevertheless, around the 3rd century AD, the Chinese were referring to
saffron as having a Kashmiri provenance. According to Chinese herbalist Wan Zhen, "[t]he habitat of saffron is in
Kashmir, where people grow it principally to offer it to the Buddha." Wan also reflected on how it was used in his
time: "The flower withers after a few days, and then the saffron is obtained. It is valued for its uniform yellow
colour. It can be used to aromatise wine."[47]
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Western

Preserved "safran", Staatliches
Museum für Naturkunde, Karlsruhe,

Germany.

This 15th-century manuscript portrays the
regionally pivotal saffron harvest.

The Minoans portrayed saffron in their palace frescoes by 1500–1600
BC; they hint at its possible use as a therapeutic drug.[38][53] Ancient
Greek legends told of sea voyages to Cilicia, where adventurers sought
what they thought to be the world's most valued threads.[20] Another
legend tells of Crocus and Smilax, whereby Crocus is bewitched and
transformed into the first saffron crocus.[39] Ancient perfumers in
Egypt, physicians in Gaza, townspeople in Rhodes,[54] and the Greek
hetaerae courtesans used saffron in their scented waters, perfumes and
potpourris, mascaras and ointments, divine offerings, and medical
treatments.[43]

In late Hellenistic Egypt, Cleopatra used saffron in her baths so that
lovemaking would be more pleasurable.[55] Egyptian healers used
saffron as a treatment for all varieties of gastrointestinal ailments.[56]

Saffron was also used as a fabric dye in such Levantine cities as Sidon
and Tyre.[57] Aulus Cornelius Celsus prescribes saffron in medicines
for wounds, cough, colic, and scabies, and in the mithridatium.[58]

Such was the Romans' love of saffron that Roman colonists took it
with them when they settled in southern Gaul, where it was extensively
cultivated until Rome's fall. Competing theories state that saffron only
returned to France with 8th-century AD Moors or with the Avignon
papacy in the 14th century AD.[59]

European saffron cultivation plummeted after the Roman Empire went
into eclipse. As with France, the spread of Islamic civilization may
have helped reintroduce the crop to Spain and Italy.[60] The
14th-century Black Death caused demand for saffron-based
medicaments to peak, and large quantities of threads had to be
imported via Venetian and Genoan ships from southern and
Mediterranean lands such as Rhodes; the theft of one such shipment by
noblemen sparked the fourteen-week long "Saffron War".[61] The
conflict and resulting fear of rampant saffron piracy spurred corm

cultivation in Basel; it thereby grew prosperous.[62] The crop then spread to Nuremberg, where endemic and
insalubrious adulteration brought on the Safranschou code—whereby culprits were variously fined, imprisoned, and
executed.[63] The corms soon spread throughout England, especially Norfolk and Suffolk. The Essex town of Saffron
Walden, named for its new specialty crop, emerged as England's prime saffron growing and trading center. However,
an influx of more exotic spices—chocolate, coffee, tea, and vanilla—from newly contacted Eastern and overseas
countries caused European cultivation and usage of saffron to decline.[64][65] Only in southern France, Italy, and
Spain did the clone significantly endure.[66]

Europeans introduced saffron to the Americas when immigrant members of the Schwenkfelder Church left Europe 
with a trunk containing its corms; church members had widely grown it in Europe.[36] By 1730, the Pennsylvania 
Dutch were cultivating saffron throughout eastern Pennsylvania. Spanish colonies in the Caribbean bought large 
amounts of this new American saffron, and high demand ensured that saffron's list price on the Philadelphia 
commodities exchange was set equal to that of gold.[67] The trade with the Caribbean later collapsed in the aftermath 
of the War of 1812, when many saffron-bearing merchant vessels were destroyed.[68] Yet the Pennsylvania Dutch 
continued to grow lesser amounts of saffron for local trade and use in their cakes, noodles, and chicken or trout
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dishes.[69] American saffron cultivation survived into modern times mainly in Lancaster County, Pennsylvania.[36]

Trade and use

Saffron (Crocus sativus L.)

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1298 kJ (unknown operator: u'strong' kcal)

Carbohydrates 65.37 g

- Dietary fiber 3.9 g

Fat 5.85 g

- saturated 1.586 g

- monounsaturated 0.429 g

- polyunsaturated 2.067 g

Protein 11.43 g

Water 11.90 g

Vitamin A 530 IU

Thiamine (vit. B1) 0.115 mg (10%)

Riboflavin (vit. B2) 0.267 mg (22%)

Niacin (vit. B3) 1.460 mg (10%)

Vitamin C 80.8 mg (97%)

Calcium 111 mg (11%)

Iron 11.10 mg (85%)

Magnesium 264 mg (74%)

Phosphorus 252 mg (36%)

Potassium 1724 mg (37%)

Sodium 148 mg (10%)

Zinc 1.09 mg (11%)

Selenium 5.6 μg

Folate[70] 93 μg

Vitamin B
6

1.010 mg

Ash 5.45 g

Edible thread portion only.[71]

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]
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Trade

"Ispanya saffron" at market in
Turkey. Note: the "India saffron" is

actually turmeric.

Almost all saffron grows in a belt bounded by the Mediterranean in the west and
the rugged region encompassing Iran and disputed Kashmir in the east. The other
continents, except Antarctica, produce smaller amounts. Some 300 t (unknown
operator: u'strong' kg) of dried whole threads and powder are gleaned
yearly,[12] of which 50 t (unknown operator: u'strong' kg) is top-grade "coupe"
saffron.[72] Iran answers for around 90–93% of global production and exports
much of it.[14] A few of Iran's drier eastern and southeastern provinces, including
Fars, Kerman, and those in the Khorasan region, glean the bulk of modern global
production. In 2005, the second-ranked Greece produced 5.7 t (unknown
operator: u'strong' kg), while Morocco and Kashmir, tied for third rank, each
produced 2.3 t (unknown operator: u'strong' kg).[14] Nevertheless, Iranian crop
yields and profit margins on a per-acre basis are relatively low; margins in Spain,

followed by Greece and Italy, are far higher.

In recent years, Afghan cultivation has risen; in restive Kashmir it has declined.[73] Azerbaijan, Morocco, and Italy
are, in decreasing order, lesser producers. Prohibitively high labour costs and abundant Iranian imports mean that
only select locales continue the tedious harvest in Austria, England, Germany, and Switzerland—among them the
Swiss village of Mund, whose annual output is a few kilograms.[12]Tasmania,[74] China, Egypt, France, Israel,
Mexico, New Zealand, Turkey (mainly around the town of Safranbolu), California, and Central Africa are
microscale cultivators.[3][27]

To glean an amount of dry saffron weighing 1 lb (unknown operator: u'strong' g) is to harvest 50,000–75,000
flowers, the equivalent of an association football pitch's area of cultivation; 110,000–170,000 flowers or two football
fields are needed to gross one kilogram.[75][76] Forty hours of labour are needed to pick 150,000 flowers.[77] Stigmas
are dried quickly upon extraction and (preferably) sealed in airtight containers.[78] Saffron prices at wholesale and
retail rates range from US$500 to US$5,000 per pound, or US$1,100–11,000/kg, equivalent to £2,500/€3,500 per
pound or £5,500/€7,500 per kilogram. The price in Canada recently rose to CAD 18,000 per kilogram. In Western
countries, the average retail price is $1,000/£500/€700 per pound, or US$2,200/£1,100/€1,550 per kilogram.[3] A
pound contains between 70,000 and 200,000 threads. Vivid crimson colouring, slight moistness, elasticity, and lack
of broken-off thread debris are all traits of fresh saffron. Saffron is the most expensive spice in the world.

Use

Threads are soaked in hot—but not
boiling—water for several minutes
prior to use in cuisine. This helps
release the beneficial components.

Saffron's aroma is often described by connoisseurs as reminiscent of metallic
honey with grassy or hay-like notes, while its taste has also been noted as
hay-like and sweet. Saffron also contributes a luminous yellow-orange colouring
to foods. Saffron is widely used in European, Arab, Indian, Persian, and Turkish
cuisines. Confectioneries and liquors also often include saffron. Common saffron
substitutes include safflower (Carthamus tinctorius, which is often sold as
"Portuguese saffron" or "açafrão"), annatto, and turmeric (Curcuma longa).
Saffron has also been used as a fabric dye, particularly in China and India, and in

perfumery.[79] It is used for religious purposes in India, and is widely used in cooking in many ethnic cuisines: these
range, for example, from the Milanese risotto of Italy or the bouillabaise of France to biryani with various meat
accompaniments in South Asia.

Saffron has a long medicinal history as part of traditional healing; several modern research studies have hinted that 
the spice has possible anticarcinogenic (cancer-suppressing), anti-mutagenic (mutation-preventing), 
immunomodulating, and antioxidant-like properties.[27][80][81] A 1995 study suggested that saffron stigmas, and even
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petals, have been said to be helpful for depression.[82] Early studies show that saffron may protect the eyes from the
direct effects of bright light and retinal stress apart from slowing down macular degeneration and retinitis
pigmentosa.[83] (Most saffron-related research refers to the stigmas, but this is often not made explicit in research
papers.) Other controlled research studies have indicated that saffron may have many potential medicinal
properties.[84]
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Salt

Table salt (NaCl) crystal

Brine being boiled down to produce salt at the Xinhai Well in Zigong, People's
Republic of China

Salt, also known as table salt, or rock salt,
is a mineral that is composed primarily of
sodium chloride (NaCl), a chemical
compound belonging to the larger class of
ionic salts. It is essential for animal life in
small quantities, but is harmful to animals
and plants in excess. Salt is one of the
oldest, most ubiquitous food seasonings and
salting is an important method of food
preservation. The taste of salt (saltiness) is
one of the basic human tastes.

Salt for human consumption is produced in
different forms: unrefined salt (such as sea
salt), refined salt (table salt), and iodized
salt. It is a crystalline solid, white, pale pink
or light gray in color, normally obtained
from sea water or rock deposits. Edible rock
salts may be slightly grayish in color
because of mineral content.

Chloride and sodium ions, the two major
components of salt, are needed by all known
living creatures in small quantities. Salt is
involved in regulating the water content
(fluid balance) of the body. The sodium ion
itself is used for electrical signaling in the
nervous system.[1] Because of its importance
to survival, salt has often been considered a
valuable commodity during human history.
However, as salt consumption has increased
during modern times, scientists have
become aware of the health risks associated
with too much salt intake, including high
blood pressure. Therefore health authorities have recommended limitations of dietary
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The salt works north of Pondicherry, India.

sodium.[2][3][4][5][6] The United States
Department of Health and Human Services
recommends that individuals consume no
more than 1500–2300 mg of sodium
(3750–5750 mg of salt) per day depending
on age.[7]

Evaporation pans in the Salt Valley of Añana, Spain

History

Salt production in Halle, Saxony-Anhalt (1670)

While people have used canning and artificial refrigeration to preserve
food for the last hundred years or so, salt has been the best-known food
preservative, especially for meat, for many thousands of years.[8] A
very ancient saltworks operation has been discovered at the Poiana
Slatinei archaeological site next to a salt spring in Lunca, Neamţ
County, Romania. Evidence indicates that Neolithic people of the
Precucuteni Culture were boiling the salt-laden spring water through
the process of briquetage to extract the salt as far back as 6050 BC.[9]

The salt extracted from this operation may have had a direct correlation
to the rapid growth of this society's population soon after its initial
production began.[10] The harvest of salt from the surface of Xiechi Lake near Yuncheng in Shanxi, China dates back
to at least 6000 BC, making it one of the oldest verifiable saltworks.[11]:18–19
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Sea salt harvesting in Pak Thale, Phetchaburi,
Thailand

Salt was included among funereal offerings found in ancient Egyptian
tombs from the third millennium BC, as were salted birds and salt
fish.[11]:38 From about 2800 BC, the Egyptians began exporting salt
fish to the Phoenicians in return for Lebanon cedar, glass, and the dye
Tyrian purple; the Phoenicians traded Egyptian salt fish and salt from
North Africa throughout their Mediterranean trade empire.[11]:44

Along the Sahara, the Tuareg maintain routes especially for the
transport of salt by Azalai (salt caravans). In 1960, the caravans still
transported some 15,000 tons of salt, but this trade has now declined to
roughly a third of this figure.[12]

Salzburg, Hallstatt, and Hallein lie on the river Salzach in central Austria, within a radius of no more than 17
kilometres. Salzach literally means "salt water" and Salzburg "salt city", both taking their names from the German
word for salt, Salz.
Hallstatt gave its name to the Celtic archaeological culture that began mining for salt in the area in around 800 BC.
Around 400 BC, the Hallstatt Celts, who had heretofore mined for salt, began open pan salt making. During the first
millennium BC, Celtic communities grew rich trading salt and salted meat to Ancient Greece and Ancient Rome in
exchange for wine and other luxuries.[8]

The word salary originates from Latin: salarium which referred to the money paid to the Roman Army's soldiers for
the purchase of salt.[13][14][15] The word salad literally means "salted," and comes from the ancient Roman practice
of salting leaf vegetables.[11]:64

Mahatma Gandhi led at least 100,000 people on the "Dandi March" or "Salt Satyagraha", in which protesters made
their own salt from the sea, which was illegal under British rule, as it avoided paying the "salt tax". This civil
disobedience inspired millions of common people, and elevated the Indian independence movement from an elitist
struggle to a national struggle.

Forms of salt

Unrefined salt

A commercial pack of sea salt

Different natural salts have different mineralities, giving each one a
unique flavor. Fleur de sel, a natural sea salt from the surface of
evaporating brine in salt pans, has a unique flavor varying from region
to region. In traditional Korean cuisine, so-called "bamboo salt" is
prepared by roasting salt[16] in a bamboo container plugged with mud
at both ends. This product absorbs minerals from the bamboo and the
mud, and has been shown to increase the anticlastogenic and
antimutagenic properties of doenjang.[17]

Completely raw sea salt is bitter because of magnesium and calcium
compounds, and thus is rarely eaten. The refined salt industry cites scientific studies saying that raw sea and rock
salts do not contain enough iodine salts to prevent iodine deficiency diseases.[18]

Unrefined sea salts are also commonly used as ingredients in bathing additives and cosmetic products. One example
is bath salts, which uses sea salt as its main ingredient and combined with other ingredients is used for its alleged
healing and therapeutic effects.
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Refined salt

Salt mounds in Salar de Uyuni, Bolivia

Refined salt, which is most widely used presently, is mainly sodium
chloride. Food grade salt accounts for only a small part of salt
production in industrialized countries (3% in Europe[19]) although
worldwide, food uses account for 17.5% of salt production.[20] The
majority is sold for industrial use. Salt has great commercial value
because it is a necessary ingredient in many manufacturing processes.
A few common examples include: the production of pulp and paper,
setting dyes in textiles and fabrics, and the making of soaps and
detergents.

The manufacture and use of salt is one of the oldest chemical industries.[21] Salt can be obtained by evaporation of
sea water, usually in shallow basins warmed by sunlight;[22] salt so obtained was formerly called bay salt, and is now
often called sea salt or solar salt. Rock salt deposits are formed by the evaporation of ancient salt lakes,[23] and may
be mined conventionally or through the injection of water. Injected water dissolves the salt, and the brine solution
can be pumped to the surface where the salt is collected.

Jagged salt pinnacles at the Devil's Golf Course
in Death Valley National Park, US

Close-up view of salt crystals at Devil's Golf
Course

After the raw salt is obtained, it is refined to purify it and improve its
storage and handling characteristics. Purification usually involves
recrystallization. In recrystallization, a brine solution is treated with
chemicals that precipitate most impurities (largely magnesium and
calcium salts).[24] Multiple stages of evaporation are then used to
collect pure sodium chloride crystals, which are kiln-dried.

Table salt

In Western cuisines, salt is used in cooking, and also made available to
diners in salt shakers on the table.

Table salt is refined salt, which contains about 97% to 99% sodium
chloride.[25][26][27] It usually contains substances that make it
free-flowing (anticaking agents) such as sodium silicoaluminate or
magnesium carbonate. Some people also add a desiccant, such as a few
grains of uncooked rice,[28] or a saltine cracker[29] in salt shakers to
absorb extra moisture and help break up clumps when anticaking
agents are not enough. Table salt has a particle density of 2.165 g/cm3,
and a bulk density (dry, ASTM D 632 gradation) of about 1.154
g/cm3.[30]

Additives in table salt

Most table salt sold for consumption contains a variety of additives, which address a variety of health concerns,
especially in the developing world. The amounts of additives vary widely from country to country.
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Iodine and iodide

Iodine-containing compounds are added to table salt. Iodine deficiency affects about two billion people and is the
leading preventable cause of mental retardation.[31] The practice began in 1924.[32] Iodized salt is thus table salt
mixed with a minute amount of potassium iodide, sodium iodide, or sodium iodate. Iodized salt is used to help
reduce the incidence of iodine deficiency in humans. Iodine deficiency commonly leads to thyroid gland problems,
specifically endemic goiter, a disease characterized by a swelling of the thyroid gland, usually resulting in a bulbous
protrusion on the neck. Iodized table salt has significantly reduced disorders of iodine deficiency in countries where
it is used.[33] Iodine is important to prevent the insufficient production of thyroid hormones (hypothyroidism), which
can cause goitre, cretinism in children, and myxedema in adults.
The amount of iodine and the specific iodine compound added to salt varies from country to country. In the United
States, the Food and Drug Administration recommends [21 CFR 101.9 (c)(8)(iv)] 150 micrograms of iodine per day
for both men and women. US iodized salt contains 46–77 ppm (parts per million), whereas in the UK the iodine
content of iodized salt is recommended to be 10–22 ppm.[34] Today, iodized salt is more common in the United
States, Australia and New Zealand than in the United Kingdom.

Fluoride

Especially in countries that have not benefited from fluoridated toothpastes and fluoridated water, fluoride salts are
added to table salt. The practice is more common in some European countries, where water fluoridation is not
practiced. In France, 35% of sold table salt contains sodium fluoride.[35]

Anti-caking agents

Sodium ferrocyanide, also known as yellow prussiate of soda, is sometimes added to salt as an anticaking agent. The
additive is considered safe for human consumption.[36][37] Such anti-caking agents have been added since at least
1911 when magnesium carbonate was first added to salt to make it flow more freely.[38][39] The safety of sodium
ferrocyanide as a food additive was found to be provisionally acceptable by the Committee on Toxicity in 1988.[36]

Some other anticaking agents include tricalcium phosphate, calcium or magnesium carbonates, fatty acid salts (acid
salts), magnesium oxide, silicon dioxide, calcium silicate, sodium aluminosilicate, and calcium aluminosilicate. Both
the European Union and the United States Food and Drug Administration (FDA) permitted the use of aluminum in
the latter two compounds.[40]

Iron

In "doubly fortified salt", both iodide and iron salts are added. This additive alleviates iron deficiency anemia, which
interferes with the mental development of an estimated 40% of infants in the developing world. A typical iron source
is ferrous fumarate.[35]

Other additives

Another additive, especially important for pregnant women, is folic acid (vitamin B9), which gives the table salt a
yellow color. Folic acid helps prevent neural tube defects (NTDs) and anemia, which affect young mothers,
especially in developing countries.[35]

In Canada, at least one brand (Windsor Salt) contains inverted sugar syrup.
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Salty condiments
In many East Asian cultures, salt is not traditionally used as a condiment.[41] In its place, condiments such as soy
sauce, fish sauce and oyster sauce tend to have a high sodium content and fill a similar role to table salt in western
cultures. They are most often used for cooking rather than as table condiments.

Health effects

SEM image of a grain of table salt

Acute effects

Too much or too little salt in the diet can lead to muscle cramps,
dizziness, or electrolyte disturbance, which can cause neurological
problems, or death.[42] Drinking too much water, with insufficient salt
intake, puts a person at risk of water intoxication (hyponatremia). Salt
is sometimes used as a health aid, such as in treatment of
dysautonomia.[43]

Death can occur by ingestion of large amounts of salt in a short time
(about 1 g per kg of body weight).[44] Deaths have also resulted from
attempted use of salt solutions as emetics, forced salt intake, and
accidental confusion of salt with sugar in child food.[45]

Long-term effects
The effect of salt consumption on long term health outcomes is controversial.[46] Salt reduction appears to have little
or no effect on mortality[47] and its effect on morbidity is unknown.[46] Some associations include:
• Stroke and cardiovascular disease.[48]

• High blood pressure: Evidence shows an association between salt intakes and blood pressure among different
populations and age range in adults.[49] Reduced salt intake also results in a small reduction in blood pressure.[46]

• Left ventricular hypertrophy (cardiac enlargement): "Evidence suggests that high salt intake causes left
ventricular hypertrophy, a strong risk factor for cardiovascular disease, independently of blood pressure
effects."[49] "...there is accumulating evidence that high salt intake predicts left ventricular hypertrophy."[50]

Excessive salt (sodium) intake, combined with an inadequate intake of water, can cause hypernatremia. It can
exacerbate renal disease.[42]

• Edema: A decrease in salt intake has been suggested to treat edema (fluid retention).[42][51]

• Stomach cancer is associated with high levels of sodium, "but the evidence does not generally relate to foods
typically consumed in the UK."[52] However, in Japan, salt consumption is higher.[53]

The Cochrane Collaboration found that "a modest and long term reduction in population salt intake [...] would result
in a lower population blood pressure, and a reduction in strokes, heart attacks and heart failure. Furthermore, our
study is consistent with the fact that the lower the salt intake, the lower the blood pressure."[54] Some isolated
cultures, such as the Yanomami in South America, have been found to consume little salt and are still capable of
regular activity. This may indicate an adaptation of humans to low levels of sodium that originated in the
predominantly vegetarian diet of human primate ancestors.[55]

The risk for disease due to insufficient or excessive salt intake varies because of biochemical individuality. Some
have asserted that while the risks of consuming too much salt are real, the risks have been exaggerated for most
people, or that the studies done on the consumption of salt can be interpreted in many different ways.[56][57] There
have also been recent scientific debates upon whether 'excess' sodium in our diet has any adverse effect at all on
healthy individuals and whether the last 50 years of scientific research that strongly correlates salt intake and
hypertension might just be a well intentioned misinterpretation of the scientific data. [58][59][60][61] [62]

http://en.wikipedia.org/w/index.php?title=Scanning_electron_microscope
http://en.wikipedia.org/w/index.php?title=File%3ASalt1.jpg
http://en.wikipedia.org/w/index.php?title=Cramp
http://en.wikipedia.org/w/index.php?title=Dizziness
http://en.wikipedia.org/w/index.php?title=Electrolyte_disturbance
http://en.wikipedia.org/w/index.php?title=Water_intoxication
http://en.wikipedia.org/w/index.php?title=Hyponatremia
http://en.wikipedia.org/w/index.php?title=Dysautonomia
http://en.wikipedia.org/w/index.php?title=Emetic
http://en.wikipedia.org/w/index.php?title=Stroke
http://en.wikipedia.org/w/index.php?title=Cardiovascular_disease
http://en.wikipedia.org/w/index.php?title=Hypertension
http://en.wikipedia.org/w/index.php?title=Blood_pressure
http://en.wikipedia.org/w/index.php?title=Left_ventricular_hypertrophy
http://en.wikipedia.org/w/index.php?title=Risk_factor
http://en.wikipedia.org/w/index.php?title=Hypernatremia
http://en.wikipedia.org/w/index.php?title=Renal_disease
http://en.wikipedia.org/w/index.php?title=Edema
http://en.wikipedia.org/w/index.php?title=Stomach_cancer
http://en.wikipedia.org/w/index.php?title=Yanomami
http://en.wikipedia.org/w/index.php?title=Vegetarianism


Salt 996

Pathophysiology
Sodium is one of the primary electrolytes in the body. All four cationic electrolytes (sodium, potassium, magnesium,
and calcium) are available in unrefined salt, as are other vital minerals needed for optimal bodily function.

Recommended intake
Recommended intakes of salt are usually expressed in terms of sodium intake. Salt (as sodium chloride) contains
39.3% of sodium by weight.

Country Description Sodium
intake

mg per day

Salt intake
mg per day

Authority Remarks

United
Kingdom

The Reference Nutrient Intake
(RNI) defined for a typical adult

RNI: 1600 RNI: 4000 Scientific Advisory
Committee on Nutrition
(SACN) (2003)[63]

However, average adult intake is two and
a half times the RNI. SACN states, "The
target salt intakes set for adults and
children do not represent ideal or
optimum consumption levels, but
achievable population goals." The Food
Safety Authority of Ireland endorses the
UK targets.[50]

Canada An Adequate Intake (AI) and
Upper Limit (UL) recommended
for persons aged 9 years or more.

AI:
1200–1500
UL:
2200–2300

AI:
3000–3750
UL:
5500–5750

Health Canada
(2005)[64]

Australia
and New
Zealand

An Adequate Intake (AI) and an
Upper Level of intake (UL)
defined for adults

AI: 460–920
UL: 2300

AI:
1150–2300
UL: 5750

NHMRC (2006)[65] Not able to define a recommended dietary
intake (RDI)

United
States

An Upper Limit (UL) defined for
adults. A different upper limit
defined for the special group
comprising people over 51 years
of age, African Americans and
people with hypertension,
diabetes, or chronic kidney disease
(regardless of age).

UL: 2300
UL for
special
group: 1500

UL: 5750
UL for
special
group: 3750

Department of
Agriculture and
Department of Health
and Human Services
(2010)[7][66][67]

The Food and Drug Administration itself
does not make a recommendation, but
refers readers to the dietary guidelines
given by this authority.[68]

A 2009 meta-analysis found that the sodium consumption of 19,151 individuals from 33 countries fit into the narrow
range of 2,700 to 4,900 mg/day. The small range across many cultures, together with animal studies, suggest that
sodium intake is tightly controlled by feedback loops in the body, making recommendations to reduce sodium
consumption below 2,700 mg/day potentially futile.[69]

Labeling
UK: The Food Standards Agency defines the level of salt in foods as follows: "High is more than 1.5 g salt per 100 g
(or 0.6 g sodium). Low is 0.3 g salt or less per 100 g (or 0.1 g sodium). If the amount of salt per 100 g is in between
these figures, then that is a medium level of salt." In the UK, foods produced by some supermarkets and
manufacturers have ‘traffic light’ colors on the front of the pack: Red (High), Amber (Medium), or Green (Low).[70]

USA: The FDA Food Labeling Guide stipulates whether a food can be labeled as "free." "low," or "reduced/less" in
respect of sodium. When other health claims are made about a food (e.g., low in fat, calories, etc.), a disclosure
statement is required if the food exceeds 480 mg of sodium per 'serving.'[71]
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Campaigns
In 2004, Britain's Food Standards Agency started a public health campaign called "Salt – Watch it", which
recommends no more than 6g of salt per day; it features a character called Sid the Slug and was criticised by the Salt
Manufacturers Association (SMA).[72] The Advertising Standards Authority did not uphold the SMA complaint in its
adjudication.[73] In March 2007, the FSA launched the third phase of their campaign with the slogan "Salt. Is your
food full of it?" fronted by comedienne Jenny Eclair.[74]

The University of Tasmania's Menzies Research Institute maintains a website[75] to educate people about the
problems of a salt-laden diet.
Consensus Action on Salt and Health (CASH)[76] established in 1996, actively campaigns to raise awareness of the
harmful health effects of salt. The 2008 focus includes raising awareness of high levels of salt hidden in sweet foods
and marketed towards children.[77]

In January 2010, New York City launched the National Salt Reduction Initiative, modeled after an initiative in the
United Kingdom. The campaign calls on food makers to voluntarily reduce the amount of sodium in their foods,
from 20% in peanut butter to a 40% reduction in canned vegetables, with an overall goal of reducing sodium in
packaged and restaurant foods by 25% by 2015.[78]

A number of major food producers have pledged to reduce the sodium content of their food. Pepsi is developing a
“designer salt” that’s slightly more powdery than the salt it regularly uses. The company hopes this new form of salt
will cut sodium levels by 25% in its Lay’s potato chips.[79] Nestlé's prepared foods company, which produces frozen
meals, announced that it will reduce sodium in its foods by 10% by 2015.[80] General Mills announced that it will
reduce the sodium content of 40% of its foods by about 20% by 2015.[81]

Taxation of sodium has been proposed as a method of decreasing sodium intake and thereby improving health in
countries like the United States where typical salt consumption is high.[82][83]

The Salt Institute, a salt industry body, is active in promoting the use of salt,[84] and questioning or opposing
restrictions on salt intake.[85]

Lowering salt in diet
A low sodium diet reduces intake of sodium by selection of food and potentially by use of salt substitutes. Sea salt
has the same sodium content as table salt.[86]

Production

Global salt output in 2005

Salt is produced by evaporation of seawater or brine from other
sources, such as brine wells and salt lakes, and by mining rock salt,
called halite.

In 2002, total world production (of sodium chloride in general, not just
table salt) was estimated at 210 million tonnes, the top five producers
being the United States (40.3 million tonnes), China (32.9), Germany
(17.7), India (14.5), and Canada (12.3).[87]
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Non-dietary uses and occurrences
Apart from its use in table salt in the diet, sodium chloride is a major industrial chemical. It occurs widely, being the
main saline component of the oceans, and plays a role in formation of clouds.

Usage in religion

The Dead Sea is said to be the site of Sodom and
Gomorrah. The salt concentration in it is so high

that it allows the body to float easily with no
effort at all

In the Hebrew Bible, thirty-five verses mention salt,[88] one of which
being the story of Lot's wife, who, according to the legend, was turned
into a pillar of salt when she looked back at the cities of Sodom and
Gomorrah (Genesis 19:26) as they were destroyed. When King
Abimelech destroyed the city of Shechem, he is said to have "sown salt
on it," probably as a curse on anyone who would re-inhabit it. (Judges
9:45) The Book of Job contains the first mention of salt as a
condiment. "Can that which is unsavory be eaten without salt? or is
there any taste in the white of an egg?" (Job 6:6)

In the Christian New Testament, six verses mention salt. In the Sermon
on the Mount, Jesus referred to his followers as the "salt of the earth".
The apostle Paul also encouraged Christians to "let your conversation
be always full of grace, seasoned with salt" (Colossians 4:6).

In one of the Hadith recorded in Sunan Ibn Majah, Prophet Muhammad is reported to have said that: "Salt is the
master of your food. God sent down four blessings from the sky – fire, water, iron and salt"

Salt is mandatory in the rite of the Tridentine Mass.[89] Salt is used in the third item (which includes an Exorcism) of
the Celtic Consecration (cf. Gallican Rite) that is employed in the consecration of a church. Salt may be added to the
water "where it is customary" in the Roman Catholic rite of Holy water.
Salt is considered to be a very auspicious substance in Hinduism, and is used in particular religious ceremonies like
housewarmings and weddings. In Jainism, devotees offer raw rice and a pinch of salt before a deity to signify their
devotion.
In Judaism, it is recommended to have either a salty bread or to add salt to the bread if this bread is unsalted when
doing Kiddush for Shabbat. It is customary to spread some salt over the bread or to dip the bread in a little salt when
passing the bread around the table after the Kiddush.[90] To preserve the covenant between their people and God,
Jews dip the Sabbath bread in salt.[91]

In Wicca, salt is symbolic of the element Earth. It is also believed to cleanse an area of harmful or negative energies.
A dish of salt and a dish of water are almost always present on an altar. The salt is mixed with the water to
consecrate it, in effect producing holy water. This mixture is used in a wide variety of rituals and ceremonies.
In the native Japanese religion Shinto, salt is used for ritual purification of locations and people (harae, specifically
shubatsu), such as in sumo wrestling, and small piles of salt called morijio (盛 り 塩, pile of salt) or shiobana (塩
花, salt flowers) are placed in dishes by the entrance of establishments for the two-fold purposes of warding off evil
and attracting patrons.[92]

In Aztec mythology, Huixtocihuatl was a fertility goddess who presided over salt and salt water.
The ancient Egyptians, Greeks and Romans invoked their gods with offerings of salt and water. Some think this to be
the origin of Holy Water in the Christian faith.[91]
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Flowers

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Lamiales
Family: Lamiaceae
Genus: Salvia

Species: S. officinalis

Binomial name

Salvia officinalis
L.

Salvia officinalis (garden sage, common sage) is a perennial, evergreen subshrub, with woody stems, grayish
leaves, and blue to purplish flowers. It is a member of the family Lamiaceae and is native to the Mediterranean
region, though it has naturalized in many places throughout the world. It has a long history of medicinal and culinary
use, and in modern times as an ornamental garden plant. The common name "sage" is also used for a number of
related and unrelated species.

Taxonomy
Salvia officinalis was described by Carl Linnaeus in 1753. It has been grown for centuries in the Old World for its
food and healing properties, and was often described in old herbals for the many miraculous properties attributed to
it.[1] The specific epithet, officinalis, refers to the plant's medicinal use—the officina was the traditional storeroom of
a monastery where herbs and medicines were stored.[2] S. officinalis has been classified under many other scientific
names over the years, including six different names since 1940 alone.[3]
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Description

Sage leaves

Cultivars are quite variable in size, leaf and flower color, and foliage
pattern, with many variegated leaf types. The Old World type grows to
approximately 2 ft (unknown operator: u'strong' m) tall and wide,
with lavender flowers most common, though they can also be white,
pink, or purple. The plant flowers in late spring or summer. The leaves
are oblong, ranging in size up to 2.5 in (unknown operator:
u'strong' cm) long by 1 in (unknown operator: u'strong' cm) wide.
Leaves are grey-green, rugose on the upper side, and nearly white
underneath due to the many short soft hairs. Modern cultivars include
leaves with purple, rose, cream, and yellow in many variegated
combinations.[1]

History

Painting from Koehler's Medicinal Plants (1887)

Salvia officinalis has been used since ancient times for warding off
evil, snakebites, increasing women's fertility, and more. The Romans
likely introduced it to Europe from Egypt as a medicinal herb.[4]

Theophrastus wrote about two different sages, a wild undershrub he
called sphakos, and a similar cultivated plant he called elelisphakos.
Pliny the Elder said the latter plant was called salvia by the Romans,
and used as a diuretic, a local anesthetic for the skin, a styptic, and for
other uses. Charlemagne recommended the plant for cultivation in the
early Middle Ages, and during the Carolingian Empire, it was
cultivated in monastery gardens.[4] Walafrid Strabo described it in his
poem Hortulus as having a sweet scent and being useful for many
human ailments—he went back to the Greek root for the name and
called it lelifagus.[5]

The plant had a high reputation throughout the Middle Ages, with
many sayings referring to its healing properties and value.[6] It was
sometimes called S. salvatrix (sage the savior), and was one of the

ingredients of Four Thieves Vinegar, a blend of herbs which was supposed to ward off the plague. Dioscorides,
Pliny, and Galen all recommended sage as a diuretic, hemostatic, emmenagogue, and tonic.[5]
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Uses

The top side of a sage leaf - trichomes are visible.

The underside of a sage leaf - more trichomes are
visible on this side.

Common sage is grown in parts of Europe for distillation of an
essential oil, though other species, such as Salvia fruticosa may also be
harvested and distilled with it.

As a kitchen herb, sage has a slight peppery flavor. In British cooking,
it is used for flavoring fatty meats, Sage Derby cheese, poultry or pork
stuffing, Lincolnshire sausage, and in sauces. Sage is also used in
Italian cooking, in the Balkans, and the Middle East. It is one of the
major herbs used in the traditional turkey stuffing for the Thanksgiving
Day dinner in the United States. Despite the common use of traditional
and available herbs in French cuisine, sage never found favour there.

Salvia and "sage" are derived from the Latin salvere (to save), referring
to the healing properties long attributed to the various Salvia species.[5]

It has been recommended at one time or another for virtually every
ailment by various herbals. Modern evidence shows possible uses as an
antisweating agent, antibiotic, antifungal, astringent, antispasmodic,
estrogenic, hypoglycemic, and tonic.[7] In a double blind, randomized
and placebo-controlled trial, sage was found to be effective in the
management of mild to moderate Alzheimer's disease.[8]

The strongest active constituents of sage are within its essential oil,
which contains cineole, borneol, and thujone. Sage leaf contains tannic
acid, oleic acid, ursonic acid, ursolic acid, cornsole, cornsolic acid,
fumaric acid, chlorogenic acid, caffeic acid, niacin, nicotinamide,
flavones, flavonoid glycosides, and estrogenic substances.[7]

Investigations have taken place into using sage as a treatment for Alzheimer's disease patients.[8][9][10][11] Sage leaf
extract may be effective and safe in the treatment of hyperlipidemia.[12]

Common names
Salvia officinalis has numerous common names. Some of the best known include sage, common sage, garden sage,
golden sage, kitchen sage, true sage, culinary sage, Dalmatian sage, and broadleaf sage. Cultivated forms include
purple sage and red sage. In Turkey, salvia officinalis is widely known as adaçayı, meaning "island sage". in the
levant its called maramia.

Cultivars
There are a number of cultivars, with the majority grown as ornamentals rather than for their herbal properties. All
are valuable as small ornamental flowering shrubs, and for their use as a low ground cover, especially in sunny dry
environments. They are easily propagated from summer cuttings, and some cultivars are produced from seeds.
Named cultivars include:
•• 'Alba', a white-flowered cultivar
•• 'Aurea', golden sage
•• 'Berggarten', a cultivar with large leaves, which rarely blooms, extending the useful life of the leaves
•• 'Extrakta', has leaves with higher oil concentrations
•• 'Icterina', a cultivar with yellow-green variegated leaves
•• 'Lavandulaefolia', a small leaved cultivar
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•• 'Purpurascens' ('Purpurea'), a purple-leafed cultivar
•• 'Tricolor', a cultivar with white, yellow and green variegated leaves
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Sambucus

Sambucus

European Black Elder (Sambucus nigra)

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Dipsacales
Family: Adoxaceae
Genus: Sambucus

L.[1]

Species

See text

Sambucus (elder or elderberry) is a genus of between 5 and 30 species of shrubs or small trees in the moschatel
family, Adoxaceae. It was formerly placed in the honeysuckle family, Caprifoliaceae, but was reclassified due to
genetic evidence. Two of its species are herbaceous.
The genus is native in temperate-to-subtropical regions of both the Northern Hemisphere and the Southern
Hemisphere. It is more widespread in the Northern Hemisphere; its Southern Hemisphere occurrence is restricted to
parts of Australasia and South America.
The leaves are pinnate with 5–9 leaflets (rarely 3 or 11). Each leaf is 5–30 cm (unknown operator:
u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown operator: u'strong') long, and
the leaflets have serrated margins. They bear large clusters of small white or cream-colored flowers in late spring;
these are followed by clusters of small black, blue-black, or red berries (rarely yellow or white).
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Species groups

Sambucus canadensis showing the complex
branching of the inflorescence

Elderberry cultivation in Austria

• The black-berried elder complex is variously treated as a single
species Sambucus nigra found in the warmer parts of Europe and
North America with several regional varieties or subspecies, or else
as a group of several similar species. The flowers are in flat
corymbs, and the berries are black to glaucous blue; they are larger
shrubs, reaching 3–8 m (unknown operator: u'strong'unknown
operator: u'strong'unknown operator: u'strong' unknown
operator: u'strong') tall, occasionally small trees up to 15 m
(unknown operator: u'strong' ft) tall and with a stem diameter of
up to 30–60 cm (unknown operator: u'strong'unknown
operator: u'strong'unknown operator: u'strong' unknown
operator: u'strong').

• Sambucus australis (Southern Elder; temperate eastern South
America)

• Sambucus canadensis (syn. S. nigra ssp canadensis; American
Elder; eastern North America; with blue-black berries)

• Sambucus cerulea (syn. S. caerulea, S. glauca; Blue
Elderberry; western North America; dark blue-black berries
with glaucous bloom on surface, giving them a sky-blue
appearance)

• Sambucus javanica (Chinese Elder; southeastern Asia)
• Sambucus nigra (Elder or Black Elder; Europe and western

Asia; with black berries) This is the species most often used medicinally.
• Sambucus lanceolata (Madeira Elder; Madeira Island; with black berries)
• Sambucus mexicana (Mexican Elder; Sonoran Desert; with black berries)
• Sambucus palmensis (Canary Islands Elder; Canary Islands; with black berries)
• Sambucus peruviana (Peruvian Elder; northwest South America; with black berries)
• Sambucus simpsonii (Florida Elder; southeastern United States; with blue-black berries)
• Sambucus velutina (Velvet Elder; southwestern North America; with blue-black berries)

• The Blackberry Elder Sambucus melanocarpa of western North America is intermediate between the preceding
and next groups. The flowers are in rounded panicles, but the berries are black; it is a small shrub, rarely
exceeding 3–4 m (unknown operator: u'strong'unknown operator: u'strong'unknown operator: u'strong'
unknown operator: u'strong') tall. Some botanists include it in the red-berried elder group.

• The red-berried elder complex is variously treated as a single species Sambucus racemosa found throughout the
colder parts of the Northern Hemisphere with several regional varieties or subspecies, or else as a group of several
similar species. The flowers are in rounded panicles, and the berries are bright red; they are smaller shrubs, rarely
exceeding 3–4 m (unknown operator: u'strong'unknown operator: u'strong'unknown operator: u'strong'
unknown operator: u'strong') tall.
• Sambucus callicarpa (Pacific Coast Red Elderberry; west coast of North America)
• Sambucus chinensis (Chinese Red Elder; eastern Asia, in mountains)
• Sambucus latipinna (Korean Red Elder; Korea, southeast Siberia)
• Sambucus microbotrys (Mountain Red Elder; southwest North America, in mountains)
• Sambucus pubens (American Red Elder; northern North America)
• Sambucus racemosa (European Red Elder or Red-berried Elder; northern Europe, northwest Asia)
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• Sambucus sieboldiana (Japanese Red Elder; Japan and Korea)
• Sambucus tigranii (Caucasus Red Elder; southwest Asia, in mountains)
• Sambucus williamsii (North China Red Elder; northeast Asia)

• The Australian elder group comprises two species from Australasia. The flowers are in rounded panicles, and the
berries white or yellow; they are shrubs growing to 3 m (unknown operator: u'strong' ft) high.
• Sambucus australasica (Yellow Elder; New Guinea, eastern Australia)
• Sambucus gaudichaudiana (Australian Elder or White Elder; shady areas of south eastern Australia)

• The dwarf elders are, by contrast to the other species, herbaceous plants, producing new stems each year from a
perennial root system; they grow to 1.5–2 m (unknown operator: u'strong'unknown operator:
u'strong'unknown operator: u'strong' unknown operator: u'strong') tall, each stem terminating in a large flat
umbel which matures into a dense cluster of glossy berries.
• Sambucus adnata (Asian Dwarf Elder; Himalaya and eastern Asia; berries red)
• Sambucus ebulus (European Dwarf Elder; central and southern Europe, northwest Africa and southwest

Asia; berries black)
Other species:
• Sambucus melanocarpa Gray (western elder)[2]

• Sambucus neomexicana Wooton (New Mexico elder)[2]

• Sambucus mexicana Presl. (Mexican elderberry; western Texas to southern California and adjacent Mexico
(tapiro in Spanish))[2]

• Sambucus velutina Dur. & Hilg. (velvet elder; mountains of western Arizona)[2]

• Sambucus coerula Raf.(western elder; British Columbia to Arizona and California)[2]

Uses

Food

Ripe elderberries

The flowers of Sambucus nigra are used to produce elderflower
cordial. The French, Austrians and Central Europeans produce
elderflower syrup, commonly made from an extract of elderflower
blossoms, which is added to pancake (Palatschinken) mixes instead of
blueberries. People throughout much of Central, Eastern, and
Southeastern Europe use a similar method to make a syrup which is
diluted with water and used as a drink. Based on this syrup, Fanta
markets a soft drink variety called "Shokata"[3] which is sold in 15
countries worldwide. In the United States, this French elderflower
syrup is used to make elderflower marshmallows. St-Germain, a
French liqueur, is made from elderflowers. Hallands Fläder, a Swedish
akvavit, is flavoured with elderflowers.

The Italian liqueur Sambuca is flavoured with oil obtained from the elderflower.
Wines, cordials and marmalade have been produced from the berries or flowers. Fruit pies and relishes are produced
with berries. In Italy (especially in Piedmont) and Germany, the umbels of the elderberry are batter coated, fried and
then served as a dessert or a sweet lunch with a sugar and cinnamon topping.
Hollowed elderberry twigs have traditionally been used as spiles to tap maple trees for syrup.[4]
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Cultivation
Ornamental varieties of Sambucus are grown in gardens for their showy flowers, fruits and lacy foliage.
Native species of elderberry are often planted by people wishing to support native butterfly and bird species.

Medicine
Black elderberry has been used medicinally for hundreds of years.[5][6] Flavanoids from Sambucus nigra appear to
inhibit the infectiousness of H1N1 flu virions in vitro.[7] A 1995 study found: "A complete cure was achieved within
2 to 3 days in nearly 90% of the SAM-treated group and within at least 6 days in the placebo group (p < 0.001). No
satisfactory medication to cure influenza type A and B is available. Considering the efficacy of the extract in vitro on
all strains of influenza virus tested, the clinical results, its low cost, and absence of side-effects, this preparation
could offer a possibility for safe treatment for influenza A and B."[8] A small study published in 2004 showed that
93% of flu patients given elderberry extract were completely symptom-free within two days; those taking a placebo
recovered in about six days.[9][10] A 2009 study found that the H1N1 inhibition activities of the elderberry flavonoids
compare favorably to the known anti-influenza activities of Oseltamivir (Tamiflu) and Amantadine.[11] A 2004 study
found that symptoms of influenza A and B virus infections were relieved on average 4 days earlier and use of rescue
medication was significantly less in those receiving elderberry extract compared with placebo. The study stated,
"Elderberry extract seems to offer an efficient, safe and cost-effective treatment for influenza. These findings need to
be confirmed in a larger study".[12] Elderberries were well known to Native American medicine people, who
described the fruit as "strengthening the inner warrior".
A 2001 study entitled "The effect of Sambucol, a black elderberry-based, natural product, on the production of
human cytokines: I. Inflammatory cytokines" concluded: "We conclude from this study that, in addition to its
antiviral properties, Sambucol Elderberry Extract and its formulations activate the healthy immune system by
increasing inflammatory cytokine production. Sambucol might therefore be beneficial to the immune system
activation and in the inflammatory process in healthy individuals or in patients with various diseases. Sambucol
could also have an immunoprotective or immunostimulatory effect when administered to cancer or AIDS patients, in
conjunction with chemotherapeutic or other treatments. In view of the increasing popularity of botanical
supplements, such studies and investigations in vitro, in vivo and in clinical trials need to be developed."[10]

A Modern Herbal by Mrs. M. Grieve suggests several elderberry syrup recipes:[6]

To make Elderberry Rob [syrup], 5 lb. of fresh ripe, crushed berries are simmered with 1 lb. of loaf sugar and
the juice evaporated to the thickness of honey. It is cordial, aperient and diuretic. One or two tablespoonsful
mixed with a tumblerful of hot water, taken at night, promotes perspiration and is demulcent to the chest. The
Rob when made can be bottled and stored for the winter. Herbalists sell it ready for use.
'Syrup of Elderberries' is made as follows: Pick the berries when throughly ripe from the stalks and stew with a
little water in a jar in the oven or pan. After straining, allow 1/2 oz. of whole ginger and 18 cloves to each
gallon. Boil the ingredients an hour, strain again and bottle. The syrup is an excellent cure for a cold. To about
a wineglassful of Elderberry syrup, add hot water, and if liked, sugar.
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Music
Branches from the Elder are also used to make the Fujara, Koncovka and other uniquely Slovakian flutes. [13]

Toxicity
The leaves, twigs, branches, seeds and roots contain a cyanide-inducing glycoside (a glycoside which gives rise to
cyanide as the metabolism processes it). Ingesting any of these parts in sufficient quantity can cause a toxic build up
of cyanide in the body.
Due to the possibility of cyanide poisoning, children should be discouraged from making whistles, slingshots or
other toys from elderberry wood. In addition, "herbal teas" made with elderberry leaves (which contain cyanogenic
glycosides) should be treated with high caution. However, ripe berries (pulp and skin) are safe to eat.[14]

Ecology
The berries are a very valuable food resource for many birds. In Northern California elderberries are a favorite food
for migrating Band-Tailed Pigeons. Flocks can strip an entire bush in less than an hour. Elders are used as food
plants by the larvae of some Lepidoptera species including Brown-tail, Buff Ermine, Dot Moth, Emperor Moth, the
Engrailed, Swallow-tailed Moth and the V-pug. The crushed foliage and immature fruit have a strong fetid smell.
Valley elderberry longhorn beetle in California are very often found around red or blue elderberry bushes. Females
lay their eggs on the bark. Larvae hatch and burrow into the stems.
Dead elder wood is the preferred habitat of the mushroom Auricularia auricula-judae, also known as "Judas' ear
fungus".[15]

The pith of elder has been used by watchmakers for cleaning tools before intricate work.[16]

Folklore
Folklore is extensive and can be wildly conflicting depending on region.
•• In some areas, the "elder tree" was supposed to ward off evil influence and give protection from witches, while

other beliefs say that witches often congregate under the plant, especially when it is full of fruit.
• In some regions, superstition, religious belief, or tradition prohibits the cutting of certain trees for bonfires, most

notably in witchcraft customs the elderberry tree; "Elder be ye Lady's tree, burn it not or cursed ye'll be" – A
rhyme from the Wiccan rede.

• If an elder tree was cut down, a spirit known as the Elder Mother would be released and take her revenge. The
tree could only safely be cut while chanting a rhyme to the Elder Mother.[17]

In popular culture
• The most powerful wand in the Wizarding World of Harry Potter is a wand made of sambucus known as the

"Elder Wand".[18]

• In Monty Python and the Holy Grail, the keeper of the French castle taunts King Arthur and the Knights of the
Round Table by telling them that "[their] Father smelt of elderberries."

Elton John released a song in 1973 called Elderberry Wine. (Lyrics: Bernie Taupin; music Elton John)
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Seaweed

Ascophyllum nodosum exposed to the sun in
Nova Scotia, Canada

Dead Man's Fingers (Codium fragile) off the
Massachusetts coast in the United States

The top of a kelp forest in Otago, New Zealand

Seaweed is a loose colloquial term encompassing macroscopic,
multicellular, benthic marine algae.[1] The term includes some
members of the red, brown and green algae. Seaweeds can also be
classified by use (as food, medicine, fertilizer, industrial, etc.).

Taxonomy

A seaweed may belong to one of several groups of multicellular algae:
the red algae, green algae, and brown algae. As these three groups are
not thought to have a common multicellular ancestor, the seaweeds are
a polyphyletic group. In addition, some tuft-forming bluegreen algae
(Cyanobacteria) are sometimes considered as seaweeds — "seaweed"
is a colloquial term and lacks a formal definition.

Structure

Seaweeds' appearance somewhat resembles non-arboreal terrestrial
plants.

• thallus: the algal body
• lamina: a flattened structure that is somewhat leaf-like

• sorus: spore cluster
• on Fucus, air bladders: float-assist organ (on blade)
• on kelp, floats: float-assist organ (between lamina and stipe)

• stipe: a stem-like structure, may be absent
• holdfast: specialized basal structure providing attachment to a

surface, often a rock or another alga.
• haptera: finger-like extensions of holdfast anchoring to benthic

substrate

The stipe and blade are collectively known as the frond.

Ecology

Two specific environmental requirements dominate seaweed ecology.
These are the presence of seawater (or at least brackish water) and the
presence of light sufficient to drive photosynthesis. Another common
requirement is a firm attachment point. As a result, seaweeds most
commonly inhabit the littoral zone and within that zone more
frequently on rocky shores than on sand or shingle. Seaweeds occupy a
wide range of ecological niches. The highest elevation is only wetted
by the tops of sea spray, the lowest is several meters deep. In some
areas, littoral seaweeds can extend several miles out to sea. The
limiting factor in such cases is sunlight availability. The deepest living
seaweeds are some species of red algae.
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A number of species such as Sargassum have adapted to a fully planktonic niche and are free-floating, depending on
gas-filled sacs to maintain an acceptable depth.
Others have adapted to live in tidal rock pools. In this habitat seaweeds must withstand rapidly changing temperature
and salinity and even occasional drying.[2]

Uses

Onigiri and Wakame miso-soup, Japan

Small plots being used to farm seaweed in
Indonesia, with each rectangle belonging to a

different family

Seaweed has a variety of purposes, for which it is farmed[3] or foraged
from the wild.[4]

At the beginning of 2011, Indonesia produced 3 millions tonnes of
seaweed and surpassed Philippines as the world's largest seaweed
producer. By 2012 the production will hit 10 million tonnes.[5]

Food

Seaweeds are consumed by coastal people, particularly in East Asia,
e.g., Japan, China, Korea, Taiwan, Thailand, Cambodia, and Vietnam,
but also in South Africa,Indonesia, Belize, Peru, Chile the Canadian
Maritimes, Scandinavia, South West England,[6] Ireland, Wales,
California, Philippines, and Scotland.

In Asia, Nori (海 苔, Japan), Zicai (紫 菜, China), and Gim (김,
Korea) are sheets of dried Porphyra used in soups or to wrap sushi.
Chondrus crispus (commonly known as Irish Moss or carrageenan
moss) is another red alga used in producing various food additives,
along with Kappaphycus and various gigartinoid seaweeds. Porphyra
is a red alga used in Wales to make laver. Laverbread, made from oats
and the laver, is a popular dish there. Affectionately called "Dulce" in
northern Belize, seaweeds are mixed with milk, nutmeg, cinnamon,
and vanilla to make a common beverage.

Seaweeds are also harvested or cultivated for the extraction of alginate,
agar and carrageenan, gelatinous substances collectively known as
hydrocolloids or phycocolloids. Hydrocolloids have attained
commercial significance as food additives.[7] The food industry
exploits their gelling, water-retention, emulsifying and other physical
properties. Agar is used in foods such as confectionery, meat and
poultry products, desserts and beverages and moulded foods. Carrageenan is used in salad dressings and sauces,
dietetic foods, and as a preservative in meat and fish products, dairy items and baked goods.
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Medicine

Seaweed-covered rocks in the United Kingdom

Seaweed on rocks in Long Island

Alginates are used in wound dressings, and production of dental
moulds. In microbiology research, agar is extensively used as culture
medium. Carrageenans, alginates and agaroses (the latter are prepared
from agar by purification), together with other lesser-known
macroalgal polysaccharides, also have several important biological
activities or applications in biomedicine.

Seaweed is a source of iodine,[8] necessary for thyroid function and to
prevent goitre.

Seaweeds may have curative properties for tuberculosis, arthritis, colds
and influenza, worm infestations and even tumors.[9]

Seaweed extract is used in some diet pills.[10][11][12] Other seaweed
pills exploit the same effect as gastric banding, expanding in the
stomach to make the body feel more full.[13][14]

Other uses

Other seaweeds may be used as fertilizer. Seaweed is currently under
consideration as a potential source of bioethanol.[15][16] Seaweed is an
ingredient in toothpaste, cosmetics and paints.[3]

Alginates enjoy many of the same uses as carrageenan, and are used in
industrial products such as paper coatings, adhesives, dyes, gels,
explosives and in processes such as paper sizing, textile printing, hydro-mulching and drilling.

Health risks
The high iodine content of seaweed can produce iodine toxicity if large amounts of seaweed are consumed.
Rotting seaweed is a potent source of hydrogen sulfide, a highly toxic gas, and has been implicated in some incidents
of apparent hydrogen-sulfide poisoning.[17] It can cause vomiting and diarrhea.
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• Seaweed Malaysia Site (http:/ / www. seaweedmalaysia. com/ ), information on seaweed nutrition, facts and

information for human health.
• Shannon Applied Biotechnology Centre (http:/ / www. shannonabc. ie) commercially focussed research on

innovative uses for seaweeed and its extracts.
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http://en.wikipedia.org/w/index.php?title=Agence_France-Presse
http://www.seaweed.ie/
http://www.algaebase.org/
http://www.seaweedafrica.org/
http://www.seaweedmalaysia.com/
http://www.shannonabc.ie
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Sencha

Sencha

Type: Green

Other names: Steeped Tea

Origin: Japan

Quick description: Very popular in Japan.

Temperature: 80°C / 176°F [1]

Time: 1 min

Quantity: 1.5 tablespoons (7-8 grams) per litre

Sencha (煎 茶) is a Japanese green tea, specifically one made without grinding the tea leaves. The word "sencha"
means "decocted tea," referring to the method that the tea beverage is made from the dried tea leaves. This is as
opposed, for example, to matcha (抹 茶), powdered Japanese green tea, in which case the green tea powder is mixed
with hot water and therefore the leaf itself is included in the beverage.

Brief
Among the types of Japanese green tea prepared by decoction, "sencha" is distinguished from such specific types as
gyokuro and bancha. It is the most popular tea in Japan, and represents about 80 percent of the tea produced in
Japan. The flavor depends upon the season and place where it is produced, but it is considered that the most delicious
sencha is that from the first flush of the year, the shincha "new tea." The shincha season, depending upon the region
of the plantation, is from early April to late May (around the 88th day after the spring equinox). It is considered that
the ideal color of the sencha beverage is a greenish golden color. Depending upon the temperature of the water in
which it is decocted, the flavor will be different, and this also is the appeal of sencha. With relatively not too hot
water, it is relatively mellow; with hot water, it is more astringent.[2] Unground tea was brought from China after
matcha (抹 茶, powdered green tea). Some varieties expand when steeped to resemble leaf vegetable greens in
smell, appearance, and taste.

The process by which sencha and other Japanese ryokucha (緑 茶, green tea) is created differs from Chinese green
teas, which are initially pan-fired (and could probably, therefore, more accurately be called "roasted" teas). Japanese
green tea is first steamed for between 15–20 seconds to prevent oxidization of the leaves. Then, the leaves are rolled,
shaped, and dried. This step creates the customary thin cylindrical shape of the tea. Finally, the leaves are sorted and
divided into differing quality groups.[3]

The initial steaming step imparts a difference in the flavour between Chinese and Japanese green tea, with Japanese
green tea having a more vegetal, almost grassy flavour (some taste seaweed-like). Infusions from sencha and other

http://en.wikipedia.org/w/index.php?title=File:Sencha_img_0597.jpg
http://en.wikipedia.org/w/index.php?title=Japan
http://en.wikipedia.org/w/index.php?title=Japan
http://en.wikipedia.org/w/index.php?title=Matcha
http://en.wikipedia.org/w/index.php?title=Gyokuro
http://en.wikipedia.org/w/index.php?title=Shincha
http://en.wikipedia.org/w/index.php?title=Spring_equinox
http://en.wikipedia.org/w/index.php?title=Matcha
http://en.wikipedia.org/w/index.php?title=Greens
http://en.wikipedia.org/w/index.php?title=China
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green teas that are steamed (like most common Japanese green teas) are also greener in colour and slightly more
bitter than Chinese-style green teas.
Sencha in Japan is drunk hot in the cooler months and usually chilled in the summer months.

Regular sencha Very high quality sencha Regular sencha Very long steamed sencha

Sencha with gold

Sencha Tea Ceremony
Senchadō (The Formal Art of Sencha Appreciation): Like the formal art surrounding matcha, there is a formal art
surrounding sencha. That surrounding matcha is commonly known as the Japanese tea ceremony in English, and is
called "sadō" (茶 道, the Way of Tea) in Japanese, while that surrounding sencha, although by rights it could also be
referred to as a Japanese tea ceremony or Way of Tea, is distinguished as Senchadō (煎 茶 道). Generally it
involves the high-grade gyokuro class of sencha.

References
[1] How to Prepare Sencha (http:/ / www. ippodo-tea. co. jp/ en/ tea/ sencha_01. html#top) by Ippodo Tea
[2] Japanese website on "What is Sencha?" (http:/ / www. manabiya. co. jp/ html/ chikumeido/ 319. html)
[3] Illustrated explanation of standard production process for sencha (http:/ / www. ippodo-tea. co. jp/ en/ tea/ sencha_03. html)
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Sesame

Sesame

Sesame plants

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Lamiales
Family: Pedaliaceae
Genus: Sesamum

Species: S. indicum

Binomial name

Sesamum indicum
L.

Sesame (   /ˈsɛsəmiː/; Sesamum indicum) is a flowering plant in the genus Sesamum. Numerous wild relatives
occur in Africa and a smaller number in India. It is widely naturalized in tropical regions around the world and is
cultivated for its edible seeds, which grow in pods. The flowers of the sesame seed plant are yellow, though they can
vary in colour with some being blue or purple.
It is an annual plant growing to 50 to 100 cm (unknown operator: u'strong' to unknown operator: u'strong' ft)
tall, with opposite leaves 4 to 14 cm (unknown operator: u'strong' to unknown operator: u'strong' in) long with
an entire margin; they are broad lanceolate, to 5 cm (unknown operator: u'strong' in) broad, at the base of the
plant, narrowing to just 1 cm (unknown operator: u'strong' in) broad on the flowering stem. The flowers are white
to purple, tubular, 3 to 5 cm (unknown operator: u'strong' to unknown operator: u'strong' in) long, with a
four-lobed mouth.
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Etymology
The word sesame is from Latin sesamum, borrowed from Greek sésamon "seed or fruit of the sesame plant",
borrowed from Semitic (cf. Hebrew sumsum, Arabic simsim, Aramaic shūmshĕmā), from Late Babylonian
*shawash-shammu, itself from Assyrian shamash-shammū, from shaman shammī "plant oil".

Indian languages

Transliteration Name Language

til تل Urdu

तिल Sanskrit

Hindi

তিল Oriya

raashi ରାଶି

Nuvvulu నువ్వులు Telugu

ellu எள் Tamil

എള്ള് Malayalam

ಎಳ್ಳು Kannada

From all the 3 roots above, words with the generalized meaning “oil, liquid fat” are derived, e.g., Sanskrit taila [तैल].
Similar semantic shifts from the name of an oil crop to a general word “fat, oil” are also known for other languages,
e.g., “olive” has given rise to English “oil”.
In some languages of the Middle East, sesame is named differently and evolved from Middle Persian kunjid. This
has also been borrowed into other languages — e.g., Russian kunzhut [кунжут] and Yiddish kunzhut [קונזשוט].
Portuguese (Brazil only) gergelim and Spanish ajonjolí (sesame seeds) and Hindi gingli [गिंगली] derive from an Arabic
noun jaljala [جلجلة] “sound, echo”, referring to the rattling sound of ripe seeds within the capsule.[1]

In southern US and the Caribbean, where a form of the sesame seed was introduced by African slaves, it is known
mostly by an African name, benne.

Origins
Most of the wild species of the genus Sesamum are native to Africa south of the Saharan.

Religion
According to Assyrian legend, when the gods met to create the world, they drank wine made from sesame seeds.
In Hindu legends and beliefs, tales are told in which sesame seeds represent a symbol of immortality and the God
Maha Vishnu's consort Maha Sri Devi herself representing the properties of the sesame seed, as such it is considered
as the most auspicious oil next to ghee used in Hindu rituals and prayers.
In Orissa, Raashi ladu (sweet made of sesame) is a must as an offering to Lord Ganesha. Black sesame seeds are
mixed with grains of rice and offered to the manes. White sesame seeds mixed with rice are offered to the gods and
seers of the Veda. Both of these offerings are called tarpanam. Sesame oil is used to pacify the malefic effect of
Lord Shani (Saturn).
In Tamil literature and medicine, it has been mentioned as the "very good healthy" oil as such it is called Nalla + 
Enney (Good Oil), old Tamil medicinal proverbs such as "ilaythavannakku yellum kohluthavanukkum kohlum"; 
meaning "prescribe for underweight/unnourished it boost up and also may apply for the overweight/corpulent as well 
to reduce down, sometimes misinterpreted as "prescribe sesame to underweight and horse gram to overweight" thus
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the word kohlum is mistaken for Horse Gram. Tamil medicine holds that gargling with sesame oil after brushing
one's teeth will reduce gum disease and mouth ulcers while eliminating plaque. Taking a sesame oil bath with a
simple self massage are considered mandatory in Tamil tradition at least once in a week on Wednesday and Saturday
for male and Fridays for female as per quoted by a Siddha Yogic Tamil medicine philosopher Auvaiyaar as quoted
"Sani Neeraadu" means at least take a full shower once a week with oil which will reduce ones body heat on a rest
day which is Saturday for those who live in the hot humid tropical regions. According to Bhavishya-uttara-Purana,
one who distributes sesame in charity (etc.) on day of Shat-Tila-Ekadashi, in the end of life comes back to home,
back to Godhead, to spiritual world, abode of Lord Krishna.
In recent times, sesame seeds have become an ingredient in wiccan practices. Cunningham's Encyclopedia of Wicca
in the Kitchen suggests their use to aid conception, to draw money, or for protection.

Literature
In the story of "Ali Baba and the Forty Thieves", the phrase "Open Sesame" magically opens a sealed cave. The
origin of the phrase is unclear.
Sesame seeds are also used conceptionally in Urdu literature, in the proverbs "til dharnay ki jagah na hona";
meaning a place so crowded that there is no room for a single seed of sesame, and "in tilon mein teil nahee" (ان تلوں

,referring to a person who appears to be useful but shan't be of much use (selfish) when the time comes ;(میں تیل نہیں
literally meaning: there is no oil (left) in this sesame.

Cuisine

Magnified image of white sesame seeds

Sesame is grown primarily for its oil-rich seeds, which come in a
variety of colors, from cream-white to charcoal-black. In general, the
paler varieties of sesame seem to be more valued in the West and
Middle East, while both the pale and black varieties are prized in the
Far East. The small sesame seed is used whole in cooking for its rich
nutty flavour (although such heating damages their health-giving
polyunsaturated fats), and also yields sesame oil. The seeds of the
sesame are a good source of calcium.

Sesame seeds are sometimes added to breads, including bagels and the
tops of hamburger buns. Sesame seeds may be baked into crackers,
often in the form of sticks. Sesame seeds are even sprinkled onto some sushi style foods but this practice is rarely
seen in Asia. Whole seeds are found in many salads and baked snacks as well in Japan. Tan and black sesame seed
varieties are roasted and used for making the flavoring gomashio. In Greece the seeds are used in cakes, and in Togo
they are a main soup ingredient. The seeds are also eaten on bread in Sicily and France (called "ficelle sésame",
sesame thread). In DR Congo and North of Angola, ground sesame or wangila is a delicious dish, especially when
cooked with smoked fish or lobsters. About one-third of Mexico's sesame crop is exported to the United States and
purchased by McDonald's for their sesame seed buns (The Nut Factory 1999).[2] In Manipur (North Eastern State of
India) Black sesame is used in the preparation of a favorite side dish called 'Thoiding' and in 'Singju' (A kind of
salad). Thoiding is prepared with ginger and chili and vegetables are used in the spicy Singu dish. In Assam, black
sesame seeds are used to make Til Pitha and Tilor laru (sesame seed balls) during bihu. In Punjab province of India
and Tamil Nadu state of India, a sweet ball called "Pinni" (پنی) in Urdu and 'Ell urundai' in Tamil,
"Ellunda"(എള്ളുണ്ട) in Malayalam, "Yellunde" (sesame ball, usually in jaggery) in Kannada and tilgul in Marathi
is made of its seeds mixed with sugar. Also in Tamil Nadu, sesame oil used extensively in their cuisine, Milagai

Podi, a ground powder made of sesame and dry chili is used to enhance flavor and consumed along with other 
traditional foods such as idli. Sesame (benne) seed cookies and wafers, both sweet and savory, are still consumed
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today in places like Charleston, South Carolina. The seeds are believed to have been brought into 17th century
colonial America by West African slaves. In Caribbean cuisine, sugar and white sesame seeds are combined into a
bar resembling peanut brittle and sold in stores and street corners.

Sesame output in 2005

Ground and processed, the seeds can
also be used in sweet confections.
Sesame seeds can be made into a paste
called sesame butter, which is used to
prepare tahini (used in various ways,
including hummus bi tahini) and the
Middle Eastern confection halvah. In
South Asia, Middle East, East Asian
cuisines, popular treats are made from
sesame mixed with honey or syrup and
roasted into a sesame candy. In
Japanese cuisine goma-dofu (胡 麻 豆 腐) is made from sesame paste and starch.

East Asian cuisines, like Chinese cuisine use sesame seeds and oil in some dishes, such as dim sum, sesame seed
balls (Chinese: 麻糰; pinyin: mátuǎn or 煎 堆; Cantonese: jin deui), and the Vietnamese bánh rán. Sesame flavour
(through oil and roasted or raw seeds) is also very popular in Korean cuisine, used to marinate meat and vegetables.
Chefs in tempura restaurants blend sesame and cottonseed oil for deep-frying. Sesame oil was a preferred cooking
oil in India until the advent of peanut oil.
Mexican cuisine refers to sesame seeds as Ajonjolí (derived from Arabic). It is mainly used as a sauce additive, such
as mole or adobo. It is often also used to sprinkle over artisan breads and baked in traditional form to coat the smooth
dough, especially on whole wheat flat breads or artisan nutrition bars, such as alegrías. Mexico exports a large
amount of its sesame seed crop to North and South America.
Although sesame leaves are edible as a potherb,[3] recipes for Korean cuisine calling for "sesame leaves" are often a
mistranslation, and really mean perilla.[1]

A simit is a small circular
Turkish bread with sesame

seeds

Thai workers harvesting
sesame

Chicken covered in Mexico's
chocolate spice mole sauce

with sesame seeds

A Vietnamese sesame cookie
snack made from starch, sesame,

sugar and peanut

Dry sesame seeds Sesame seed balls are very
popular treats in East Asia

A hamburger sesame seed bun
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Nutrition and health treatments

Sesame seed kernels, toasted

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  2372 kJ (unknown operator: u'strong' kcal)

Carbohydrates 26.04 g

- Sugars 0.48 g

- Dietary fiber 16.9 g

Fat 48.00 g

Protein 16.96 g

- Tryptophan 0.371 g

- Threonine 0.704 g

- Isoleucine 0.730 g

- Leucine 1.299 g

- Lysine 0.544 g

- Methionine 0.560 g

- Cystine 0.342 g

- Phenylalanine 0.899 g

- Tyrosine 0.710 g

- Valine 0.947 g

- Arginine 2.515 g

- Histidine 0.499 g

- Alanine 0.886 g

- Aspartic acid 1.574 g

- Glutamic acid 3.782 g

- Glycine 1.162 g

- Proline 0.774 g

- Serine 0.925 g

Water 5.00 g

Vitamin C 0.0 mg (0%)

Calcium 131 mg (13%)

Iron 7.78 mg (60%)

Magnesium 346 mg (97%)

Phosphorus 774 mg (111%)

Potassium 406 mg (9%)

Sodium 39 mg (3%)

Zinc 7.16 mg (75%)
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Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Sesame seed kernels, dried

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  2640 kJ (unknown operator: u'strong' kcal)

Carbohydrates 11.73 g

- Sugars 0.48 g

- Dietary fiber 11.6 g

Fat 61.21 g

Protein 20.45 g

- Tryptophan 0.330 g

- Threonine 0.730 g

- Isoleucine 0.750 g

- Leucine 1.500 g

- Lysine 0.650 g

- Methionine 0.880 g

- Cystine 0.440 g

- Phenylalanine 0.940 g

- Tyrosine 0.790 g

- Valine 0.980 g

- Arginine 3.250 g

- Histidine 0.550 g

- Alanine 0.990 g

- Aspartic acid 2.070 g

- Glutamic acid 4.600 g

- Glycine 1.090 g

- Proline 1.040 g

- Serine 1.200 g

Water 3.75 g

Vitamin C 0.0 mg (0%)

Calcium 60 mg (6%)

Iron 6.4 mg (49%)

Magnesium 345 mg (97%)

Phosphorus 667 mg (95%)

Potassium 370 mg (8%)

Sodium 47 mg (3%)

Zinc 11.16 mg (117%)
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Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Up to 2.5 percent of sesame seed is furofuran lignans, predominantly sesamin, sesamolin and sesaminol glucosides;
these compounds benefitially effect the metabolism of fatty acids, and impair cholesterol absorption and
biosynthesis. Additionally these lignans possess antioxidant as well as vitamin E-sparing and hypotensive effects. the
lignans also helps liver function with regard to alcohol metabolism and possess antiaging properties.[4] The seeds are
exceptionally rich in iron, magnesium, manganese, copper, and calcium (90 mg per tablespoon[5] for unhulled seeds,
10 mg for hulled), and contain vitamin B1 (thiamine) and vitamin E (tocopherol).[6] They contain lignans, including
unique content of sesamin, which are phytoestrogens with antioxidant and anti-cancer properties. Among edible oils
from six plants, sesame oil had the highest antioxidant content.[7] Sesame seeds also contain phytosterols associated
with reduced levels of blood cholesterol. The nutrients of sesame seeds are better absorbed if they are ground or
pulverized before consumption, as in tahini.
Sesame seeds contain a high amount of the antioxidant phytic acid.
Women of ancient Babylon would eat halva, a mixture of honey and sesame seeds to prolong youth and beauty,
while Roman soldiers ate the mixture for strength and energy.[8]

There have been erroneous claims that sesame seeds also contain THC which may be detectable on random
screening. This error stems from a misunderstanding of the commercial drug Dronabinol, a synthetic form of THC.
The normal delivery mechanism for synthetic dronabinol is via infusion into sesame oil and encapsulation into soft
gelatin capsules. As a result some people are under the mistaken assumption that sesame oil naturally contains THC.
In fact, THC, CBD, CBN and the other cannabinoids are unique to the Cannabis genus.
Sesame oil is used for massage and health treatments of the body (abhyanga and shirodhara) and teeth (oil pulling) in
the ancient Indian ayurvedic system. Ayurveda views sesame oil as the most viscous of the plant oils and believes it
may pacify the health problems associated with Vata aggravation.

Allergy
Sesame seeds may produce an allergic reaction, including anaphylaxis.[9] Prevalence of sesame allergy varies per
country. While it is one of the three most common allergens in Israel,[10] sesame prevalence is considered small
relative to other allergens in the United States.[11] [12] That said, even some experts consider sesame allergies to have
"increased more than any other type of food allergy over the past 10 to 20 years" in the United States. [9] Such
increasing prevalence led Canada to issue regulations that require food labels to note the presence of sesame.[13]

In addition to products derived from sesame such as tahini and sesame oil,[14] persons with sesame allergies are
warned to stay away from a broad assortment of processed foods including baked goods, tempeh, and generic
"vegetable oil."[15] In addition to possible food sources, allergenic persons are warned that a variety of non-food
sources may also trigger a reaction to sesame, including adhesive bandages, cosmetics, hair care products, perfumes,
soaps and sunscreens, drugs, some fungicides and insecticides, lubricants, ointments and topical oils, and pet
food.[15] [16]

At least one study found that "standard skin and blood testing for food allergies doesn’t predict whether a child has
true sesame allergy." [17] [9] In which case, a food challenge under direction of a physician may be required to
properly diagnose a sesame allergy.
There appears to be cross-reactivity between sesame allergens and peanut, rye, kiwifruit, poppy seed, and various
tree nuts (such as hazelnut, black walnut, cashew, macadamia and pistachio).[16] [18]
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Cultivation
Sesame is grown in many parts of the world on over 5 million acres (20,000 km2). The largest producers of the crop
in 2007 were India, China, Myanmar, Sudan, Ethiopia, Uganda and Nigeria. Seventy percent of the world's sesame
crop is grown in Asia, with Africa growing 26%.[19]

Beginning in the 1950s, U.S. production of the crop has been largely centered in Texas, with acreage fluctuating
between 10,000 to 20,000 acres (40 to 80 km2) in recent years. The country's crop does not make up a significant
global source; indeed imports have now outstripped domestic production.[20]

Pests
Sesame is used as a food plant by the larvae of some Lepidoptera species, including the Turnip Moth.
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Sesame oil

Oil, sesame, salad or cooking

Sesame seed oil in clear glass vial

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  3699 kJ (unknown operator: u'strong' kcal)

Carbohydrates 0.00 g

Fat 100.00 g

- saturated 14.200 g

- monounsaturated 39.700 g

- polyunsaturated 41.700 g

Protein 0.00 g

Vitamin C 0.0 mg (0%)

Vitamin E 1.40 mg (9%)

Vitamin K 13.6 μg (13%)

Calcium 0 mg (0%)

Iron 0.00 mg (0%)

Magnesium 0 mg (0%)

Phosphorus 0 mg (0%)

Potassium 0 mg (0%)

Sodium 0 mg (0%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Sesame oil (also known as gingelly oil or til oil) is an edible vegetable oil derived from sesame seeds. Besides being 
used as a cooking oil in South India, it is often used as a flavor enhancer in Chinese, Japanese, Korean, and to a
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lesser extent Southeast Asian cuisine.
The oil from the nutrient rich seed is popular in alternative medicine - from traditional massages and treatments to
modern day fads. Ancient Indian medical system perceives sesame oil to pacify stress related symptoms and
on-going research indicates that the rich presence of anti-oxidants and poly-unsaturated fats in sesame oil could help
in controlling blood pressure.
The oil is popular in Asia and is also one of the earliest known crop-based oil, but world-wide mass modern
production continues to be limited even today due to the inefficient manual harvesting process required to extract the
oil.

Composition
Sesame oil is composed of the following fatty acids:[1]

Fatty acid Nomenclature Minimum Maximum

Palmitic C16:0 7.0 % 12.0 %

Palmitoleic C16:1 trace 0.5 %

Stearic C18:0 3.5 % 6.0 %

Oleic C18:1 35.0 % 50.0 %

Linoleic C18:2 35.0 % 50.0 %

Linolenic C18:3 trace 1.0 %

Eicosenoic C20:1 trace 1.0 %

History

White sesame seeds, mostly unshelled.

Sesame was cultivated during the Indus valley civilization and was the
main oil crop. It was probably exported to Mesopotamia around 2500
BCE and was known in Akkadian and Sumerian as 'ellu'. Sesame seeds
were one of the first crops processed for oil as well as one of the
earliest condiments. In fact, the word enne/enna/ennai that means oil in
many Dravidian languages including Kannada, Malayalam and Tamil
has its roots in the Dravidian words eL (ಎಳ್/ಎಳ್ಳು, எள்ளு) and nei

(ನೆಯ್, நெய்), which mean sesame and fat respectively.

Also the Hindi word Tel (तेल) for oil is also derived from sesame oil
(from Sanskrit Taila (तैल) which means obtained from Tila (तिल)
Sesame)
Prior to 600 BC, the Assyrians used sesame oil as a food, salve, and medication, primarily by the rich, as the
difficulty of obtaining it made it expensive. Hindus used it in votive lamps and considered the oil sacred.[2]

Nomenclature
see also Sesame nomenclature

In the Tamil language of India, Sesame Oil is called "Nalla Ennai" (நல்லெண்ணெய்) and in Malayalam language 
it's called "Nalla Enna", both literally translated in English to "good oil". In the Telugu language of India, Sesame 
Oil is called "Nuvvula Noone" (Nuvvulu means sesame and Noone means oil) or "Manchi Noone" (Manchi means 
good and Noone means oil). In the Kannada language of India, Sesame Oil is called "yellenne" (from "yellu" for 
sesame) and "Ollenne" (ಒಳ್ಳೆಣ್ಣೆ) meaning "good oil". It is also called as Gingelly Oil in India. In Marathi it is
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called Teel Tel (तीळ तेल). In Sri Lanka Sinhalese called it "Thala Thel" (තල තෙල්)
NEI itself means oil in Tamil (common name for any type of oil). Since this oil is made from ELLU, it is also called
ELLU NEI. In short ELNEI. In Bengali it is Teel Tel.

Manufacture of sesame oil

Manufacturing process

Making sesame oil at Moran Market, Seongnam,
Gyeonggi Province, South Korea.

The extraction of sesame oil from the sesame seed is not a completely
automated process. In the fairy tale “Ali Baba and the Forty Thieves”
(in Sinhala අලි බබා සහ හොරැ හතලිහ) the sesame fruit serves as a
symbol for wealth. When the fruit capsule opens, it releases a real
treasure: the sesame seeds. However, a great deal of manual work is
necessary before this point is reached. That is why sesame is hardly
ever cultivated in Western industrialised agricultural areas.[3]

The sesame seeds are protected by a capsule, which does not burst
open until the seeds are completely ripe. The ripening time tends to
vary. For this reason, the farmers cut plants by hand and place them
together in upright position to carry on ripening for a few days. The
seeds are only shaken out onto a cloth after all the capsules have
opened.
The discovery of an indehiscent (nonshattering) mutant by Langham in
1943 began the work towards development of a high yielding,
shatter-resistant variety. Although researchers have made significant
progress in sesame breeding, harvest losses due to shattering continue
to limit domestic US production.[4]

Sesame seed market

As of 2007, sesame was being imported into the US at a price of US$0.43/lb. This relatively high price reflects a
worldwide shortage. Though the market for sesame seed is strong, domestic US production awaits the development
of high-yielding nonshattering varieties. It is advisable to establish a market before planting.

Varieties
There are many variations in the colour of sesame oil: cold-pressed sesame oil is pale yellow, while Indian sesame
oil (gingelly or til oil) is golden, and East Asian sesame oils are commonly a dark brown colour. This dark colour
and flavour are derived from roasted/toasted sesame seeds. Cold pressed sesame oil has a different flavour than the
toasted oil, since it is produced directly from raw, rather than toasted seeds.
Sesame oil is traded in any of the forms described above: Cold-pressed sesame oil is available in Western health
shops. Unroasted (but not necessarily cold pressed) sesame oil is commonly used for cooking in the Middle East and
can often be found in halal markets. In East Asian countries, different kinds of hot-pressed sesame oil are
preferred.[5]
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Uses

Cooking
Despite sesame oil's high proportion (41%) of polyunsaturated (Omega-6) fatty acids, it is least prone, among
cooking oils with high smoke points, to turn rancid when kept in the open.[6] This is due to the natural antioxidants
present in the oil.[7]

Light sesame oil has a high smoke point and is suitable for deep-frying, while dark sesame oil (from roasted sesame
seeds) has a slightly lower smoke point and is unsuitable for deep-frying. Instead it can be used for the stir frying of
meats or vegetables, or for the making of an omelette. East Asian cuisines often use roasted sesame oil for seasoning.
The Chinese use sesame oil in the preparation of meals for women during postpartum confinement .
Sesame oil is most popular in Asia, especially in Korea, China, and the South Indian states of Karnataka, Andhra
Pradesh, and Tamil Nadu, where its widespread use is similar to that of olive oil in the Mediterranean.

Traditional uses in India
Sesame oil is reputed to penetrate the skin easily and is used in India for oil massage. In Maharashtra, Sesame oil
(Teel Tel) is specially used for massaging the foot.[8] It is also used for hair and scalp massage.[9] Sesame oil is used
in the manufacture of Ayurvedic drugs.[10]

In Hinduism, sesame or "til" oil is used deepa or oil lamps kept in front of shrines for the Deities. Sesame oil is used
for performing puja in Hindu temples.[10] Also, particularly in South India, sesame oil is applied to the stone deities
in the temple's shrines. It is only used on Deities made of black granite.

Industrial uses
In industry, sesame oil may be used as
•• a solvent in injected drugs or intravenous drip solutions,
•• a cosmetics carrier oil,
• coating stored grains to prevent weevil attacks. The oil also has synergy with some insecticides.[11]

Low grade oil is used locally in soaps, paints, lubricants, and illuminants.[12]

Alternative medicine

Vitamins and minerals
Sesame oil is a source of vitamin E.[13] Vitamin E is an anti-oxidant and has been correlated with lowering
cholesterol levels.[14] As with most plant based condiments, sesame oil contains magnesium, copper, calcium, iron,
zinc, and vitamin B6. Copper provides relief for rheumatoid arthritis. Magnesium supports vascular and respiratory
health. Calcium helps prevent colon cancer, osteoporosis, migraine, and PMS. Zinc promotes bone health.
Besides being rich in vitamin E, there is insufficient research on the medicinal properties of sesame oil. However, the
following claims have been made.
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Blood pressure
Sesame oil has a high percentage of polyunsaturated fatty acids[15] (omega-6 fatty acids)—but it is unique in that it
keeps at room temperature. This is because it contains two naturally-occurring preservatives, sesamol and sesamin.
(Normally, only oils predominately composed of the omega-9 monounsaturated oil, like olive oil, keep at room
temperature.)
It has been suggested that due to the presence of high levels of polyunsaturated fatty acids in sesame oil, it may help
to control blood pressure. It could be used in cooking in place of other edible oils and to help reduce high blood
pressure and lower the amount of medication needed to control hypertension.[16]

The effect of the oil on blood pressure may be due to polyunsaturated fatty acids (PUFA) and the compound
sesamin, a lignan present in sesame oil. There is evidence suggesting that both compounds reduce blood pressure in
hypertensive rats. Sesame lignans also inhibit the synthesis and absorption of cholesterol in these rats.

Oil pulling
Sesame oil is one of the few oils recommended for use in oil pulling.[17] (Sunflower oil is the other oil
recommended.)

Stress and tension
Various constituents present in the sesame oil have anti-oxidant and anti-depressant properties. Therefore proponents
encourage its use to help fight senile changes and bring about a sense of well-being.[18]

Adherents for its therapeutic use reports claims of feeling better than when not using it.

General claims
While not approved by the US Food and Drug Administration, sesame oil is reputed to have a number of therapeutic
uses.
It is suggested that regular topical application and/or consumption of sesame oil should mitigate effects[19] of
anxiety, nerve and bone disorders, poor circulation, lowered immunity and bowel problems. It is suggested such use
would also relieve lethargy, fatigue, and insomnia, while promoting strength and vitality, enhancing blood
circulation. There are claims that its use has relaxing properties which eases pain and muscle spasm, such as sciatica,
dysmenorrhoea, colic, backache, and joint pain.
Sesame oil when used in infant massage, it is claimed, helps to calm babies and lull them to sleep and improves
growth of the brain and the nervous system.[20] These are claims similar to other therapeutic medicines, that its
having antioxidants explains beliefs that it slows the aging process and promotes longevity. A 2000 medical study
showed that infant massage with sesame oil improved the weight, length, and midarm and midleg circumferences of
infants at a statistically more favorable rate than all other oils tested.[21]

It is suggested that sesame oil, when consumed and/or topically applied, should relieve dryness both externally and
internally. Sesame oil is sometimes recommended to alleviate the dryness associated with menopause.[22] It is
believed that its use "restores moisture to the skin, keeping it soft, flexible and young looking". It is suggested that it
relieves "dryness of joints" and bowels, and eases symptoms of dryness such as irritating coughs, cracking joints, and
hard stools. Since "dryness of joints" is not a medically classifiable condition, it would be difficult to medically
comprehend or verify these claims of panacea.
Other uses include as a laxative, as a remedy for toothaches and gum disease[23] and in the treatment of blurred
vision, dizziness, and headaches.[11]

It is suggested that sesame oil could be used in the treatment of dry nose, reduction of cholesterol levels (due to
presence of lignans which are phytoestrogens), anti-bacterial effects, and even slowing down certain types of cancer
(due to the anti-oxidant properties of the lignans).[24]
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Adverse effects
Like the sesame seeds it is derived from, sesame oil may produce an allergic reaction, including anaphylaxis. "Very
few sesame oils on the market have been refined enough to remove the proteins that can trigger allergic
reactions."[25] [26] [27]

Because of its laxative effects, sesame oil should not be used by people who have diarrhea.
No more than 10% of a person's total caloric intake should be derived from polyunsaturated fats such as those found
in sesame oil, according to the American Heart Association.[28]

Oil massage should be avoided immediately after administering enemas, emetics or purgatives, during the first stages
of fever or if suffering from indigestion.[19]
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Soba

Soba served on a zaru

Cutting of soba as part of its preparation at the Kanda Matsuri

Soba (そ ば or 蕎 麦) is the Japanese name for
buckwheat. It is synonymous with a type of thin noodle
made from buckwheat flour, and in Japan can refer to
any thin noodle (in contrast to thick wheat noodles,
known as udon). Soba noodles are served either chilled
with a dipping sauce, or in hot broth as a noodle soup.
It takes three months for buckwheat to be ready for
harvest, so it can be harvested four times a year, mainly
in spring, summer, and autumn. In Japan, buckwheat is
produced mainly in Hokkaido.[1] Soba that is made
with newly-harvested buckwheat is called "shin-soba".
It is sweeter and more flavorful than regular soba.

In Japan, soba noodles are served in a variety of
settings: they are a popular inexpensive fast food at
train stations[2] throughout Japan, but are also served by
exclusive and expensive specialty restaurants. Markets
sell dried noodles[3] and men-tsuyu, or instant noodle
broth, to make home preparation easy.

Some establishments, especially cheaper and more
casual ones, may serve both soba and udon as they are
often served in a similar manner. However, soba is
traditionally the noodle of choice for Tokyoites.[4] This
tradition originates from the Tokugawa period, when
the population of Edo (Tokyo), being considerably
wealthier than the rural poor, were more susceptible to
beri beri due to their high consumption of white rice,
which is low in thiamine.[5] It was discovered that beri
beri could be prevented by regularly eating thiamine-rich soba.[6] In the Tokugawa era, every neighborhood had one
or two soba establishments, many also serving sake, which functioned much like modern cafes where locals would
casually drop by for an informal bite to eat.[7]
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Serving soba

Ordering soba with tempura at a food court in a
Japanese supermarket in New Jersey

Soba is typically eaten with chopsticks, and in Japan, it is
traditionally considered acceptable to slurp the noodles noisily.
This is especially common with hot noodles, as drawing up the
noodles quickly into the mouth helps cool them down. However,
quiet consumption of noodles is no longer uncommon.

Common soba dishes

Like many Japanese noodles, soba noodles are often served
drained and chilled in the summer, and hot in the winter with a
soy-based dashi broth. Extra toppings can be added onto both hot
and cold soba. Toppings are chosen to reflect the seasons and to
balance with other ingredients. Most toppings are added without
much cooking, although some are deep-fried. Most of these dishes may also be prepared with udon.

(video) Some hot Tanuki Soba stirred.

Cold soba dishes

Chilled soba is often served on a sieve-like bamboo tray called a
zaru, sometimes garnished with bits of dried nori seaweed, with a
dipping sauce known as soba tsuyu on the side. The tsuyu is made
of a strong mixture of dashi, sweetened soy sauce (also called
"satōjōyu") and mirin. Using chopsticks, the diner picks up a small
amount of soba from the tray and swirls it in the cold tsuyu before
eating it. Wasabi and scallions are often mixed into the tsuyu.
Many people think that the best way to experience the unique
texture of hand-made soba noodles is to eat them cold, since letting them soak in hot broth changes their consistency.
After the noodles are eaten, many people enjoy drinking the water in which the noodles were cooked (sobayu),
mixed with the leftover tsuyu.[8]

• Mori soba (盛 り 蕎 麦): Basic chilled soba noodles served on a flat basket or a plate.
• Zaru soba (笊 蕎 麦): Mori soba topped with shredded nori seaweed.
• Hiyashi soba (冷 や し 蕎 麦): Cold soba served with various toppings sprinkled on top, after which the broth

is poured on by the diner. It may include:
• tororo: puree of yamaimo (a Japanese yam with a mucilaginous texture)
• oroshi: grated daikon radish
• natto: sticky fermented soybeans
• okra: fresh sliced okra

• Soba maki: Cold soba wrapped in nori and prepared as makizushi.
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Soba noodle salad

•• Soba salad: Cold soba mixed in sesame dressing with
vegetables. It is more of a modern and fusion cold soba dish
served outside Japan.

Hot soba dishes

Soba is also often served as a noodle soup in a bowl of hot tsuyu.
The hot tsuyu in this instance is thinner than that used as a dipping
sauce for chilled soba. Popular garnishes are sliced scallion and
shichimi togarashi (mixed chilli powder).

• Kake soba 掛 け 蕎 麦: Hot soba in broth topped with thinly
sliced scallion, and perhaps a slice of kamaboko (fish cake).

• Kitsune soba き つ ね 蕎 麦 ("fox soba", in Kantō) or た ぬ き 蕎 麦 Tanuki soba ("raccoon soba", in
Kansai): Topped with aburaage (deep-fried tofu).

• Soki soba: An Okinawan specialty, topped with soki (stewed pork)
• Tanuki soba (in Kantō) or Haikara soba ハ イ カ ラ 蕎 麦 (in Kansai): Topped with tenkasu (bits of

deep-fried tempura batter).
• Tempura soba 天 麩 羅 蕎 麦: Topped with tempura, usually a large shrimp.
• Tsukimi soba 月 見 蕎 麦 ("moon-viewing soba"): Topped with raw egg, which poaches in the hot soup.
• Tororo soba と ろ ろ 蕎 麦 or Yamakake soba 山 か け 蕎 麦: Topped with tororo, the puree of yamaimo

(a potato-like vegetable with a mucilaginous texture).
• Wakame soba わ か め 蕎 麦: Topped with wakame seaweed
• Soba-yu 蕎 麦 湯: This is warm water that boiled soba, much like broth. People drink dipping sauce mixed with

soba-yu to enjoy the flavor of soba; however, there is little or no nutritional value.
• Nameko soba な め こ 蕎 麦: Topped with nameko mushroom
• Sansai soba 山 菜 蕎 麦 ("mountain vegetables soba"): Topped with sansai, or wild vegetables such as warabi,

zenmai and takenoko (bamboo shoots).
• Kamonanban 鴨 南 蛮: Topped with duck meat and negi.
• Currynanban カ レ ー 南 蛮: Hot soba in curry flavored broth topped with chicken/pork and thinly sliced

scallion.
• Nishin soba 鰊(に し ん)蕎 麦: Topped with migaki nishin 身 欠 き ニ シ ン, or dried fish of the Pacific

herring.

Kitsune Soba in
Brighton, East

Sussex, UK

Tanuki Soba in
Cupertino,

California, USA

Tsukimi Soba Nameko
Soba

Kamonanban Dried
soba

noodles,
three

bundles
in a

package
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Instant cup noodles
of Soba (Maruchan,
Midori no Tanuki)

Soba served on special occasions
Soba is traditionally eaten on New Years Eve in most areas of Japan, a tradition that survives to this day: Toshikoshi
soba.[9] In the Tokyo area, there is also a tradition of giving out soba to new neighbours after a house move
(Hikkoshi soba), although this practice is now rare.

Nutrition of soba
100 grams of soba yields 344 kcal (unknown operator: u'strong' kJ) of energy. Soba contains all eight essential
amino acids, including lysine, which is lacking in wheat.
Soba contains a type of polysaccharide that is easily digested. Soba noodles also contain antioxidants, including rutin
and quercetin, and essential nutrients including choline, thiamine and riboflavin.

Varieties of soba noodles

Izumo soba, named after Izumo, Shimane Prefecture

Izushi soba, named after Izushi, Hyōgo Prefecture

The most famous Japanese soba noodles come from Nagano. Soba
from Nagano is called Shinano Soba or Shinshu soba. Ni-hachi
(二 八, two-eight) soba, consists of two parts of wheat and eight of
buckwheat; Juuwari (十 割, 100%) soba, the finest (and usually
most expensive) variety, consists entirely of buckwheat.

• Sarashina soba: thin, light-colored soba, made with refined
buckwheat

• Inaka soba: "country soba", thick soba made with whole
buckwheat

By location

• Shinshu soba: named after the old name of Nagano Prefecture.
Also known as Shinano soba. (Shinano=Shinshu)

• Etanbetsu soba: named after the central region of Hokkaidō
(Asahikawacity)

• Izumo soba: named after Izumo in Shimane
• Izushi soba: named after Izushi in Hyōgo
By ingredients

• Jinenjo soba: flavored with wild yam flour
• Cha soba: flavored with green tea powder
• Mugi soba: flavored with mugwort
• Hegi soba: flavored with seaweed
• Ni-hachi soba: soba containing 20% wheat and 80% buckwheat
• Towari soba or Juwari soba: 100% buckwheat soba
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Other uses of the word soba

Miyako soba -- a variation of Okinawa soba, from
Miyako Island, Okinawa.

Soba is also the Japanese word for buckwheat. Roasted buckwheat
kernels may be made into a grain tea called sobacha, which may
be served hot or cold. Buckwheat hulls, or sobakawa (also called
sobagara), are used to fill pillows. Sometimes, beers are made
with roasted buckwheat added as a flavoring, and called "soba
ale."

Soba is occasionally used to refer to noodles in general. In Japan,
ramen is sometimes called chūka soba or shina soba (both mean
Chinese noodles). Parboiled chūka soba is stir-fried to make
yakisoba. Note that these noodles do not contain buckwheat.

In Okinawa, soba usually refers to Okinawa soba, a completely
different dish of noodles made out of flour, not buckwheat. Okinawa soba is also quite popular in the city of Campo
Grande (Brazil), due to influence of Japanese (Okinawan) immigrants. It is eaten at street markets or in special
restaurants called "sobarias".
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Sodium bicarbonate

Sodium bicarbonate

Identifiers

CAS number 144-55-8 [1]  

PubChem 516892 [2]

ChemSpider 8609 [3]  

UNII 8MDF5V39QO [4]  

EC number 205-633-8 [5]

DrugBank DB01390 [6]

KEGG C12603 [7]  

MeSH Sodium+bicarbonate [8]

ChEBI CHEBI:32139 [9]  

ChEMBL CHEMBL1353 [10]  

RTECS number VZ0950000

ATC code B05 CB04 [11],B05 XA02 [12]

Beilstein Reference 4153970

Jmol-3D images Image 1 [13]

Properties

Appearance White crystals

Density 2.20 g cm−3[14]

Melting point 50 °C, 323 K, 122 °F (decomposes)
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Boiling point 851 °C, 1124 K, 1564 °F

Solubility in water 9 g/100 mL 69 g/L (0 °C)[15]

96 g/l (20 °C)[16]

165 g/l (60 °C)[16]

236 g/L (100 °C)[15]

log P -0.82

Acidity (pKa) 10.329[17] 6.351 (carbonic acid)[15]

Refractive index (nD) 1.3344

Pharmacology

Routes of
administration

Intravenous, oral

Thermochemistry

Std enthalpy of
formation ΔfH

o
298

−948 kJ·mol−1[18]

Standard molar
entropy So

298

 102 J·mol−1·K−1[18]

Related compounds

Other anions Sodium carbonate

Other cations Ammonium bicarbonate
Potassium bicarbonate

Related compounds Sodium bisulfate
Sodium hydrogen phosphate

   (verify) [19] (what is:   /  ?)
Except where noted otherwise, data are given for materials in their standard state (at 25 °C, 100 kPa)

Infobox references

Sodium bicarbonate or sodium hydrogen carbonate is the chemical compound with the formula NaHCO3.
Sodium bicarbonate is a white solid that is crystalline but often appears as a fine powder. It has a slightly salty,
alkaline taste resembling that of washing soda (sodium carbonate). The natural mineral form is nahcolite. It is a
component of the mineral natron and is found dissolved in many mineral springs.
Since it has long been known and is widely used, the salt has many related names such as baking soda, bread soda,
cooking soda, and bicarbonate of soda. In colloquial usage, its name is shortened to sodium bicarb, bicarb soda,
or simply bicarb. The word saleratus, from Latin sal æratus meaning aerated salt, was widely used in the 19th
century for both sodium bicarbonate and potassium bicarbonate. The term has now fallen out of common usage.

History
The ancient Egyptians used natural deposits of natron, a mixture consisting mostly of sodium carbonate decahydrate,
and sodium bicarbonate. The natron was used as a cleansing agent like soap.
In 1791, a French chemist, Nicolas Leblanc, produced sodium carbonate, also known as soda ash. In 1846, two New
York bakers, John Dwight and Austin Church, established the first factory to develop baking soda from sodium
carbonate and carbon dioxide.[20]

This compound, referred to as saleratus, is mentioned in the famous novel Captains Courageous by Rudyard Kipling
as being used extensively in the 1800s in commercial fishing to prevent freshly-caught fish from spoiling.[21]
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Production
NaHCO3 is mainly prepared by the Solvay process, which is the reaction of sodium chloride, ammonia, and carbon
dioxide in water. Calcium carbonate is used as the source of CO2 and the resultant calcium oxide is used to recover
the ammonia from the ammonium chloride. It is produced on the scale of about 100,000 tonnes/year (as of 2001).[22]

NaHCO3 may be obtained by the reaction of carbon dioxide with an aqueous solution of sodium hydroxide. The
initial reaction produces sodium carbonate:

CO2 + 2 NaOH → Na2CO3 + H2O
Further addition of carbon dioxide produces sodium bicarbonate, which at sufficiently high concentration will
precipitate out of solution:

Na2CO3 + CO2 + H2O → 2 NaHCO3
Commercial quantities of baking soda are also produced by a similar method: soda ash, mined in the form of the ore
trona, is dissolved in water and treated with carbon dioxide. Sodium bicarbonate precipitates as a solid from this
method:

Na2CO3 + CO2 + H2O → 2 NaHCO3

Mining
Naturally occurring deposits of nahcolite (NaHCO3) are found in the Eocene-age (55.8–33.9 Ma) Green River
Formation, Piceance Basin in Colorado. Nahcolite was deposited as beds during periods of high evaporation in the
basin. It is commercially mined using in-situ leach techniques involving dissolution of the nahcolite by heated water
that is pumped through the nahcolite beds and reconstituted through a natural cooling crystallization process.

Chemistry
Sodium bicarbonate is an amphoteric compound. Aqueous solutions are mildly alkaline due to the formation of
carbonic acid and hydroxide ion:

HCO + H2O → H2CO3 + OH−

Sodium bicarbonate can be used as a wash to remove any acidic impurities from a "crude" liquid, producing a purer
sample. Reaction of sodium bicarbonate and an acid produce a salt and carbonic acid, which readily decomposes to
carbon dioxide and water:

NaHCO3 + HCl → NaCl + H2CO3
H2CO3 → H2O + CO2(g)

Sodium bicarbonate reacts with acetic acid (found in vinegar), producing sodium acetate, water, and carbon dioxide:
NaHCO3 + CH3COOH → CH3COONa + H2O + CO2(g)

Sodium bicarbonate reacts with bases such as sodium hydroxide to form carbonates:
NaHCO3 + NaOH → Na2CO3 + H2O

Sodium bicarbonate reacts with carboxyl groups in proteins to give a brisk effervescence from the formation of CO2.
This reaction is used to test for the presence of carboxylic groups in protein.
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Thermal decomposition
Above 70 °C, sodium bicarbonate gradually decomposes into sodium carbonate, water and carbon dioxide. The
conversion is fast at 200 °C:[23]

2 NaHCO3 → Na2CO3 + H2O + CO2
Most bicarbonates undergo this dehydration reaction. Further heating converts the carbonate into the oxide (at ca.
1000 °C):

Na2CO3 → Na2O + CO2
These conversions are relevant to the use of NaHCO3 as a fire-suppression agent ("BC powder") in some dry powder
fire extinguishers.

Applications

Cooking
Sodium bicarbonate, referred to as "baking soda" is primarily used in cooking (baking), as a leavening agent. It
reacts with acidic components in batters, releasing carbon dioxide, which causes expansion of the batter and forms
the characteristic texture and grain in pancakes, cakes, quick breads, and other baked and fried foods. Acidic
compounds that induce this reaction include phosphates, cream of tartar, lemon juice, yogurt, buttermilk, cocoa,
vinegar, etc. Sodium bicarbonate can be substituted for baking powder provided sufficient acid reagent is also added
to the recipe.[24] Many forms of baking powder contain sodium bicarbonate combined with one or more acidic
phosphates or cream of tartar.
Sodium bicarbonate was sometimes used in cooking vegetables, to make them softer, although this has gone out of
fashion, as most people now prefer firmer vegetables that contain more nutrients. However, it is still used in Asian
cuisine to tenderise meats. Baking soda may react with acids in food, including Vitamin C (L-ascorbic acid). It is
also used in breadings such as for fried foods to enhance crispness.
Thermal decomposition causes sodium bicarbonate alone to act as a raising agent by releasing carbon dioxide at
baking temperatures. The carbon dioxide production starts at temperatures above 80 °C. The mixture for cakes using
this method can be allowed to stand before baking without any premature release of carbon dioxide.

Neutralization of acids and bases
Many laboratories keep a bottle of sodium bicarbonate powder within easy reach, because sodium bicarbonate is
amphoteric, reacting with acids and bases. Furthermore, as it is relatively innocuous in most situations, there is no
harm in using excess sodium bicarbonate. Also, sodium bicarbonate powder may be used to smother a small fire, as
heating of sodium bicarbonate releases carbon dioxide.[25]

A wide variety of applications follows from its neutralization properties, including reducing the spread of white
phosphorus from incendiary bullets inside an afflicted soldier's wounds.[26] Sodium bicarbonate can be added as a
simple solution for raising the pH balance of water (increasing total alkalinity) where high levels of chlorine (2–5
ppm) are present as in swimming pools.[27]
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Medical uses
Sodium bicarbonate is used in an aqueous solution as an antacid taken orally to treat acid indigestion and
heartburn.[28] It may also be used in an oral form to treat chronic forms of metabolic acidosis such as chronic renal
failure and renal tubular acidosis. Sodium bicarbonate may also be useful in urinary alkalinization for the treatment
of aspirin overdose and uric acid renal stones. It is used as the medicinal ingredient in gripe water for infants.[29]

Sodium bicarbonate has been known to be used in first aid, in treating scalding, to prevent blistering and scarring
with instructions to cover the scalded area with a liberal layer of sodium bicarbonate and water paste and seek
medical assistance. This is due to the endothermic reaction that occurs between sodium bicarbonate and water and
sodium bicarbonate's mild antiseptic properties[30]

Intravenous sodium bicarbonate is an aqueous solution that is sometimes used for cases of acidosis, or when there
are insufficient sodium or bicarbonate ions in the blood.[31] In cases of respiratory acidosis, the infused bicarbonate
ion drives the carbonic acid/bicarbonate buffer of plasma to the left and, thus, raises the pH. It is for this reason that
sodium bicarbonate is used in medically supervised cardiopulmonary resuscitation. Infusion of bicarbonate is
indicated only when the blood pH is marked (<7.1–7.0) low.[32]

It is used as well for treatment of hyperkalemia. Since sodium bicarbonate can cause alkalosis, it is sometimes used
to treat aspirin overdoses. Aspirin requires an acidic environment for proper absorption, and the basic environment
diminishes aspirin absorption in the case of an overdose. Sodium bicarbonate has also been used in the treatment of
tricyclic antidepressant overdose.[33] It can also be applied topically as a paste, with three parts baking soda to one
part water, to relieve insect bites.[34]

Adverse reactions to the administration of sodium bicarbonate can include metabolic alkalosis, edema due to sodium
overload, congestive heart failure, hyperosmolar syndrome, hypervolemic hypernatremia, and hypertension due to
increased sodium. In patients consuming a high-calcium or dairy-rich diet, calcium supplements, or
calcium-containing antacids such as calcium carbonate (e.g., Tums), the use of sodium bicarbonate can cause
milk-alkali syndrome, which can result in metastatic calcification, kidney stones, and kidney failure.
Sodium bicarbonate can be used to cover an allergic reaction of poison ivy, oak, or sumac to relieve some of the
itching that is associated with it (an alternative to buying hydrocortisone cream).[35]

Personal hygiene
Sodium bicarbonate is also used as an ingredient in some mouthwashes. It works as a mechanical cleanser on the
teeth and gums, neutralizes the production of acid in the mouth and also acts as an antiseptic to help prevent
infections.
A paste made from sodium bicarbonate and a 3% hydrogen peroxide solution can be used as an alternative to
commercial non-fluoride toothpastes, and sodium bicarbonate in combination with other ingredients can be used to
make a dry or wet deodorant. It may also be used as a shampoo.[36]
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Baking soda in sports
Small amounts of sodium bicarbonate have been shown to be useful as a supplement for athletes in speed-based
events, like middle distance running, lasting from about one to seven minutes.[37][38] But overdose is a serious risk
because sodium bicarbonate is slightly toxic[39] and in particular gastrointestinal irritation is of concern.[38]

Additionally this practice causes a significant increase in dietary sodium.

As a cleaning agent
A paste from baking soda can be very effective when used in cleaning and scrubbing.[40] For cleaning aluminium
objects, the use of sodium bicarbonate is discouraged as it attacks the thin unreactive protective oxide layer of this
otherwise very reactive metal. A solution in warm water will remove the tarnish from silver when the silver is in
contact with a piece of aluminium foil.[41][42]

Baking soda is commonly added to washing machines as a replacement for softener and also to remove odors from
clothes. Sodium bicarbonate is also effective in removing heavy tea and coffee stains from cups when diluted with
warm water.

As a biopesticide
Sodium bicarbonate can be an effective way of controlling fungus growth,[43] and in the United States is registered
by the Environmental Protection Agency as a biopesticide.[44]

Cattle feed supplement
Sodium bicarbonate is sold as a cattle feed supplement, in particular as a buffering agent for the rumen.

Miscellaneous
Sodium bicarbonate can be used to extinguish small grease or electrical fires by being thrown over the fire.[25]

However, it should not be applied to fires in deep fryers, as it may cause the grease to splatter.[25] Sodium
bicarbonate is used in BC dry chemical fire extinguishers as an alternative to the more corrosive ammonium
phosphate in ABC extinguishers. The alkali nature of sodium bicarbonate makes it the only dry chemical agent,
besides Purple-K, that was used in large-scale fire suppression systems installed in commercial kitchens. Because it
can act as an alkali, the agent has a mild saponification effect on hot grease, which forms a smothering soapy foam.
Dry chemicals have since fallen out of favor for kitchen fires, as they have no cooling effect compared to the
extremely effective wet chemical agents specifically designed for such hazards.
Sodium bicarbonate is used in a process for cleaning paint called sodablasting. It can be administered to pools, spas,
and garden ponds to raise pH levels.[45] It has weak disinfectant properties,[46][47] and it may be an effective
fungicide against some organisms.[48]

Since it acts as a neutralizing agent, it can be used to absorb odors that are caused by strong acids. Because baking
soda will absorb musty smells, it has become a tried-and-true method for used-book sellers when making books less
malodorous.[49]
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Sorghum

Sorghum

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Monocots
(unranked): Commelinids
Order: Poales
Family: Poaceae
Subfamily: Panicoideae
Tribe: Andropogoneae
Genus: Sorghum

L.
Species

About 30 species, see text

Sorghum is a genus of numerous species of grasses, one of which is raised for grain and many of which are used as
fodder plants either cultivated or as part of pasture. The plants are cultivated in warmer climates worldwide. Species
are native to tropical and subtropical regions of all continents in addition to the South West Pacific and Australasia.
Sorghum is in the subfamily Panicoideae and the tribe Andropogoneae (the tribe of big bluestem and sugar cane).
Other names include Durra, Egyptian Millet, Feterita, Guinea Corn (Africa), Jwari, Jowar (India), Juwar, Milo
(Spain), Kaolian (China), Shallu, Sudan Grass, Jondle (Maharashtra, India), Cholam(Tamil Nadu, India), Jola,
Jonnalu (Andhra Pradesh, India), Gaoliang, Great Millet, Kafir Corn (Africa), Dura, Dari, Mtama, and Solam. For
more specific details on commercially exploited sorghum, see commercial sorghum, also known as milo.
Sorghum has been, for centuries, one of the most important staple foods for millions of poor rural people in the
semi-arid tropics of Asia and Africa. For some impoverished regions of the world, sorghum remains a principal
source of energy, protein, vitamins and minerals. Sorghum grows in harsh environments where other crops do not
grow well, just like other staple foods, such as cassava, that are common in impoverished regions of the world. It is
usually grown without application of any fertilizers or other inputs by a multitude of small-holder farmers in many
countries.[1]

Grain sorghum is the third most important cereal crop grown in the United States and the fifth most important cereal 
crop grown in the world. In 2010, Nigeria was the world's largest producer of grain sorghum followed by the United 
States and India. In developed countries, and increasingly in developing countries like India, predominant use of
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sorghum is as fodder for poultry and cattle.[2][3] Leading exporters in 2010 were the United States, Australia and
Argentina; with Mexico as the largest importer of sorghum.
There is international effort to improve sorghum farming and to find additional applications of sorghum. Sorghum is
now finding demand primarily as poultry feed, secondarily as cattle feed and in brewing applications.[4]

Description
Sorghum is a self-pollinating plant. It is more drought and temperature resistant than maize (corn), soybeans, wheat
and other crops. The height of the plant depends on the breed and growing conditions, varying between 60 to 460
centimeters. The long, wide leaves grow off the stalk. Sorghum seed is small and round. A seed head is usually
between 25 to 36 centimeters, present on the top of the stalk of a mature sorghum plant.[5]

Sorghum seed consists of three major anatomic sections - pericarp (outer layer), endosperm (storage organ) and the
germ. The pericarp is made of three segments - epicarp, mesocarp and endocarp. The epicarp is the outermost layer
covered with a thin waxy film. The mesocarp consists of a large amount of starch granules. Sorghum is claimed to be
the only food staple that contains starch in this anatomical section of the seed. Sorghum's endosperm is composed of
aleurone layer, peripheral, corneous and floury areas. The aleurone contains proteins (protein bodies and enzymes),
ash (phytin bodies) and oil (spherosomes). The germ has two major parts: the embryonic axis and embryonic disc.
The protein of the germ contains high levels of lysine and tryptophan that are of unusually good quality for human
consumption, as well as for fodder.

History
Sorghum is native to the tropical areas in Africa. The oldest cultivation record dates back to 3000 B.C. in Egypt. The
original variety of sorghum was purple or red and the seed coat was red.[5]

In the 1950s hybrid sorghums were developed for higher yields and it became a popular crop as yields increased
dramatically. The hybrid variety also offered a color and taste preferred by consumers. Sorghum grown in the United
States is usually this hybrid variety, which is white sorghum with white seed coat, champagne colored body and
wheat colored head. In other parts of the world, red or purple variety of low yield sorghum continues to be grown.
Sorghum is now a globally important commercial crop.

Cultivation and uses
One species, Sorghum bicolor,[6] is an important world crop, used for food (as grain and in sorghum syrup or
"sorghum molasses"), fodder, the production of alcoholic beverages, as well as biofuels. Most varieties are drought
and heat tolerant, and are especially important in arid regions, where the grain is staple or one of the staples for poor
and rural people. They form an important component of pastures in many tropical regions. Sorghum is an important
food crop in Africa, Central America, and South Asia and is the "fifth most important cereal crop grown in the
world".[7]

Some species of sorghum can contain levels of hydrogen cyanide, hordenine and nitrates lethal to grazing animals in
the early stages of the plant's growth. Stressed plants, even at later stages of growth, can also contain toxic levels of
cyanide.
Another Sorghum species, Johnson grass (S. halapense), is classified as an invasive species in the US by the
Department of Agriculture.[8]

Sorghum vulgare var. technicum is commonly called broomcorn.[9]
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Sorghum field in Central America

Production trends

FAO reports that United States of America was the top producer of
sorghum in 2009 with a 9.7 million metric tonnes harvest. The
next four major producers of sorghum, in decreasing quantities
were India, Nigeria, Sudan and Ethiopia. The other major sorghum
producing regions in the world, by harvested quantities, were:
Australia, Brazil, China, Burkina Faso, Argentina, Mali,
Cameroon, Egypt, Niger, United Republic of Tanzania, Chad,
Uganda, Mozambique, Venezuela, and Ghana.[10]

The world harvested 55.6 million tonnes of sorghum in 2010. The
world average annual yield for the 2010 sorghum crop was 1.37
tonnes per hectare. The most productive farms of sorghum were in Jordan, where the nationwide average annual
yield was 12.7 tonnes per hectare. The nationwide annual average yield in world's largest producing country, the
USA, was 4.5 tonnes per hectare.[11]

The allocation of farm area to sorghum crop has been dropping, while the yields per hectare has been increasing. The
biggest sorghum crop the world produced in the last 40 years was in 1985, with a 77.6 million tonnes harvest that
year.

Nutritional profile of sorghum
Sorghum is about 70 percent starch and a good energy source. Sorghum starch consists of 70 to 80 percent
amylopectin, a branched-chain polymer of glucose, and 20 to 30 percent amylose, a straight-chain polymer.
The digestibility of the sorghum starch is relatively poor in unprocessed form, varying between 33 to 48 percent.
Processing of the sorghum grain by methods such as steaming, pressure-cooking, flaking, puffing or micronization
of the starch increases the digestibility of sorghum starch. This has been attributed to a release of starch granules
from the protein matrix rendering them more susceptible to enzymatic digestion.
On cooking, the gelatinized starch of sorghum tends to return from the soluble, dispersed and amorphous state to an
insoluble crystalline state. This phenomenon is known as retrogradation; it is enhanced with low temperature and
high concentration of starch. Amylose, the linear component of the starch, is more susceptible to retrogradation.
Certain sorghum varieties contain anti-nutritional factors such as tannins. The presence of tannins is claimed to
contribute to the poor digestibility of sorghum starch. Processing in humid thermal environment aids in lowering
anti-nutritional factors of sorghum.
Sorghum starch does not contain gluten. This makes sorghum a possible grain for those who are gluten sensitive.[5]

After starch, proteins are the main constituent of sorghum. The essential amino acid profile of sorghum protein is
claimed to depend on the sorghum variety, soil and growing conditions. A wide variation has been reported. For
example, lysine content in sorghum has been reported to vary from 71 to 212 mg per gram of nitrogen.[1] Some
studies on sorghum's amino acid composition suggest albumin and globulin fractions contained high amounts of
Iysine and tryptophan and in general were well balanced in their essential amino acid composition. On the other
hand, some studies claim sorghum's prolamin fraction was extremely poor in Iysine, arginine, histidine and
tryptophan and contained high amounts of proline, glutamic acid and leucine. These variations may be linked to the
sorghum variety, soil and growing conditions. The digestibility of sorghum protein has also been found to vary
between different varieties and source of sorghum. Digestibility values ranging from 30 to 70 percent have been
reported.
A World Health Organization report suggests that the inherent capacity of the existing sorghum varieties commonly
consumed in poor countries was not adequate to meet the growth requirements of infants and young children. The
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report also claims that sorghum alone may not be able to meet the healthy maintenance requirements in adults. A
balanced diet would supplement sorghum with other food staples.
Sorghum's nutritional profile includes several minerals. This mineral matter is unevenly distributed and is more
concentrated in the germ and the seed-coat. In milled sorghum flours, minerals such as phosphorus, iron, zinc and
copper decreased with lower extraction rates. Similarly, pearling the grain to remove the fibrous seed-coat resulted in
considerable reduction in the mineral contents of sorghum. The presence of anti-nutrition factors such as tannins in
sorghum reduces its mineral availability as food. It is important to process and prepare sorghum properly to improve
sorghum's nutrition value.
Sorghum is a good source of B-complex vitamins. Some varieties of sorghum contain ß-carotene which can be
converted to vitamin A by the human body; given the photosensitive nature of carotenes and variability due to
environmental factors, scientists claim sorghum is likely to be of little importance as a dietary source of vitamin A
precursor. Some fat-soluble vitamins, namely D, E and K, have also been found in sorghum grain in detectable but
insufficient quantities. Sorghum as it is generally consumed is not a source of vitamin C.

Comparison of sorghum to other major staple foods
The following table shows the nutrient content of sorghum and compares it to major staple foods in a raw form. Raw
forms of these staples, however, aren't edible and can not be digested. These must be prepared and cooked as
appropriate for human consumption. In post-processed and cooked form, the relative nutritional and anti-nutritional
contents of each of these grains is remarkably different from that of raw form of these grains reported in this table.
The nutrition value for each staple food in cooked form depends on the cooking method (for example: boiling,
baking, steaming, frying, etc.).

Nutrient content of major staple foods[12]

STAPLE: Maize /
Corn[A]

Rice[B] Wheat[C] Potato[D] Cassava[E] Soybean[F] Sweet
potato[G]

Sorghum[H] Yam[Y] Plantain[Z]

Component (per 100g
portion)

Amount Amount Amount Amount Amount Amount Amount Amount Amount Amount

Water (g) 76 12 11 79 60 68 77 9 70 65

Energy (kJ) 360 1528 1419 322 670 615 360 1419 494 511

Protein (g) 3.2 7.1 13.7 2.0 1.4 13.0 1.6 11.3 1.5 1.3

Fat (g) 1.18 0.66 2.47 0.09 0.28 6.8 0.05 3.3 0.17 0.37

Carbohydrates (g) 19 80 71 17 38 11 20 75 28 32

Fiber (g) 2.7 1.3 10.7 2.2 1.8 4.2 3 6.3 4.1 2.3

Sugar (g) 3.22 0.12 0 0.78 1.7 0 4.18 0 0.5 15

Calcium (mg) 2 28 34 12 16 197 30 28 17 3

Iron (mg) 0.52 4.31 3.52 0.78 0.27 3.55 0.61 4.4 0.54 0.6

Magnesium (mg) 37 25 144 23 21 65 25 0 21 37

Phosphorus (mg) 89 115 508 57 27 194 47 287 55 34

Potassium (mg) 270 115 431 421 271 620 337 350 816 499

Sodium (mg) 15 5 2 6 14 15 55 6 9 4

Zinc (mg) 0.45 1.09 4.16 0.29 0.34 0.99 0.3 0 0.24 0.14

Copper (mg) 0.05 0.22 0.55 0.11 0.10 0.13 0.15 - 0.18 0.08

Manganese (mg) 0.16 1.09 3.01 0.15 0.38 0.55 0.26 - 0.40 -
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Selenium (mcg) 0.6 15.1 89.4 0.3 0.7 1.5 0.6 0 0.7 1.5

Vitamin C (mg) 6.8 0 0 19.7 20.6 29 2.4 0 17.1 18.4

Thiamin (mg) 0.20 0.58 0.42 0.08 0.09 0.44 0.08 0.24 0.11 0.05

Riboflavin (mg) 0.06 0.05 0.12 0.03 0.05 0.18 0.06 0.14 0.03 0.05

Niacin (mg) 1.70 4.19 6.74 1.05 0.85 1.65 0.56 2.93 0.55 0.69

Pantothenic acid (mg) 0.76 1.01 0.94 0.30 0.11 0.15 0.80 - 0.31 0.26

Vitamin B6 (mg) 0.06 0.16 0.42 0.30 0.09 0.07 0.21 - 0.29 0.30

Folate Total (mcg) 46 231 43 16 27 165 11 0 23 22

Vitamin A (IU) 208 0 0 2 13 180 14187 0 138 1127

Vitamin E,
alpha-tocopherol (mg)

0.07 0.11 0 0.01 0.19 0 0.26 0 0.39 0.14

Vitamin K (mcg) 0.3 0.1 0 1.9 1.9 0 1.8 0 2.6 0.7

Beta-carotene (mcg) 52 0 0 1 8 0 8509 0 83 457

Lutein+zeazanthin
(mcg)

764 0 0 8 0 0 0 0 0 30

Saturated fatty acids (g) 0.18 0.18 0.45 0.03 0.07 0.79 0.02 0.46 0.04 0.14

Monounsaturated fatty
acids (g)

0.35 0.21 0.34 0.00 0.08 1.28 0.00 0.99 0.01 0.03

Polyunsaturated fatty
acids (g)

0.56 0.18 0.98 0.04 0.05 3.20 0.01 1.37 0.08 0.07

A  corn, sweet, yellow, raw B  rice, white, long-grain, regular, raw

C  wheat, durum D  potato, flesh and skin, raw

E  cassava, raw F  soybeans, green, raw

G  sweetpotato, raw, unprepared H  sorghum, raw

Y  yam, raw Z  plantains, raw

Species
•• Sorghum almum
•• Sorghum amplum
•• Sorghum angustum
•• Sorghum arundinaceum
• Sorghum bicolor — Cultivated sorghum, often individually called sorghum

• Sorghum bicolor subsp. drummondii — Sudan grass
•• Sorghum brachypodum
•• Sorghum bulbosum
•• Sorghum burmahicum
•• Sorghum ecarinatum
•• Sorghum exstans
•• Sorghum grande
• Sorghum halepense — Johnson grass

http://en.wikipedia.org/w/index.php?title=Dietary_mineral
http://en.wikipedia.org/w/index.php?title=Vitamin_C
http://en.wikipedia.org/w/index.php?title=Thiamin
http://en.wikipedia.org/w/index.php?title=Riboflavin
http://en.wikipedia.org/w/index.php?title=Niacin
http://en.wikipedia.org/w/index.php?title=Pantothenic_acid
http://en.wikipedia.org/w/index.php?title=Vitamin_B6
http://en.wikipedia.org/w/index.php?title=Folate
http://en.wikipedia.org/w/index.php?title=Vitamin_A
http://en.wikipedia.org/w/index.php?title=Vitamin_E
http://en.wikipedia.org/w/index.php?title=Vitamin_K
http://en.wikipedia.org/w/index.php?title=Beta-carotene
http://en.wikipedia.org/w/index.php?title=Lutein
http://en.wikipedia.org/w/index.php?title=Zeaxanthin
http://en.wikipedia.org/w/index.php?title=Saturated_fat
http://en.wikipedia.org/w/index.php?title=Monounsaturated_fat
http://en.wikipedia.org/w/index.php?title=Monounsaturated_fat
http://en.wikipedia.org/w/index.php?title=Polyunsaturated_fat
http://en.wikipedia.org/w/index.php?title=Polyunsaturated_fat
http://en.wikipedia.org/w/index.php?title=Sorghum_almum
http://en.wikipedia.org/w/index.php?title=Sorghum_amplum
http://en.wikipedia.org/w/index.php?title=Sorghum_angustum
http://en.wikipedia.org/w/index.php?title=Sorghum_arundinaceum
http://en.wikipedia.org/w/index.php?title=Sorghum_bicolor
http://en.wikipedia.org/w/index.php?title=Sorghum_bicolor_subsp._drummondii
http://en.wikipedia.org/w/index.php?title=Sorghum_brachypodum
http://en.wikipedia.org/w/index.php?title=Sorghum_bulbosum
http://en.wikipedia.org/w/index.php?title=Sorghum_burmahicum
http://en.wikipedia.org/w/index.php?title=Sorghum_ecarinatum
http://en.wikipedia.org/w/index.php?title=Sorghum_exstans
http://en.wikipedia.org/w/index.php?title=Sorghum_grande
http://en.wikipedia.org/w/index.php?title=Johnson_grass


Sorghum 1052

•• Sorghum interjectum
•• Sorghum intrans
•• Sorghum laxiflorum
•• Sorghum leiocladum
•• Sorghum macrospermum
•• Sorghum matarankense
•• Sorghum nitidum
•• Sorghum plumosum
•• Sorghum propinquum
•• Sorghum purpureosericeum
•• Sorghum stipoideum
•• Sorghum timorense
•• Sorghum trichocladum
•• Sorghum versicolor
•• Sorghum verticiliflorum
• Sorghum vulgare var. technicum  — Broomcorn

Hybrids
•• Sorghum × almum
•• Sorghum × drummondii

Sorghum genome
In 2009, a team of international researchers announced they had sequenced the sorghum genome.[13][14]
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External links
• Species Profile- Johnsongrass (Sorghum halepense) (http:/ / www. invasivespeciesinfo. gov/ plants/ johnsongrass.

shtml), National Invasive Species Information Center, United States National Agricultural Library. Lists general
information and resources for Johnsongrass.

• Crop Wild Relatives Gap Analysis Portal (http:/ / gisweb. ciat. cgiar. org/ GapAnalysis/ ?p=277) reliable
information source on where and what to conserve ex-situ, regarding Sorghum genepool

• FAO Report (1995) "Sorghum and millets in human nutrition" (http:/ / www. fao. org/ docrep/ T0818e/
T0818E00. HTM)

• FAO "Compendium on post-harvest operations" (http:/ / www. fao. org/ inpho/ content/ compend/ toc_main.
htm#TopOfPage)—Contains discussion on origin, processing and uses of sorghum

• Grain Sorghum Irrigation (http:/ / amarillo. tamu. edu/ programs/ irrigtce/ publications/ Grain Sorghum Irrigation
B-6152. pdf)

• Sorghum on US Grains Council Web Site (http:/ / www. grains. org/ page. ww?section=Barley,+ Corn+ & +
Sorghum& name=Sorghum)

• National Grain Sorghum Producers (http:/ / www. sorghumgrowers. com)
• National Sweet Sorghum Producers and Processors Association (http:/ / www. ca. uky. edu/ nssppa/ production.

html)
• Sorghum handbook (http:/ / www. grains. org/ images/ stories/ technical_publications/ Sorghum_Handbook. pdf),

US Grain Council
• Sorghum Growth Stages (http:/ / weedsoft. unl. edu/ documents/ GrowthStagesModule/ Sorghum/ Sorg. htm)
• Sweet Sorghum Ethanol Association (http:/ / www. sseassociation. org/ ), organization for the promotion and

development of sweet Sorghum as a source for biofuels, especially ethanol
• Milo, Grain Sorghum (http:/ / www. uky. edu/ Ag/ GrainCrops/ grain_sorghum. htm)
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Soy sauce

Soy sauce

A bottle of Japanese soy sauce

Chinese name

Traditional Chinese 1. 醬 油
2. 荳 油
3. 豉 油

Simplified Chinese 1. 酱 油
2. 豆 油
3. 豉 油

Transcriptions

Mandarin

- Hanyu Pinyin 1. jiàng yóu

- Sichuanese Pinyin 2. dou4 you2

Min

- Hokkien POJ 2. tāu-iû

Cantonese (Yue)

- Jyutping 3. si6 yau4

Burmese name

Burmese ပဲငံပြာရည်

IPA [pɛ́ ŋàɴ bjà jè]
Vietnamese name

Quốc ngữ xì dầu or nước tương

Thai name

Thai ซีอิ๊ว (si-ew)
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Korean name

Hangul 간장

Transcriptions

- Revised
Romanization

ganjang

- McCune-
Reischauer

kanjang

Japanese name

Kanji 醤 油

Hiragana し ょ う ゆ

Transcriptions

- Revised Hepburn shōyu

- Kunrei-shiki syôyu

Filipino name

Tagalog toyo

Soy sauce (also called soya sauce[1]) is a condiment produced by fermenting soybeans with Aspergillus oryzae or
Aspergillus sojae molds,[2] along with water and salt. After the fermentation, which yields fermented soybean paste,
the paste is pressed, and two substances are obtained: a liquid, which is the soy sauce, and a cake of (wheat and) soy
residue, the latter being usually reused as animal feed.[3] Most commonly, a grain is used together with the soybeans
in the fermentation process, but not always.[4] Also, some varieties use roasted grain. Soy sauce is a traditional
ingredient in East and Southeast Asian cuisines, where it is used in cooking and as a condiment. It originated in
China 2,800 years ago and spread throughout Asia. In more recent times, it is also used in Western cuisine and
prepared foods. All varieties of soy sauce are salty, earthy, brownish liquids intended to season food while cooking
or at the table.

History
Soy sauce originated in China 2,800 years ago and its use later spread to East and Southeast Asia.[5] Like many salty
condiments, soy sauce was probably originally a way to stretch salt, historically an expensive commodity. In Ancient
China, fermented fish with salt was used as a condiment in which soybeans was included during the fermentation
process. Eventually, this was replaced and the recipe for soy sauce, jiangyou (酱油), was created with soybeans as
principal ingredient.[6]

Records of the Dutch East India Company list soy sauce as a commodity in 1737, when seventy-five large barrels
were shipped from Dejima, Japan, to Batavia (present-day Jakarta) on the island of Java. Thirty-five barrels from
that shipment were then shipped to the Netherlands.[7] In the 18th century, Isaac Titsingh published accounts of
brewing soy sauce. Although earlier descriptions of soy sauce had been disseminated in the West, this was among
the earliest to focus specifically on the brewing of the Japanese version.[8] By the mid-19th century, the Japanese soy
sauce gradually disappeared from the European market, and soy sauce became synonymous with the Chinese
product.[9] Europeans were unable to make soy sauce because they did not understand the function of Aspergillus
oryzae, the fungus used in its brewing.[9]

One 19th century writer records that in China, the best soy sauce is "made by boiling beans soft, adding an equal 
quantity of wheat or barley, and leaving the mass to ferment; a portion of salt and three times as much water are
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afterwards put in, and the whole compound left for two or three months when the liquid is pressed and strained".[10]

Production

Soy sauce is made from soybeans

Soy sauce may be made either by fermentation or by hydrolysis; some
commercial sauces contain a mixture of fermented and chemical
sauces.

Traditional

Traditional soy sauces are made by mixing soybeans and grain with
mold cultures such as Aspergillus oryzae and other related
microorganisms and yeasts (the resulting mixture is called "koji" in
Japan; the term "koji" is used both for the mixture of soybeans, wheat,
and mold; as well as for only the mold). In older times, the mixture
was then fermented naturally in giant urns and under the sun, which
was believed to contribute additional flavors. Today, the mixture is
generally placed in a temperature and humidity controlled incubation
chamber.[11]

The production process of traditional soy sauces consists of several
steps taking months to complete:
1. Soaking and cooking: The soybeans soaked in water and boiled to

completion. The wheat is roasted and crushed.
2. Koji culturing: An equal amount of boiled soybeans and roasted wheat are mixed to form a grain mixture. A

culture of Aspergillus spore is added to the grain mixture and mixed or the mixture is allowed to gather spores
from the environment itself. The cultures include:

• Aspergillus: a genus of fungus that is used for fermenting various ingredients (the cultures are called koji in
Japanese). Three species are used for brewing soy sauce:
• A. oryzae: Strains with high proteolytic capacity are used for brewing soy sauce.[12]

• A. sojae: This fungus also has a high proteolytic capacity.
• A. tamari: This fungus is used for brewing tamari.

• Saccharomyces cerevisiae: the yeasts in the culture convert some of the sugars to ethanol which can undergo
secondary reactions to produce other flavour compounds

•• Other microbes contained in the culture:

• Bacillus spp.(genus): This organism is likely to grow soy sauce ingredients, bring to generate odors and
ammonia.

• Lactobacillus species: This organism produces a lactic acid increases the acidity in the feed.
3. Brewing: The cultured grain mixture is mixed into a specific amount of salt brine for wet fermentation or with

coarse salt for dry fermentation and left to brew. Over time, the Aspergillus mold on the soy and wheat break
down the grain proteins into free amino acid and protein fragments and starches into simple sugars. This
amino-glycosidic reaction gives soy sauce its dark brown colour. Lactic acid bacteria ferments the sugars into
lactic acid and yeasts produces ethanol, which through aging and secondary fermentation produces numerous
flavour compounds typical of soy sauce.

4. Pressing: The fully fermented grain slurry is placed into cloth-lined containers and pressed to separated the solids
from the liquid soy sauce. The isolated solids are used as fertilizer or fed to animals while the liquid soy sauce is
processed further.
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5. Pasteurization: The raw soy sauce is heated to eliminate any active yeasts and molds remaining in the soy sauce
and can be filter to remove any fine particulates

6. Storage: The soy sauce can be aged or directly bottled and sold.

Soy and wheat with Aspergillus sojae cultures to
brew soy sauce

Acid-hydrolyzed vegetable protein

Some brands of soy sauce are often made from acid-hydrolyzed soy
protein instead of brewed with a traditional culture. This process may
take only three days.[13] Although they have a different flavor, aroma,
and texture when compared to brewed soy sauces, they have a longer
shelf-life and are more commonly produced for this reason. Some
people feel the hydrolyzed sauces taste better, but some prefer the
naturally brewed varieties. The clear plastic packets of dark sauce
common with Chinese-style take out food typically use a hydrolyzed
vegetable protein formula. Some higher-quality hydrolyzed vegetable
protein products with no added salt, sugar or colorings are sold as
low-sodium soy sauce alternatives called "liquid aminos" in health food stores, similar to the way salt substitutes are
used. These products are, however not necessarily low in sodium.

Carcinogens may form during the manufacture of chemical sauce.[14]

Types
Soy sauce is widely used as a particularly important flavoring and has been integrated into the traditional cuisines of
many East Asian and Southeast Asian cultures. Despite their rather similar appearance, soy sauces produced in
different cultures and regions are different in taste, consistency, fragrance and saltiness. Soy sauce retains its quality
longer when kept away from direct sunlight.

Chinese

Chinese soy sauce, jiangyou (simpl.: 酱 油 / trad.: 醬油) or chiyou (豉 油), is primarily made from soybeans, with
relatively low amounts of other grains. Chinese soy sauce can be roughly split into two classes which can be brewed
or a blended.

Brewed

Soy sauce that have been brewed directly from a fermentation process using wheat, soybeans, salt, and water without
additional additives.

• Light or fresh soy sauce (生抽 shēngchōu or 酱清 "jiàngqing") is a thin (low viscosity), opaque, lighter brown
soy sauce, brewed by first culturing steamed wheat and soybeans with Aspergillus, and then letting the mixture
ferment in brine. It is the main soy sauce used for seasoning, since it is saltier, has less noticeable color, and also
adds a distinct flavour.
• Tóuchōu (simplified Chinese: 头 抽; traditional Chinese: 頭 抽): The light soy sauce made from the first

pressing of the soybeans, which can be loosely translated as first soy sauce or referred to as premium light soy
sauce. Touchōu is sold at a premium because, like extra virgin olive oil, the flavor of the first pressing is
considered superior. Due to its delicate flavour it is used primarily for dipping.

• Shuānghuáng (雙璜): A light soy sauce that double-fermented by using the light soy sauce from another batch
to take the place of brine for a second brewing This adds further complexity to the flavour of the light soy
sauce. Due to is complex flavour this soy sauce primarily for dipping.
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• Yìnyóu (蔭油): A darker soy sauce brewed primarily in Taiwan by culturing only steamed soybeans with
Aspergillus and mixing the cultured soybeans with coarse rock salt before undergoing prolonged dry
fermentation. The flavour of this soy sauce is complex and rich and is used for dipping or in red cooking. For the
former use, yinyou can be thickened with starch to produce a thick soy sauce.[15]

Blended

Additives with sweet or umami tastes are sometimes added to a finished brewed soy sauce to modify its taste and
texture.

• Dark and old soy sauce (老抽 lǎochōu), a darker and slightly thicker soy sauce made from light soy sauce. This
soy sauce is produced through prolonged aging and added caramel, and may contain added molasses to give it its
distinctive appearance. This variety is mainly used during cooking, since its flavour develops during heating. It
has a richer, slightly sweeter, and less salty flavour than light soy sauce. Dark soy sauce is partly used to add color
and flavour to a dish after cooking, but, as stated above, is more often used during the cooking process, rather
than after.
• Mushroom dark soy (草菇老抽 cǎogū lǎochōu): In the finishing and aging process of making dark soy sauce,

the broth of Volvariella volvacea mixed into the soy sauce and is then exposed to the sun to produce this type
of dark soy. The added broth gives this soy sauce a richer flavour than plain dark soy sauce.

• Thick soy sauce (醬油膏 jiàngyóugāo), is a dark soy sauce that has been thickened with starch and sugar and
occasionally flavored with certain spices and MSG. This sauce is often used as a dipping sauce or finishing
sauce and poured on food as a flavourful addition, however due to its sweetness and caramelized flavours from
its production process the sauce is also used in red cooking.

• Shrimp soy sauce (虾子酱油): Fresh soy sauce is simmered with fresh shrimp and finished with sugar, baijiu
(type of distilled liquor), and spices. A specialty of Suzhou.

Japanese

Japanese supermarket soy sauce corner

Buddhist monks from China introduced soy sauce into Japan in the 7th
century,[16] where it is known as shōyu (醤 油 shōyu).[17][18] The
Japanese word tamari is derived from the verb tamaru (溜 る) that
signifies "to accumulate", referring to the fact that tamari was
traditionally a liquid byproduct produced during the fermentation of
miso (type of seasoning). Japan is the leading producer of tamari.

Shōyu is traditionally divided into five main categories depending on
differences in their ingredients and method of production. Most, but
not all Japanese soy sauces include wheat as a primary ingredient,
which tends to give them a slightly sweeter taste than their Chinese
counterparts. They also tend towards an alcoholic sherry-like flavor, sometimes enhanced by the addition of small
amounts of alcohol as a natural preservative. The widely varying flavors of these soy sauces are not always
interchangeable, some recipes only call for one type or the other, much like a white wine cannot replace a red's
flavor or beef stock does not produce the same results as fish stock.

Some soy sauces made in the Japanese way or styled after them contain about fifty percent wheat.

Soy sauce has a distinct basic taste called umami (旨味, "pleasant savory taste") in Japanese, due to naturally
occurring free glutamates. Umami was identified as a basic taste in 1908 by Kikunae Ikeda of the Tokyo Imperial
University.
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Varieties

• Koikuchi (濃口, "dark color"): Originating in the Kantō region, its usage eventually spread all over Japan. Over
80% of the Japanese domestic soy sauce production is of koikuchi, and can be considered the typical Japanese soy
sauce. It is produced from roughly equal quantities of soybean and wheat. This variety is also called kijōyu
(生醤油) or namashōyu (生 し ょ う ゆ) when it is not pasteurized.

• Usukuchi (薄口, "light color"): Particularly popular in the Kansai region of Japan, it is both saltier and lighter in
color than koikuchi. The lighter color arises from the use of amazake, a sweet liquid made from fermented rice,
that is used in its production.

• Tamari (た ま り): Produced mainly in the Chūbu region of Japan, tamari is darker in appearance and richer in
flavour than koikuchi. It contains little or no wheat. Wheat-free tamari can be used by people with gluten
intolerance. It is the "original" Japanese soy sauce, as its recipe is closest to the soy sauce originally introduced to
Japan from China. Technically, this variety is known as miso-damari (味 噌 溜 り), as this is the liquid that runs
off miso as it matures.

• Shiro (白, "white"): In contrast to tamari soy sauce, shiro soy sauce uses mostly wheat and very little soybean,
lending it a light appearance and sweet taste. It is more commonly used in the Kansai region to highlight the
appearances of food, for example sashimi.

• Saishikomi (再仕込, "twice-brewed") : This variety substitutes previously-made koikuchi for the brine normally
used in the process. Consequently, it is much darker and more strongly flavored. This type is also known as kanro
shōyu (甘 露 醤 油) or "sweet shōyu".

Shōyu (koikuchi) and light colored shōyu
(usukuchi) as sold in Japan by Kikkoman, 1 litre

bottles

Newer varieties of Japanese soy sauce include:[19]

• Gen'en (減塩, "reduced salt"): This version contains 50% less salt
than regular shōyu for health conscious consumers.

• Usujio (薄塩, "light salt"): This version contains 20% less salt than
regular shōyu.

All of these varieties are sold in the marketplace in three different
grades according to how they were produced:

• Honjōzō (本 醸 造, "genuine fermented"): Contains 100% genuine
fermented product

• Kongō-jōzō (混 合 醸 造, "mixed fermented"): Contains genuine
fermented shōyu mash mixed with 30–50% of chemical or
enzymatic hydrolysate of plant protein

• Kongō (混 合, "mixed"): Contains Honjōzō or Kongō-jōzō shōyu mixed with 30–50% of chemical or enzymatic
hydrolysate of plant protein

All the varieties and grades may be sold according to three official levels of quality:[20]

• Hyōjun (標 準): Standard grade, contains more than 1.2% total nitrogen
• Jōkyū (上 級 ): Upper grade, contains more than 1.35% of total nitrogen
• Tokkyū (特 級): Special grade, contains more than 1.5% of total nitrogen
Soy sauce is also commonly known as shoyu, and less commonly shōyu, in Hawaii and Brazil.
Most representations of Asian cuisine in Brazil (as the result of the diaspora Chinese and Koreans both do have 
valued cultural icons and there are Chinese restaurants in all major metropolises and most 400.000+ pop. cities in the 
Central-Southern half of the country) display as its ingredients, when it is necessary, Japanese-like soy sauce since it 
is widely popular and less expensive than imports. There are some differences from the shōyu in the Japanese market 
as for example Sakura, the market-leading Brazilian brand for soy sauce, features just a 35% less salt variety (instead 
of the Japanese standards 20% and 50%) and all of it's soy sauce is gluten free (it does use maize instead of wheat in
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the fermentation process).

Indonesian
In Indonesia, soy sauce is known as kecap (also ketjap or kecap), which is a catch-all term for fermented sauces, and
cognate to the English word "ketchup".[21] Three common varieties of Indonesian soy-based kecap exist:
Kecap asin

Salty soy sauce, which is very similar to Chinese light soy sauce, but usually somewhat thicker and has a
stronger flavor; it can be replaced by light Chinese soy sauce in recipes.

Kecap manis

Sweet soy sauce, which has a thick, almost syrupy consistency and a pronounced sweet, treacle-like flavor due
to generous addition of palm sugar. In cooking, it may be replaced by molasses with a little vegetable stock
stirred in.

Kecap manis sedang

Medium sweet soy sauce, which has a less thick consistency and a saltier taste than Manis.

Korean
Korean soy sauce, (called Joseon ganjang, 조선간장, in Korean) is a byproduct of the production of doenjang
(Korean fermented soybean paste). They are mainly used in making soups, seasoning, and dip sauce. Joseon
ganjang, thin and dark brown in color, is made entirely of soy and brine, and has a saltiness that varies according to
the producer. Wide scale use of Joseon ganjang has been somewhat superseded by cheaper factory-made Japanese
style soy sauce, called waeganjang (hangul: 왜간장/倭: 간장). According to the 2001 national food consumption
survey in Korea, traditional fermented ganjang comprised only 1.4% of soy sauce purchases.[22]

Burmese or Myanmar
Burma is a country with a high production of soy bean. Pickled bean curds (se-tou-fu), made from soy beans and
usually more spicy than those in the neighbouring countries, is one of the staples in Myanmar. Export of bean is
upwards of hundred tons a year. The Burmese soy sauce production dated back to the Bagan era in the 9th and 10th
century. Scripts written in praise of pe ngan byar yay (ပဲငံပြာရည်, literally "bean fish sauce") were found. Production
increased to its heights during the Konbaung dynasty, circa 1700, when there was a bolstered migration of ethnic
groups from the north to boost and modify the production of silk in Amarapura. Thick soy sauce is called kya nyo
(ကြာညို့, from Chinese jiangyou 醬 油).

Philippine
A soy sauce-based product popular in the Philippines is called toyo, usually found alongside other sauces such as fish
sauce (patis) and sugar cane vinegar (suka). The flavor of Philippine soy sauce is a combination of ingredients made
from soybeans, wheat, salt, and caramel, is interestingly milder compared to its other Asian counterparts—possibly
an adaptation to the demands of the Filipino palate and its cuisine. It is thinner in texture and has a saltier taste
compared to its Southeast Asian counterparts, much more similar to the Japanese shōyu. It is used as a staple
condiment to flavor many cooked dishes and as a marinade during cooking, it is also a table condiment. It is usually
mixed and served with calamansi (the combination is known as toyomansi), a small Asian citrus-lime.
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Singapore and Malaysian

In Mandarin Chinese spoken in Malaysia and Singapore, soy sauce in general is refer as dòuyóu (豆 油), a Mandarin
transliteration of the Hokkien term for the sauce or jiàngyóu (醬 油); light soy sauce is jiàngqīng (醬 清). Angmo
daoiu (紅 毛 豆 油, lit. "foreigners' soy sauce") is the Hokkien name for Worcestershire sauce.
Malays from Malaysia, using the Malay dialect similar to Indonesian, use the word kicap for soy sauce. Kicap is
traditionally of two types: kicap lemak (lit "fat/rich soy sauce") and kicap cair. Kicap lemak is similar to Indonesian
kecap manis but with very much less sugar while kicap cair is the Malaysian equivalent of kecap asin.

Taiwanese
The history of soy sauce making in Taiwan can be traced back to southeastern China, in the provinces of Fujian and
Guangdong. Taiwanese soy sauce is known for its black bean variant, known as black bean soy sauce (黑 豆 蔭

油), which takes longer to produce (about 6 months). Most major soy sauce makers in Taiwan, such as Kimlan (金
蘭), Wan Ja Shan (萬 家 香), and President-Kikkoman (統 萬), produce soy sauce made from soybeans and wheat.
A few other makers, such as Wuan Chuang (丸 莊), O'Long (黑 龍), Tatung (大 同) and Ruei Chun (瑞 春) make
black bean soy sauce.[23]

Vietnamese

In Vietnam, Chinese-style soy sauce is called xì dầu (derived from the Cantonese name 豉 油) or nước tương. The
term "soy sauce" could also imply other condiments and soy bean paste with thick consistency known as tương.
Both are used mostly as a seasoning or dipping sauce for a number of dishes. Vietnamese cuisine itself favors fish
sauce in cooking but nước tương has a clear presence in vegetarian cooking.

Nutrition

A bottle of commercially produced
light soy sauce

A study by the National University of Singapore showed that Chinese dark soy
sauce contains 10 times the antioxidants of red wine, and can help prevent
cardiovascular diseases.[24] (However, it is unlikely to be used in nearly as great
a quantity as wine.) Soy sauce is rich in lactic acid bacteria and of excellent
anti-allergic potential.[25][26]

Soy sauce contains ethyl carbamate.
Soy sauce does not contain a level of the beneficial isoflavones associated with
other soy products such as tofu or edamame.[27] It can also be very salty, having
a salt content of between 14%–18%. Low-sodium soy sauces are produced, but it
is difficult to make soy sauce without using some quantity of salt as an
antimicrobial agent.[28]

100ml of soy sauce contains the following nutritional information according to
the USDA:
•• Calories : 60
•• Fat: 0.1
•• Carbohydrates: 5.57
•• Fibers: 0.8
•• Protein: 10.51

Allergies

Further information: Soy allergy
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Most varieties of soy sauce contain wheat, to which some people have a medical intolerance.[29] However, some
naturally brewed soy sauces made with wheat may be tolerated by people with a specific intolerance to gluten
because gluten is not detectable in the finished product.[30] Japanese tamari soy sauce is traditionally wheat-free, and
some tamari available commercially today is wheat- and gluten-free. Kikkoman now make a gluten free soy sauce
using rice flour instead of wheat.[31]

Carcinogens
A 2001 test of various soy sauces and related products by the United Kingdom Food Standards Agency (FSA) found
that 22 out of 100 samples contained a substance called 3-MCPD (3-monochloropropane-1,2-diol) at levels
considerably higher than those deemed safe by the European Union.[32] About two-thirds of the 22 samples also
contained a second chemical called 1,3-DCP (1,3-dichloropropane-2-ol), which experts advise should not be present
at any levels in food. Both chemicals are carcinogenic, and 1,3-DCP can cause genetic damage to be passed on to
offspring who never consumed the sauces.[33] The FSA recommended that the affected products be withdrawn,[34]

and in June 2001 issued a Public Health Advice leaflet[35] warning against a small number of soy sauce products that
were found to contain high levels of potentially cancer-causing chemicals. The leaflet singled out brands and
products (some by batch numbers) imported from Thailand, China, Hong Kong and Taiwan. Although the leaflet
primarily looked at soy sauce, it also included oyster sauce, marinades and other types of sauces, that affected the
brands Golden Mountain, King Imperial, Pearl River Bridge, Jammy Chai, Lee Kum Kee, Golden Mark, Kimlan,
Golden Swan, Sinsin and Tung Chun. Despite these being small in number in the UK, they are the dominant brands
in their respective nations.
In Vietnam, 3-MCPD was found in toxic levels (In 2004 the HCM City Institute of Hygiene and Public Health found
33 of 41 sample of soya sauce with high rates of 3-MCPD, including six samples with 11,000 to 18,000 times more
3-MPCD than permitted, compared to about 5,000 times in 2001)[36] in soy sauces there in 2007, along with
formaldehyde in the national dish Pho, and banned pesticides in vegetables and fruits. The newspaper Thanh Nien
Daily commented: "Health agencies have known that Vietnamese soy sauce, the country's second most popular sauce
after fish sauce, has been chock-full of cancer agents since at least 2001."[37]
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Soybean

Soybean

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Fabales
Family: Fabaceae
Subfamily: Faboideae
Genus: Glycine

Species: G. max

Binomial name

Glycine max
(L.) Merr.

Synonyms[1]

• Dolichos soja L.
• Glycine angustifolia Miq.
• Glycine gracilis Skvortsov
• Glycine hispida (Moench) Maxim.
• Glycine soja sensu auct.
• Phaseolus max L.
• Soja angustifolia Miq.
• Soja hispida Moench
• Soja japonica Savi
• Soja max (L.) Piper
• Soja soja H.Karst.
• Soja viridis Savi
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The soybean (U.S.) or soya bean (UK) (Glycine max)[2] is a species of legume native to East Asia, widely grown
for its edible bean which has numerous uses. The plant is classed as an oilseed rather than a pulse by the Food and
Agricultural Organization (FAO).
Fat-free (defatted) soybean meal is a significant and cheap source of protein for animal feeds and many prepackaged
meals;[3] soy vegetable oil is another product of processing the soybean crop. For example, soybean products such as
textured vegetable protein (TVP) are ingredients in many meat and dairy analogues.[4] Soybeans produce
significantly more protein per acre than most other uses of land.[5]

Traditional nonfermented food uses of soybeans include soy milk, and from the latter tofu and tofu skin. Fermented
foods include soy sauce, fermented bean paste, natto, and tempeh, among others. The oil is used in many industrial
applications. The main producers of soy are the United States (35%), Brazil (27%), Argentina (19%), China (6%)
and India (4%).[6] The beans contain significant amounts of phytic acid, alpha-linolenic acid, and the isoflavones
genistein and daidzein.

Name
The plant is sometimes referred to as greater bean (大 豆 - Chinese dàdòu and Japanese daizu). Both the immature
soybean and its dish are called edamame in Japan,[7][8] but in English, edamame refers only to a specific dish.
The English word "soy" is derived from the Japanese pronunciation of shōyu (醤 油, し ょ う ゆ), the Japanese
word for soya sauce; "soya" comes from the Dutch adaptation of the same word.

Classification

Varieties of soybeans are used for many purposes.

The genus name Glycine was originally introduced by Carl
Linnaeus (1737) in his first edition of Genera Plantarum. The
word glycine is derived from the Greek - glykys (sweet) and likely
refers to the sweetness of the pear-shaped (apios in Greek) edible
tubers produced by the native North American twining or climbing
herbaceous legume, Glycine apios, now known as Apios
americana. The cultivated soybean first appeared in Species
Plantarum, by Linnaeus, under the name Phaseolus max L. The
combination Glycine max (L.) Merr., as proposed by Merrill in
1917, has become the valid name for this useful plant.

The genus Glycine Willd. is divided into two subgenera, Glycine
and Soja. The subgenus Soja (Moench) F.J. Herm. includes the
cultivated soybean, Glycine max (L.) Merr., and the wild soybean,
Glycine soja Sieb. & Zucc. Both species are annuals. Glycine soja
is the wild ancestor of Glycine max, and grows wild in China,
Japan, Korea, Taiwan and Russia.[9] The subgenus Glycine
consists of at least 16 wild perennial species: for example, Glycine
canescens F.J. Herm. and G. tomentella Hayata, both found in
Australia and Papua New Guinea.[10][11]

Like some other crops of long domestication, the relationship of
the modern soybean to wild-growing species can no longer be traced with any degree of certainty. It is a cultural
variety with a very large number of cultivars.
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Description and physical characteristics
Soy varies in growth and habit. The height of the plant varies from below 20 cm (unknown operator: u'strong' in)
up to 2 metres (unknown operator: u'strong' ft).
The pods, stems, and leaves are covered with fine brown or gray hairs. The leaves are trifoliolate, having three to
four leaflets per leaf, and the leaflets are 6–15 cm (unknown operator: u'strong'unknown operator:
u'strong'unknown operator: u'strong' unknown operator: u'strong') long and 2–7 cm (unknown operator:
u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown operator: u'strong') broad. The
leaves fall before the seeds are mature. The inconspicuous, self-fertile flowers are borne in the axil of the leaf and are
white, pink or purple.

Small, purple soybean flowers

The fruit is a hairy pod that grows in clusters of three to five, each
pod is 3–8 cm long (1–3 in) and usually contains two to four
(rarely more) seeds 5–11 mm in diameter.

Soybeans occur in various sizes, and in many hull or seed coat
colors, including black, brown, blue, yellow, green and mottled.
The hull of the mature bean is hard, water resistant, and protects
the cotyledon and hypocotyl (or "germ") from damage. If the seed
coat is cracked, the seed will not germinate. The scar, visible on
the seed coat, is called the hilum (colors include black, brown,
buff, gray and yellow) and at one end of the hilum is the
micropyle, or small opening in the seed coat which can allow the
absorption of water for sprouting.

Remarkably, seeds such as soybeans containing very high levels of protein can undergo desiccation, yet survive and
revive after water absorption. A. Carl Leopold, son of Aldo Leopold, began studying this capability at the Boyce
Thompson Institute for Plant Research at Cornell University in the mid 1980s. He found soybeans and corn to have a
range of soluble carbohydrates protecting the seed's cell viability.[12] Patents were awarded to him in the early 1990s
on techniques for protecting "biological membranes" and proteins in the dry state. Compare to tardigrades.

Chemical composition of the seed

Soybean, mature seeds, raw

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1866 kJ (unknown operator: u'strong' kcal)

Carbohydrates 30.16 g

- Sugars 7.33 g

- Dietary fiber 9.3 g

Fat 19.94 g

- saturated 2.884 g

- monounsaturated 4.404 g

- polyunsaturated 11.255 g

Protein 36.49 g

- Tryptophan 0.591 g

- Threonine 1.766 g
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- Isoleucine 1.971 g

- Leucine 3.309 g

- Lysine 2.706 g

- Methionine 0.547 g

- Cystine 0.655 g

- Phenylalanine 2.122 g

- Tyrosine 1.539 g

- Valine 2.029 g

- Arginine 3.153 g

- Histidine 1.097 g

- Alanine 1.915 g

- Aspartic acid 5.112 g

- Glutamic acid 7.874 g

- Glycine 1.880 g

- Proline 2.379 g

- Serine 2.357 g

Water 8.54 g

Vitamin A equiv. 1 μg (0%)

Vitamin B6 0.377 mg (29%)

Vitamin B12 0 μg (0%)

Choline 115.9 mg (24%)

Vitamin C 6.0 mg (7%)

Vitamin K 47 μg (45%)

Calcium 277 mg (28%)

Iron 15.70 mg (121%)

Magnesium 280 mg (79%)

Phosphorus 704 mg (101%)

Potassium 1797 mg (38%)

Sodium 2 mg (0%)

Zinc 4.89 mg (51%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Together, soybean oil and protein content account for about 60% of dry soybeans by weight; protein at 40% and oil
at 20%. The remainder consists of 35% carbohydrate and about 5% ash. Soybean cultivars comprise approximately
8% seed coat or hull, 90% cotyledons and 2% hypocotyl axis or germ.
Most soy protein is a relatively heat-stable storage protein. This heat stability enables soy food products requiring
high temperature cooking, such as tofu, soy milk and textured vegetable protein (soy flour) to be made.
The principal soluble carbohydrates of mature soybeans are the disaccharide sucrose (range 2.5–8.2%), the 
trisaccharide raffinose (0.1–1.0%) composed of one sucrose molecule connected to one molecule of galactose, and
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the tetrasaccharide stachyose (1.4 to 4.1%) composed of one sucrose connected to two molecules of galactose. While
the oligosaccharides raffinose and stachyose protect the viability of the soybean seed from desiccation (see above
section on physical characteristics) they are not digestible sugars, and therefore contribute to flatulence and
abdominal discomfort in humans and other monogastric animals; compare to the disaccharide trehalose. Undigested
oligosaccharides are broken down in the intestine by native microbes, producing gases such as carbon dioxide,
hydrogen, and methane.
Since soluble soy carbohydrates are found in the whey and are broken down during fermentation, soy concentrate,
soy protein isolates, tofu, soy sauce, and sprouted soybeans are without flatus activity. On the other hand, there may
be some beneficial effects to ingesting oligosaccharides such as raffinose and stachyose, namely, encouraging
indigenous bifidobacteria in the colon against putrefactive bacteria.
The insoluble carbohydrates in soybeans consist of the complex polysaccharides cellulose, hemicellulose, and pectin.
The majority of soybean carbohydrates can be classed as belonging to dietary fiber.
Within soybean oil or the lipid portion of the seed is contained the phytosterols:
stigmasterol(17-21%),sitosterol(53-56%) and campesterol (20-23%) accounting for 2.5% of the lipid fraction. More
recently phytosterols have been shown to have a cholesterol lowering activity.[13][14][15]

Nutrition
Further information: [[Soy protein]]
For human consumption, soybeans must be cooked with "wet" heat to destroy the trypsin inhibitors (serine protease
inhibitors). Raw soybeans, including the immature green form, are toxic to humans, swine, chickens, and in fact, all
monogastric animals.[16]

Soybeans are considered by many agencies to be a source of complete protein.[17] A complete protein is one that
contains significant amounts of all the essential amino acids that must be provided to the human body because of the
body's inability to synthesize them. For this reason, soy is a good source of protein, amongst many others, for
vegetarians and vegans or for people who want to reduce the amount of meat they eat. According to the US Food and
Drug Administration:

Soy protein products can be good substitutes for animal products because, unlike some other beans, soy
offers a 'complete' protein profile. ... Soy protein products can replace animal-based foods—which also
have complete proteins but tend to contain more fat, especially saturated fat—without requiring major
adjustments elsewhere in the diet.[17]

However, as with many dietary health claims, there are opposing viewpoints on the health benefits of soybeans.[18]

The gold standard for measuring protein quality, since 1990, is the Protein Digestibility Corrected Amino Acid Score
(PDCAAS) and by this criterion soy protein is the nutritional equivalent of meat, eggs, and casein for human growth
and health. Soybean protein isolate has a biological value of 74, whole soybeans 96, soybean milk 91, and eggs
97.[19]

Soy protein is essentially identical to that of other legume seeds.[20][21][22] Moreover, soybeans can produce at least
twice as much protein per acre than any other major vegetable or grain crop besides hemp, five to 10 times more
protein per acre than land set aside for grazing animals to make milk, and up to 15 times more protein per acre than
land set aside for meat production.[5]

Consumption of soy may also reduce the risk of colon cancer, possibly due to the presence of sphingolipids.[23]
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Comparison of Soybean to other major staple foods

The following table shows the nutrient content of green soybean and other major staple foods, each in respective raw
form. Raw staples, however, aren't edible and can not be digested. These must be sprouted, or prepared and cooked
for human consumption. In sprouted and cooked form, the relative nutritional and anti-nutritional contents of each of
these grains is remarkably different from that of raw form of these grains reported in this table. The nutritional value
of soybean and each cooked staple depends on the pre-processing and the method of cooking: boiling, frying,
roasting, baking, etc.

Nutrient content of major staple foods[24]

STAPLE: Maize /
Corn[A]

Rice[B] Wheat[C] Potato[D] Cassava[E] Soybean[F] Sweet
potato[G]

Sorghum[H] Yam[Y] Plantain[Z]

Component (per 100g
portion)

Amount Amount Amount Amount Amount Amount Amount Amount Amount Amount

Water (g) 76 12 11 79 60 68 77 9 70 65

Energy (kJ) 360 1528 1419 322 670 615 360 1419 494 511

Protein (g) 3.2 7.1 13.7 2.0 1.4 13.0 1.6 11.3 1.5 1.3

Fat (g) 1.18 0.66 2.47 0.09 0.28 6.8 0.05 3.3 0.17 0.37

Carbohydrates (g) 19 80 71 17 38 11 20 75 28 32

Fiber (g) 2.7 1.3 10.7 2.2 1.8 4.2 3 6.3 4.1 2.3

Sugar (g) 3.22 0.12 0 0.78 1.7 0 4.18 0 0.5 15

Calcium (mg) 2 28 34 12 16 197 30 28 17 3

Iron (mg) 0.52 4.31 3.52 0.78 0.27 3.55 0.61 4.4 0.54 0.6

Magnesium (mg) 37 25 144 23 21 65 25 0 21 37

Phosphorus (mg) 89 115 508 57 27 194 47 287 55 34

Potassium (mg) 270 115 431 421 271 620 337 350 816 499

Sodium (mg) 15 5 2 6 14 15 55 6 9 4

Zinc (mg) 0.45 1.09 4.16 0.29 0.34 0.99 0.3 0 0.24 0.14

Copper (mg) 0.05 0.22 0.55 0.11 0.10 0.13 0.15 - 0.18 0.08

Manganese (mg) 0.16 1.09 3.01 0.15 0.38 0.55 0.26 - 0.40 -

Selenium (mcg) 0.6 15.1 89.4 0.3 0.7 1.5 0.6 0 0.7 1.5

Vitamin C (mg) 6.8 0 0 19.7 20.6 29 2.4 0 17.1 18.4

Thiamin (mg) 0.20 0.58 0.42 0.08 0.09 0.44 0.08 0.24 0.11 0.05

Riboflavin (mg) 0.06 0.05 0.12 0.03 0.05 0.18 0.06 0.14 0.03 0.05

Niacin (mg) 1.70 4.19 6.74 1.05 0.85 1.65 0.56 2.93 0.55 0.69

Pantothenic acid (mg) 0.76 1.01 0.94 0.30 0.11 0.15 0.80 - 0.31 0.26

Vitamin B6 (mg) 0.06 0.16 0.42 0.30 0.09 0.07 0.21 - 0.29 0.30

Folate Total (mcg) 46 231 43 16 27 165 11 0 23 22

Vitamin A (IU) 208 0 0 2 13 180 14187 0 138 1127

Vitamin E,
alpha-tocopherol (mg)

0.07 0.11 0 0.01 0.19 0 0.26 0 0.39 0.14

Vitamin K (mcg) 0.3 0.1 0 1.9 1.9 0 1.8 0 2.6 0.7
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Beta-carotene (mcg) 52 0 0 1 8 0 8509 0 83 457

Lutein+zeazanthin
(mcg)

764 0 0 8 0 0 0 0 0 30

Saturated fatty acids (g) 0.18 0.18 0.45 0.03 0.07 0.79 0.02 0.46 0.04 0.14

Monounsaturated fatty
acids (g)

0.35 0.21 0.34 0.00 0.08 1.28 0.00 0.99 0.01 0.03

Polyunsaturated fatty
acids (g)

0.56 0.18 0.98 0.04 0.05 3.20 0.01 1.37 0.08 0.07

A  corn, sweet, yellow, raw B  rice, white, long-grain, regular, raw

C  wheat, durum D  potato, flesh and skin, raw

E  cassava, raw F  soybeans, green, raw

G  sweetpotato, raw, unprepared H  sorghum, raw

Y  yam, raw Z  plantains, raw

Cultivation

Soybean output in 2005

Top Soybean Producers
in 2009

(million metric tons)

  United States 91.4

  Brazil 57.3

  Argentina 31.0

  China 15.0

  India 10.1

3.9

  Canada 3.5

  Bolivia 1.5

  Ukraine 1.0

World Total 223.0

Source:
UN Food & Agriculture Organisation
(FAO)[10]
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Soybeans are an important global crop, providing oil and protein. In the United States, the bulk of the harvest is
solvent-extracted with hexane, and the "toasted" defatted soymeal (50% protein) then makes possible the raising of
farm animals (e.g. chicken, hog, turkey) on an industrial scale never before seen in human history. A very small
proportion of the crop is consumed directly by humans. Soybean products do, however, appear in a large variety of
processed foods.
During World War II, soybeans became important in both North America and Europe chiefly as substitutes for other
protein foods and as a source of edible oil. During World War II, the soybean was discovered as fertilizer by the
United States Department of Agriculture. In the 1960-1 Dillion round of the General Agreement on Tariffs and
Trade (GATT), the United States secured tariff-free access for its soybeans to the European market. In the 1960s, the
United States exported over 90% of the world's soybeans.[25][26] In 2005, top soybeans exporters are Brazil (39% of
world soybean exports), United States (37%) and Argentina (16%), while top importers are China (41% of world
soybean imports), European Union (22%), Japan (6%) and Mexico (6%).[27]

Cultivation is successful in climates with hot summers, with optimum growing conditions in mean temperatures of
20 to 30 °C (68 to 86 °F); temperatures of below 20 °C and over 40 °C (68 °F, 104 °F) retard growth significantly.
They can grow in a wide range of soils, with optimum growth in moist alluvial soils with a good organic content.
Soybeans, like most legumes, perform nitrogen fixation by establishing a symbiotic relationship with the bacterium
Bradyrhizobium japonicum (syn. Rhizobium japonicum; Jordan 1982). For best results, though, an inoculum of the
correct strain of bacteria should be mixed with the soybean (or any legume) seed before planting. Modern crop
cultivars generally reach a height of around 1 m (unknown operator: u'strong' ft), and take 80–120 days from
sowing to harvesting.
The U.S., Brazil, Argentina, China and India are the world's largest soybean producers and represent more than 90%
of global soybean production.[28] The U.S. produced 75 million tons of soybeans in 2000, of which more than
one-third was exported. In the 2010-2011 production year, this figure is expected to be over 90 million tons.[] Other
leading producers are Brazil, Argentina, Paraguay, China, and India.
The average worldwide yield for soybean crops, in 2010, was 2.5 tonnes per hectare. The three largest producers had
an average nationwide soybean crop yields of about 3 tonnes per hectare. The most productive soybean farms in the
world in 2010 were in Turkey, with a nationwide average farm yield of 3.7 tonnes per hectare.[29] The world record
for soybean yield is 10.8 tonnes per hectare, demonstrated in 2010 by Kip Cullers, a farmer in Purdy, Missouri.[30]

Kip Cullers claims the secret to his record breaking soybean crop yields year after year is attention to detail,
proactive management style, irrigation, herbicides, keeping plants healthy and stress free for the entire growing
season.
Environmental groups, such as Greenpeace and the WWF, have reported soybean cultivation and the probability of
increased soybean cultivation in Brazil has destroyed huge areas of Amazon rainforest, and is encouraging further
deforestation.[31][32]

American soil scientist Dr. Andrew McClung, who first showed that the ecologically biodiverse savannah of the
Cerrado region of Brazil could grow profitable soybeans, was awarded the 2006 World Food Prize on October 19,
2006.[33][34]

In the USA human sewage sludge can be used as fertilizer to grow soybeans. Soybeans grown in sewage sludge
likely contain elevated concentrations of metals.[35][36] Soybean plants are vulnerable to a wide range of bacterial
diseases, fungal diseases, viral diseases and parasites. Soybeans can be grown organically, that is, without the use of
synthetic pesticides and fertilizers.
Further information: List of soybean diseases
Further information: Organic Beans
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History
Soybeans were a crucial crop in eastern Asia long before written records. They remain a major crop in China, Japan,
and Korea. Prior to fermented products such as soy sauce, tempeh, natto, and miso, soy was considered sacred for its
use in crop rotation as a method of fixing nitrogen. The plants would be plowed under to clear the field for food
crops. Soy was first introduced to Europe in the early 18th century and to British colonies in North America in 1765,
where it was first grown for hay. Benjamin Franklin wrote a letter in 1770 mentioning sending soybeans home from
England. Soybeans did not become an important crop outside of Asia until about 1910. In America, soy was
considered an industrial product only, and was not used as a food prior to the 1920s. Soy was introduced to Africa
from China in the late 19th century, and is now widespread across the continent.

Asia
The wild ancestor of the soybean is Glycine soja (previously called G. ussuriensis), a legume native to central
China.[37] The soybean has been used in China for 5,000 years as a food and a component of drugs. According to the
ancient Chinese myth, in 2853 BCE, the legendary Emperor Shennong of China proclaimed that five plants were
sacred: soybeans, rice, wheat, barley, and millet.[38] Cultivation of soybeans was long confined chiefly to China, but
gradually spread to other countries.[39]

The oldest preserved soybeans were found in archaeological sites in Korea dated about 1000 BCE, though it is
uncertain if they were wild, or cultivated strains - though the size of cultivated beans, the main difference between
the two, is a genetic alteration that determines whether the wild pods burst to scatter seeds, and neither feature could
be determined from the remains. Wild-size soybeans have been found in the Yellow River basin of China.[40]

Radiocarbon dating of soybean samples recovered through flotation during excavations at the Early Mumun period
Okbang site in Korea indicated soybean was cultivated as a food crop in around 1000–900 BCE.[40]

From about the first century CE to the Age of Discovery (15-16th century), soybeans were introduced into several
countries, such as India, Japan, Indonesia, the Philippines, Vietnam, Thailand, Cambodia, Malaysia, Burma, Taiwan
and Nepal. This spread was due to the establishment of sea and land trade routes. The best current evidence on the
Japanese Archipelago suggests soybean cultivation occurred in the early Yayoi period. The earliest Japanese textual
reference to the soybean is in the classic Kojiki (Records of Ancient Matters), which was completed in 712 BC.
Many people have claimed soybeans in Asia were historically only used after a fermentation process, which lowers
the high phytoestrogens content found in the raw plant. However, terms similar to "soy milk" have been in use since
82 CE,[41] and there is evidence of tofu consumption that dates to 220.[42]

United States
Soybeans were introduced to America in 1765 by Samuel Bowen, a sailor who had visited China. He grew soy near
Savannah, Georgia, and even made soy sauce for sale to England.[43]

Soy took on a very important role in the United States after World War I. During the Great Depression, the
drought-stricken (Dust Bowl) regions of the United States were able to use soy to regenerate their soil because of its
nitrogen-fixing properties. Farms were increasing production to meet with government demands, and Henry Ford
was a great leader of the soybean industry.
In 1932-33, the Ford Motor Company spent approximately $1,250,000 on soybean research. By 1935, every Ford car
had soy involved in its manufacture. For example, soybean oil was used to paint the automobiles,[44] as well as fluid
for shock absorbers. Ford's involvement with the soybean opened many doors for agriculture and industry to be
linked more strongly than ever before.
Henry Ford promoted the soybean, helping to develop uses for it both in food and in industrial products, even 
demonstrating auto body panels made of soy-based plastics. Ford's interest led to two bushels (120 pounds)[45] of 
soybeans being used in each Ford car, as well as products like the first commercial soy milk, ice cream and
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all-vegetable nondairy whipped topping. The Ford development of so-called soy-based plastics was based on the
addition of soybean flour and wood flour to phenol formaldehyde plastics.[46] A prototype vehicle, colloquially titled
the "Soybean Car", was built in 1941 out of such plastics.[47]

In 1931, Ford hired chemists Robert Boyer and Frank Calvert to produce artificial silk. They succeeded in making a
textile fiber of spun soy protein fibers, hardened or tanned in a formaldehyde bath, which was given the name Azlon.
It was usable in the making of suits, felt hats, and overcoats. Though pilot production of Azlon reached 5000 pounds
per day in 1940, it never reached the commercial market; Dupont's nylon was the winner in the quest to produce
artificial silk.

South America
The soybean first arrived in South America in Brazil in 1882.[48]

Africa
The soybean first arrived in Africa in Egypt in 1857.[49]

Australia, New Zealand and Oceania
Wild soybeans were discovered in northeastern Australia in 1770 by explorers Banks and Solander. In 1804, the first
soyfood product ("Fine India Soy" [sauce]) was sold in Sydney. In 1879, the first domesticated soybeans arrived in
Australia, a gift of the Minister of the Interior Department, Japan.[50]

Canada
In 1831, the first soy product ("A few dozen India Soy" [sauce]) arrived in Canada. Soybeans were probably first
cultivated in Canada by 1855, and definitely in 1895 at Ontario Agricultural College. A comprehensive history of
soy in Canada (1,060 p., 2,336 references) is available online.[51]

Caribbean and West Indies
The soybean arrived in the Caribbean in the form of soy sauce made by Samuel Bowen in Savannah, Georgia, in
1767. It remains only a minor crop there, but its uses for human food are growing steadily. A comprehensive history
of soybeans and soyfoods in this region is available free online.[52]

Central Asia
The soybean is first in cultivated Transcaucasia in Central Asia in 1876, by the Dungans. This region has never been
important for soybean production. A comprehensive history of soybeans and soyfoods in this region is available
online.[53]

Mexico and Central America
The first reliable reference to the soybean in this region dates from Mexico in 1877. A comprehensive history of
soybeans and soyfoods in this region is available online.[54]
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Southeast Asia
By the 13th century, the soybean had arrived in Indonesia; it probably arrived much earlier, carried by traders or
merchants from southern China.[55]

South Asia and Indian Subcontinent
By the 1600s, soy sauce was being disseminated from southern Japan throughout this region by the Dutch East India
Co. (VOC). The soybean probably arrived from southern China, moving southward into northern India.[56]

Genetic modification
Further information: GTS 40-3-2

Different varieties of soybeans being grown together

Soybeans are one of the "biotech food" crops that have
been genetically modified, and genetically modified
soybeans are being used in an increasing number of
products. In 1995, Monsanto Company introduced
Roundup Ready (RR) soybeans that have been
genetically modified to be resistant to Monsanto's
herbicide Roundup through substitution of the
Agrobacterium sp. (strain CP4) gene EPSP
(5-enolpyruvyl shikimic acid-3-phosphate) synthase.
The substituted version is not sensitive to
glyphosate.[57]

In 1997, about 8% of all soybeans cultivated for the
commercial market in the United States were
genetically modified. In 2010, the figure was 93%. National Agricultural Statistics Board annual report, June 30,
2010. Retrieved July 23, 2010.</ref> As with other "Roundup Ready" crops, concern is expressed over damage to
biodiversity.[58] A 2003 study[59] concluded the RR gene had been bred into so many different soybean cultivars,
there had been little decline in genetic diversity, but "diversity was limited among elite lines from some companies".

The widespread use of such types of GM soybeans in the Americas has caused problems with exports to some
regions. GM crops require extensive certification before they can be legally imported into the European Union,
where there is considerable supplier and consumer reluctance to use GM products for consumer or animal use.
Difficulties with coexistence and subsequent traces of cross-contamination of non-GM stocks have caused shipments
to be rejected and have put a premium on non-GM soy.[60]

A 2006 United States Department of Agriculture report found the adoption of genetically engineered (GE) soy, corn
and cotton reduced the amount of pesticides used overall, but did result in a slightly greater amount of herbicides
used for soy specifically. The use of GE soy was also associated with greater conservation tillage, indirectly leading
to better soil conservation, as well as increased income from off-farming sources due to the greater ease with which
the crops can be managed. Most farmers adopted the GE crops to improve yields, save time and reduce the amount
of money spent on pesticides. The use of GE soy also permits the use of a herbicide that is less toxic to humans.
Though the overall estimated benefits of the adoption of GE soybeans in the United States was $310 million, the
majority of this benefit was experienced by the companies selling the seeds (40%), followed by biotechnology firms
(28%) and farmers (20%).[61]

In 2010, a team of American scientists announced they had decoded the genome of the soybean - the first legume to
be sequenced.[62][63]

http://en.wikipedia.org/w/index.php?title=GTS_40-3-2
http://en.wikipedia.org/w/index.php?title=File%3AMulticolor_soybeans_in_Hale_Township.jpg
http://en.wikipedia.org/w/index.php?title=Biotechnology
http://en.wikipedia.org/w/index.php?title=Genetically_modified_food
http://en.wikipedia.org/w/index.php?title=Monsanto_Company
http://en.wikipedia.org/w/index.php?title=Roundup_Ready%23Genetically_modified_crops
http://en.wikipedia.org/w/index.php?title=Roundup_%28herbicide%29
http://en.wikipedia.org/w/index.php?title=Agrobacterium
http://en.wikipedia.org/w/index.php?title=Gene
http://en.wikipedia.org/w/index.php?title=Glyphosate
http://en.wikipedia.org/w/index.php?title=Biodiversity
http://en.wikipedia.org/w/index.php?title=European_Union
http://en.wikipedia.org/w/index.php?title=Co-existence_of_genetically_modified_and_conventional_crops_and_derived_food_and_feed
http://en.wikipedia.org/w/index.php?title=United_States_Department_of_Agriculture
http://en.wikipedia.org/w/index.php?title=Herbicide
http://en.wikipedia.org/w/index.php?title=No-till_farming


Soybean 1075

Uses

Tofu and Soy sauce

Japanese Soybean Meat

Open package of a soy-based cream cheese
alternative with chives

Approximately 85% of the world's soybean crop is processed into
soybean meal and vegetable oil.[64] Soybeans can be broadly classified
as "vegetable" (garden) or field (oil) types. Vegetable types cook more
easily, have a mild, nutty flavor, better texture, are larger in size,
higher in protein, and lower in oil than field types. Tofu and soy milk
producers prefer the higher protein cultivars bred from vegetable
soybeans originally brought to the United States in the late 1930s. The
"garden" cultivars are generally not suitable for mechanical combine
harvesting because there is a tendency for the pods to shatter upon
reaching maturity.

Among the legumes, the soybean, also classed as an oilseed, is
preeminent for its high (38–45%) protein content as well as its high
(20%) oil content. Soybeans are the second-most valuable agricultural
export in the United States behind corn. The bulk of the soybean crop
is grown for oil production, with the high-protein defatted and
"toasted" soy meal used as livestock feed. A smaller percentage of
soybeans are used directly for human consumption.

Immature soybeans may be boiled whole in their green pods and
served with salt, under the Japanese name edamame (枝 豆

edamame). In English, these soybeans are generally known as
"edamame" or "green vegetable soybeans".

In China, Japan, and Korea, the bean and products made from it are a
popular part of the diet. The Chinese invented tofu (豆 腐 dòufu), and
also made use of several varieties of soybean paste as seasonings.
Japanese foods made from soya include miso (味 噌), nattō (納 豆),
kinako (黄 粉) and edamame (枝 豆). Also many kinds of food are
produced using tofu such as atsuage, aburaage, and so on. In Korean
cuisine, soybean sprouts, called kongnamul (콩나물), are also used in a
variety of dishes, and are also the base ingredient in doenjang,
cheonggukjang and ganjang. In Vietnam, soybeans are used to make
soybean paste- tương in the North with the most popular products are
tương Bần, tương Nam Đàn, tương Cự Đà as a garnish for phở and
gỏi cuốn dishes), tofu (đậu hũ or đậu phụ or tàu hũ), soya sauce (nước
tương, literally: soya water), soya milk (nước đậu in the North or sữa
đậu nành in the South), and đậu hũ nước đường (tofu sweet soup).

The beans can be processed in a variety of ways. Common forms of
soy (or soya) include soy meal, soy flour, soy milk, tofu, textured
vegetable protein (TVP, which is made into a wide variety of vegetarian foods, some of them intended to imitate
meat), tempeh, soy lecithin and soybean oil. Soybeans are also the primary ingredient involved in the production of
soy sauce (shoyu).
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A Malaysian Soy milk carton, and a glass of the
beverage.

Archer Daniels Midland (ADM) is among the largest processors of
soybeans and soy products. ADM, along with Dow Chemical
Company, DuPont and Monsanto Company, support the industry trade
associations United Soybean Board and Soyfoods Association of North
America. These trade associations have increased the consumption of
soy products dramatically in recent years.

Oil

Soybean seed contains about 19% oil. To extract soybean oil from
seed, the soybeans are cracked, adjusted for moisture content, rolled
into flakes and solvent-extracted with commercial hexane. The oil is
then refined, blended for different applications, and sometimes
hydrogenated. Soybean oils, both liquid and partially hydrogenated, are
exported abroad, sold as "vegetable oil", or end up in a wide variety of
processed foods. The remaining soybean meal is used mainly as animal
feed.

Meal

Soybean meal is the material remaining after solvent extraction of oil
from soybean flakes, with a 50% soy protein content. The meal is
'toasted' (a misnomer because the heat treatment is with moist steam)
and ground in a hammer mill. Soybean meal is an essential element of the American production method of growing
farm animals, such as poultry and swine, on an industrial scale that began in the 1930s; and more recently the
aquaculture of catfish. Ninety-eight percent of the U.S. soybean crop is used for livestock feed.[37] Soybean meal is
also used in lower-end dog foods.

Flour
Soy flour refers to defatted soybeans ground finely enough to pass through a 100-mesh or smaller screen where
special care was taken during desolventizing (not toasted) to minimize denaturation of the protein to retain a high
Protein Dispersibility Index (PDI), for uses such as extruder cooking of textured vegetable protein. It is the starting
material for production of soy concentrate and soy protein isolate.
•• Defatted soy flour is obtained from solvent extracted flakes, and contains less than 1% oil.
•• Full-fat soy flour is made from unextracted, dehulled beans, and contains about 18% to 20% oil. Due to its high

oil content, a specialized Alpine Fine Impact Mill must be used for grinding rather than the more common
hammer mill.

•• Low-fat soy flour is made by adding back some oil to defatted soy flour. The lipid content varies according to
specifications, usually between 4.5% and 9%.

•• High-fat soy flour can also be produced by adding back soybean oil to defatted flour at the level of 15%.
• Lecithinated soy flour is made by adding soybean lecithin to defatted, low-fat or high-fat soy flours to increase

their dispersibility and impart emulsifying properties. The lecithin content varies up to 15%.
Reference: Soybeans: Chemistry and Technology. page 442. A.K. Smith and S.J. Circle. The AVI Publishing
Company,1972.
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Infant formula
Soy-based infant formula (SBIF) is used for infants who are allergic to pasteurized cow milk proteins. It is sold in
powdered, ready-to-feed, and concentrated liquid forms.
Some reviews have expressed the opinion that more research is needed to determine what effect the phytoestrogens
in soybeans may have on infants.[65] Diverse studies have concluded there are no adverse effects in human growth,
development, or reproduction as a result of the consumption of soy-based infant formula.[66][67][68] One of these
studies, published in the Journal of Nutrition,[68] concludes that there are:

...no clinical concerns with respect to nutritional adequacy, sexual development, neurobehavioral
development, immune development, or thyroid disease. SBIFs provide complete nutrition that
adequately supports normal infant growth and development. FDA has accepted SBIFs as safe for use as
the sole source of nutrition.

Meat and dairy substitutes and extenders
Soybeans can be processed to produce a texture and appearance similar to many other foods. For example, soybeans
are the primary ingredient in many dairy product substitutes (e.g., soy milk, margarine, soy ice cream, soy yogurt,
soy cheese, and soy cream cheese) and meat substitutes (e.g. veggie burgers). These substitutes are readily available
in most supermarkets. Soy milk does not naturally contain significant amounts of digestible calcium. Many
manufacturers of soy milk sell calcium-enriched products, as well. Soy is also used in tempeh: the beans (sometimes
mixed with grain) are fermented into a solid cake.
Soy products also are used as a low-cost substitute in meat and poultry products.[69][70] Food service, retail and
institutional (primarily school lunch and correctional) facilities regularly use such "extended" products. Extension
may result in diminished flavor, but fat and cholesterol are reduced. Vitamin and mineral fortification can be used to
make soy products nutritionally equivalent to animal protein; the protein quality is already roughly equivalent. The
soy-based meat substitute textured vegetable protein has been used for more than 50 years as a way of inexpensively
extending ground beef without reducing its nutritional value.[4][5][71][72]

Other products
Soybeans with black hulls are the beans used in Chinese fermented black beans, douchi, not the sometimes confused
black turtle beans.
Soybeans are also used in industrial products, including oils, soap, cosmetics, resins, plastics, inks, crayons, solvents,
and clothing. Soybean oil is the primary source of biodiesel in the United States, accounting for 80% of domestic
biodiesel production.[73] Soybeans have also been used since 2001 as fermenting stock in the manufacture of a brand
of vodka.[74] In 1936, Ford Motor Company developed a method where soybeans and fibers were rolled together
producing a soup which was then pressed into various parts for their cars, from the distributor cap to knobs on the
dash board. Ford also informed in public relation releases that in 1935 over 5-million-acre (unknown operator:
u'strong' km2)s was dedicated to growing soybeans in the United States.[75]
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Cattle feed
Cattle are often fed soy. Spring grasses are rich in omega-3 fatty acids, whereas soy is predominantly omega-6.

Health benefits

Cancer
Several large population studies have shown, that consumption of soy foods is associated with a reduction in prostate
cancer risk in men,[76] is significantly associated with decreased risk of death and recurrence of breast cancer among
women[77] and may reduce the risk of colorectal cancer in postmenopausal women.[78]

Brain
Recent studies have shown improvement in cognitive function, particularly verbal memory,[79] and in frontal lobe
function[80] with the use of soy supplements.

Omega-3 fatty acids

Roasted soybeans

Omega-3 fatty acids, for example, alpha-linolenic acid
C18-3, all cis, 9,12,15 octadecatrienoic acid (where the
omega-3 refers to carbon number 3 counting from the
hydrocarbon tail, whereas C-15 refers to carbon
number 15 counting from the carboxyl acid head) are
special fat components that benefit many body
functions. Some beneficial effects are associated
mainly with the longer-chain fatty acids
eicosapentaenoic acid (20:5n-3, EPA) and
docosahexaenoic acid (22:6n-3, DHA) found in some
algae and oily fish. For instance, EPA and DHA inhibit
blood clotting, while there is no evidence
alpha-linolenic acid (18:3n−3, aLNA) can do this.
Nevertheless, soybean oil is one of the few common
vegetable oils that contain a significant amount of aLNA (others include canola, walnut, hemp, and flax). Soybean
oil has a better omega-3:omega6 ratio of 1:7, much higher than other vegetable cooking oils. While flaxseed is even
higher with a ratio of 3:1, it is not practical for cooking.

Natural phenols

Isoflavones

Soybeans also contain the isoflavones genistein and daidzein, types of phytoestrogen, that are considered by some
dietitians and physicians to be useful in the prevention of cancer and by others to be carcinogenic[81] and endocrine
disruptive.[82] Soy's content of isoflavones are as much as 3 mg/g dry weight.[83] Isoflavones are polyphenol
compounds, produced primarily by beans and other legumes, including peanuts and chickpeas. Isoflavones are
closely related to the antioxidant flavonoids found in other plants, vegetables and flowers. Isoflavones such as
genistein and daidzein are found in only some plant families, because most plants do not have an enzyme, chalcone
isomerase which converts a flavone precursor into an isoflavone.
In contradiction to well known benefits of isoflavones, genistein acts as an oxidant (stimulating nitrate synthesis),[84] 

and blocks formation of new blood vessels (antiangiogenic effect).[85] Some studies show that genistein acts as
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inhibitor of substances that regulate cell division and cell survival (growth factors).
A review of the available studies by the United States Health and Human Services Agency for Healthcare Research
and Quality (AHRQ) found little evidence of substantial health improvements and no adverse effects, but also noted
that there was no long-term safety data on estrogenic effects from soy consumption.[86]

Glyceollins

Glyceollins are molecules belonging to the pterocarpans family. They are also found in the soybean and have been
found to have an antifungal activity against Aspergillus sojae, the fungal ferment used to produce soy sauce.[87] They
are phytoalexins with an antiestrogenic activity.[88]

Cholesterol and heart diseases
The dramatic increase in soyfood sales is largely credited to the Food and Drug Administration's (FDA) approval of
soy as an official cholesterol-lowering food, along with other heart and health benefits.[89] A 2001 literature review
argued that these health benefits were poorly supported by the available evidence, and noted that disturbing data on
soy's effect on the cognitive function of the elderly existed.[90] In 2008, an epidemiological study of 719 Indonesian
elderly found that tofu intake was associated with worse memory, but tempeh (a fermented soy product) intake was
associated with better memory.[91] This study replicated other studies.
In 1995, the New England Journal of Medicine (Vol. 333, No. 5) published "Meta-analysis of the effects of soy
protein intake on serum lipids",[92] financed in part by DuPont Protein Technologies International (PTI), which
produces and markets soy through The Solae Company (see external links). The meta-analysis concluded that soy
protein is correlated with significant decreases in serum cholesterol, LDL (bad cholesterol) and triglycerides.
However, HDL (good cholesterol) did not increase by a significant amount. Soy phytoestrogens (isoflavones:
genistein and daidzein) adsorbed onto the soy protein were suggested as the agent reducing serum cholesterol levels.
On the basis of this research PTI filed a petition with FDA in 1998 for a health claim that soy protein may reduce
cholesterol and the risk of heart disease.
The FDA granted the following health claim for soy: "25 grams of soy protein a day, as part of a diet low in
saturated fat and cholesterol, may reduce the risk of heart disease."[17] One serving, (1 cup or 240 mL) of soy milk,
for instance, contains 6 or 7 grams of soy protein. Solae resubmitted their original petition, asking for a more vague
health claim, after their original was challenged and highly criticized. Solae also submitted a petition for a health
claim that soy can help prevent cancer. They quickly withdrew the petition for lack of evidence and after more than
1,000 letters of protest were received. On February 18, 2008 Weston A. Price Foundation submitted a petition for
removal of this health claim.[93] 25 g/day soy protein was established as the threshold intake because most trials used
at least this much protein and not because less than this amount is inefficacious. In fact, there is evidence suggesting
that lower amounts are indeed efficacious.[94]

An American Heart Association review of a decade long study of soy protein benefits casts doubt on the FDA
allowed "Heart Healthy" claim for soy protein and does not recommend isoflavone supplementation. The review
panel also found that soy isoflavones have not been shown to reduce post menopause "hot flashes" in women and the
efficacy and safety of isoflavones to help prevent cancers of the breast, uterus or prostate is in question. However,
AHA concludes that "many soy products should be beneficial to cardiovascular and overall health because of their
high content of polyunsaturated fats, fiber, vitamins, and minerals and low content of saturated fat".[81]

Importantly, however, the AHA did not conduct a formal statistical analysis of the 22 studies upon which they based 
their estimate of the potency of soy protein. When such an analysis was conducted, Jenkins et al.[95] found that the 
AHA had considerably underestimated the hypocholesterolemic effects of soy protein. Further, when the analysis 
was limited to the 11 studies that provided evidence that the control and soy diets were matched, soy protein was 
found to lower LDL by 5.2 percent. This estimate is in line with the results of other recently published 
meta-analyses.[96][97][98] Furthermore, recent research suggests that soy protein decreases postprandial triglyceride
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levels, which is increasingly viewed as important for reducing CHD risk.[99]

Phytic acid
Soybeans contain a high level of phytic acid, which has many effects including acting as an antioxidant and a
chelating agent. The beneficial claims for phytic acid include reducing cancer,[100] minimizing diabetes,[101] and
reducing inflammation.[102] However, phytic acid is also criticized for reducing vital minerals due to its chelating
effect, especially for diets already low in minerals.[103]

Health risks

Allergy
Allergy to soy is common, and the food is listed with other foods that commonly cause allergy, such as milk, eggs,
peanuts, tree nuts, shellfish. The problem has been reported among younger children and the diagnosis of soy allergy
is often based on symptoms reported by parents and/or results of skin tests or blood tests for allergy. Only a few
reported studies have attempted to confirm allergy to soy by direct challenge with the food under controlled
conditions.[104] It is very difficult to give a reliable estimate of the true prevalence of soy allergy in the general
population. To the extent that it does exist, soy allergy may cause cases of urticaria and angioedema, usually within
minutes to hours of ingestion. In rare cases, true anaphylaxis may also occur. The reason for the discrepancy is likely
that soy proteins, the causative factor in allergy, are far less potent at triggering allergy symptoms than the proteins
of peanut and shellfish.[105] An allergy test that is positive demonstrates that the immune system has formed IgE
antibodies to soy proteins. However, this is only a factor when soy proteins reach the blood without being digested,
in sufficient quantities to reach a threshold to provoke actual symptoms.
Soy can also trigger symptoms via food intolerance, a situation where no allergic mechanism can be proven. One
scenario is seen in very young infants who have vomiting and diarrhoea when fed soy-based formula, which resolves
when the formula is withdrawn. Older infants can suffer a more severe disorder with vomiting, diarrhoea that may be
bloody, anemia, weight loss and failure to thrive. The most common cause of this unusual disorder is a sensitivity to
cow's milk, but soy formulas can also be the trigger. The precise mechanism is unclear and it could be immunologic,
although not through the IgE-type antibodies that have the leading role in urticaria and anaphylaxis. Fortunately it is
also self-limiting and will often disappear in the Toddler Years.[106]

Phytoestrogen
Soybeans contain isoflavones called genistein and daidzein, which are one source of phytoestrogens in the human
diet. Because most naturally occurring estrogenic substances show weak activity, normal consumption of foods that
contain these phytoestrogens should not provide sufficient amounts to elicit a physiological response in humans.[107]

Plant lignans associated with high fiber foods such as cereal brans and beans are the principal precursor to
mammalian lignans which have an ability to bind to human estrogen sites. Soybeans are a significant source of
mammalian lignan precursor secoisolariciresinol containing 13–273 µg/100 g dry weight.[108] Another phytoestrogen
in the human diet with estrogen activity is coumestans, which are found in beans, split-peas, with the best sources
being alfalfa, clover, and soybean sprouts. Coumestrol, an isoflavone coumarin derivative is the only coumestan in
foods.[109][110]

Soybeans and processed soy foods are among the richest foods in total phytoestrogens (wet basis per 100g), which
are present primarily in the form of the isoflavones daidzein and genistein.[111]
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Women

A 2001 literature review suggested that women with current or past breast cancer should be aware of the risks of
potential tumor growth when taking soy products, based on the effect of phytoestrogens to promote breast cancer cell
growth in animals.[112] A 2006 commentary reviewed the relationship with soy and breast cancer. They stated that
soy may Increase chances for breast cancer, but cautioned that the impact of isoflavones on breast tissue needs to be
evaluated at the cellular level in women at high risk for breast cancer.[113] A high consumption of omega-6
polyunsaturated fatty acids, which are found in most types of vegetable oil including (especially so) soybean oil,
increases the likelihood that postmenopausal women will develop breast cancer.[114] Another analysis suggests an
inverse association between total polyunsaturated fatty acids and breast cancer risk.[115] A 2011 analysis of the
literature concluded that:- "Our study suggests soy isoflavone intake is associated with a significant increased risk of
breast cancer incidence in Asian populations, as well as in Western populations."[116] But, also note that the study
says that the extremely detrimental effects on women was only studied in the Asian populations, not in the Western
populations.
In a recent (August 2011) trial the daily administration of tablets containing 200 mg of soy isoflavones for 2 years
did not prevent bone loss or menopausal symptoms.[117][118]

Men

Because of the phytoestrogen content, some studies have suggested that soybean ingestion will influence
(negatively) testosterone levels in men. However, a 2010 meta-analysis of 15 placebo controlled groups showed that
soy foods and isoflavone supplements had no effects on testosterone, SHBG or free testosterone levels.[119]

Furthermore, soy consumption has been shown to have no effect on the levels and quality of sperm.[120] It has been
hypothesized that soy foods and enterolactone may increase the development of prostate cancer but a 2009
meta-analysis of the research on the association between soy consumption and prostate cancer risk in men concluded
that "consumption of soy foods is associated with a reduction in prostate cancer & prostate enlargement risk in
men."[121]

Brain
Though there is some evidence that estrogen can help protect and repair the brain after injury in rats,[122] there is also
evidence that phytoestrogens may be harmful for the recovery of rats in other situations[123] that have sustained brain
injury, though these are rats not people.
Similarly, epidemiological evidence of humans eating soya products is currently divided: a study of Japanese men
between 1965 and 1999 demonstrated a positive correlation between brain atrophy and consumption of tofu
meals,[124] and a study on elderly Indonesian men and women found that high tofu intake was associated with poorer
memory, but the consumption of tempeh was associated with better memory.[91]

So it may be that the type of soya bean used, or it's preparation or additional ingredients are relevant factors, there is
not yet definitive evidence known.[125]

Carcinogenicity
Though raw soy flour is known to cause pancreatic cancer in rats[126] the cooked flour has not been found
carcinogenic.[127][128] Whether soy might promote pancreatic cancer in humans is unknown because studies have not
yet attempted to single out soy intake and the incidence of pancreatic cancer in humans, and the amount of soy fed to
the rats is proportionately far larger than what humans would normally consume. However, the soy isoflavone
genistein has been suggested as a chemopreventive agent against pancreatic cancer, by interfering with the chemical
pathways that promote the creation and growth of tumors.[129]

The Cancer Council of New South Wales, Australia has released a statement saying scientific research suggests that 
overall the moderate consumption of soy products does not appear to present a risk to women with breast cancer, and
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there is equivocal evidence that consuming large amounts of soy products may have a protective effect against
developing breast and prostate cancer. However, the Council does not recommend taking soy dietary supplements as
there is no evidence they are either effective or safe at preventing or treating cancers.

Soybean politics
The American Soybean Association represents soy farmers, that claims as its mission, "To serve farmers by
protecting and increasing the market value and opportunities for soybean farmers." Policies have included pushing to
pass the Estate Tax Provisions, as well as pushing for free trade agreements with South Korea, Colombia, and
Panama.[130]

Soybean futures
Soybean futures are traded on the Chicago Board of Trade and have delivery dates in January (F), March (H), May
(K), July (N), August (Q), September (U), November (X).
It is also traded on other commodity futures exchanges under different contract specifications:
• SAFEX: The South African Futures Exchange[131]

• DC: Dalian Commodity Exchange[132]

• KEX: Kansai Commodities Exchange in Japan[133]

• TGE: Tokyo Grain Exchange in Japan[134]

•• KCX: Fukuoka Commodity Exchange in Japan that was absorbed by the KEX
•• NCDEX: National Commodity and Derivaties Exchange, India.
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External links
• Soybean (http:/ / www. dmoz. org/ Science/ Agriculture/ Field_Crops/ Legumes/ Soybean/ / ) at the Open

Directory Project
• Cooking with soybeans (http:/ / www. dmoz. org/ Home/ Cooking/ Fruits_and_Vegetables/ Beans_and_Legumes/

Soy/ / ) at the Open Directory Project
• New Crop Resource Online Program (http:/ / www. hort. purdue. edu/ newcrop/ nexus/ glycine_max_nex. html) -

Large collection of Soybean information
• The Solae Company (http:/ / www. solae. com/ ), producer and marketer of soy; a joint venture of DuPont and

Bunge Limited.

Spelt
Spelt (Triticum spelta) is a hexaploid species of wheat. Spelt was an important staple in parts of Europe from the
Bronze Age to medieval times; it now survives as a relict crop in Central Europe and northern Spain and has found a
new market as a health food. Spelt is sometimes considered a subspecies of the closely related species common
wheat (T. aestivum), in which case its botanical name is considered to be Triticum aestivum subsp. spelta.

Spelt

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Monocotyledons
(unranked): Commelinids
Order: Poales
Family: Poaceae
Genus: Triticum

Species: T. spelta

Binomial name
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Triticum spelta
L.

Evolution
Spelt has a complex history. It is a wheat species known from genetic evidence to have originated as a hybrid of a
domesticated tetraploid wheat such as emmer wheat and the wild goat-grass Aegilops tauschii. This hybridisation
must have taken place in the Near East because this is where Ae. tauschii grows, and it must have taken place prior
to the appearance of bread wheat (Triticum aestivum, a hexaploid free-threshing derivative of spelt) in the
archaeological record c. 8,000 years ago.
Genetic evidence shows that spelt wheat can also arise as the result of hybridisation of bread wheat and emmer
wheat, although only at some date following the initial Aegilops-tetraploid wheat hybridisation. The much later
appearance of spelt in Europe might thus be the result of a later, second, hybridisation between emmer and bread
wheat. Recent DNA evidence supports an independent origin for European spelt through this hybridisation.[1]

Whether spelt has two separate origins in Asia and Europe, or single origin in the Near East, is currently
unresolved.[2][3]

Early history
The earliest archaeological evidence of spelt is from the fifth millennium BC in Transcaucasia, north-east of the
Black Sea, though the most abundant and best-documented archaeological evidence of spelt is in Europe.[4] Remains
of spelt have been found in some later Neolithic sites (2500–1700 BC) in Central Europe.[4][5] During the Bronze
Age spelt spread widely in central Europe. In the Iron Age (750-15 BC) spelt became a principal wheat species in
southern Germany and Switzerland; by 500 BC it was in common use in southern Britain.[4]

References to the cultivation of spelt wheat in Biblical times (see matzo), in ancient Egypt and Mesopotamia and in
ancient Greece are incorrect and result from confusion with emmer wheat.[6] Nevertheless, as a Triticum species,
spelt is still forbidden for use during the Jewish holiday of Passover, except in the form of matzo.

Later history
In the Middle Ages, spelt was cultivated in parts of Switzerland, Tyrol and Germany. Spelt was introduced to the
United States in the 1890s. In the 20th century, spelt was replaced by bread wheat in almost all areas where it was
still grown. The organic farming movement revived its popularity somewhat toward the end of the century, as spelt
requires fewer fertilizers.

Nutrition

Spelt, without and with husks

Spelt contains about 57.9 percent carbohydrates (excluding 9.2 percent
fibre), 17.0 percent protein and 3.0 percent fat, as well as dietary
minerals and vitamins.[7] As it contains a moderate amount of gluten, it
is suitable for some baking. Because spelt contains gluten, it is not
suitable for people with coeliac disease.[8] Nonetheless, many other
people with allergies or intolerances to common wheat can tolerate
spelt.[9][10][11]
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Spelt, uncooked

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1415 kJ (unknown operator: u'strong' kcal)

Carbohydrates 70.19 g

- Starch 53.92 g

- Dietary fibre 10.7 g

Fat 2.43 g

- polyunsaturated 1.258 g

Protein 14.57 g

Water 11.02 g

Thiamine (vit. B1) 0.364 mg (32%)

Riboflavin (vit. B2) 0.113 mg (9%)

Niacin (vit. B3) 6.843 mg (46%)

Vitamin B6 0.230 mg (18%)

Folate (vit. B9) 45 μg (11%)

Vitamin E 0.79 mg (5%)

Iron 4.44 mg (34%)

Magnesium 136 mg (38%)

Phosphorus 401 mg (57%)

Zinc 3.28 mg (35%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Products
Spelt flour is becoming more easily available, being sold in British supermarkets since 2007.[12] Spelt is also sold in
the form of a coarse pale bread, similar in colour and in texture to light rye breads but with a slightly sweet and nutty
flavour. Biscuits and crackers are also produced, but are more likely to be found in a specialty bakery or health food
store than in a regular grocer's shop.
Spelt pasta is also available in health food stores and specialty shops.
Dutch jenever makers distill a special kind of gin made with spelt as a curiosity gin marketed for connoisseurs. Beer
brewed from spelt is sometimes seen in Bavaria[13] and spelt is distilled to make vodka in Poland[14] and
elsewhere.[15][16]

Spelt matzo is baked in Israel for Passover and is available in some American grocery stores.
Flour from sprouted spelt grains is increasingly available throughout North America in grocery and health food
stores.
In Germany, the unripe spelt grains are dried and eaten as Grünkern ('green grain').
Spelt is also sold as rolled flakes. Available in the bulk section of Supermarkets or Health Food Stores Stores (USA),
it can be substituted for or combined with other grain flakes in oatmeal, granola, cookies, etc.
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Literature references
While today spelt is a specialty crop, its popularity as a peasants' staple food of the past has been attested in
literature. Although today's Russian-speaking children perhaps don't know exactly what polba (spelt) looks or tastes
like, they may recognize the word as something-or-other that can be made into porridge—having heard Pushkin's
well-rhymed story in which the poor workman Balda asks his employer the priest "to feed me boiled spelt" ("есть же
мне давай варёную полбу"). In Horace's Satire 2.6 (late 31 - 30 B.C.), which ends with the story of the Country
Mouse and the City Mouse, the country mouse eats spelt at dinner while serving his city guest finer foods.
Spelt is also mentioned in the Bible. Ezekiel  4:9 says: "Take thou also unto thee wheat, and barley, and beans, and
lentils, and millet, and spelt, and put them in one vessel, and make thee bread thereof ...", though as noted above this
is presumably a mistranslation and should be "emmer". It is mentioned again in Isaiah  28:25: "...and put in the
wheat in rows and the barley in the appointed place and the spelt in the border thereof?"
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Notations
• Padulosi, Stefano, Karl Hammer and J. Heller (1996). Hulled Wheats. Promoting the conservation and use of

underutilized and neglected crops. 4. Proceedings of the First International Workshop on Hulled Wheats 21–22
July 1995, Castelvecchio Pascoli, Tuscany, Italy (http:/ / www. ipgri. cgiar. org/ publications/ pubfile.
asp?ID_PUB=54).

• Zohary, Daniel and Maria Hopf (2000). Domestication of plants in the Old World. Oxford: Oxford University
Press. ISBN 0-19-850356-3.

External links
• A Tuscan Spelt Recipe (http:/ / www. beansbeansbeans. com/ spelt-and-cannellini-beans-with-escarole)
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Split pea

Split peas (raw)

Yellow split peas

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1425 kJ (unknown operator: u'strong' kcal)

Carbohydrates 60 g

- Sugars 8 g

- Dietary fibre 26 g

Fat 1 g

Protein 25 g

Thiamine (vit. B1) 0.7 mg (61%)

Pantothenic acid (B5) 1.7 mg (34%)

Folate (vit. B9) 274 μg (69%)

Iron 4 mg (31%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Split peas are the dried, peeled and split seeds of Pisum sativum. In north India, they are generally known as matar
ki daal, sometimes used as a cheaper variation for the very popular chhole on stalls offering it. ( Tamil பருப்பு

pattani paruppu). They come in yellow and green varieties. The peas are round when harvested and dried. Once dry,
the skin is removed and the natural split in the seed's cotyledon can be mechanically separated, in part to encourage
faster cooking.
Yellow split peas are sometimes confused with the Indian toor dal (split pigeon peas) or chana dal (split yellow
gram, chickpeas or garbanzo beans); while all commonly known as peas, the latter are from other legume species.
They are a great source of protein and are also very lean and healthy, with only 1 gram of fat per 350 calories
(unknown operator: u'strong' kJ) serving. Most of the calories come from protein and complex carbohydrates. The
split pea is known to be a natural food source that contains some of the highest amounts of fiber, containing 26
grams of fiber per 100 gram portion (104% DV based on a unknown operator: u',' calories (unknown operator:
u'strong'unknown operator: u','kJ) diet). Fiber is known to help the digestive system and to make people feel full
and satiated.
Green and yellow split peas are commonly used to make pea soup, and sometimes pease pudding, which was
commonly prepared in Medieval Europe.
Yellow split peas are most often used to prepare dhal in Guyana, Trinidad and the Fiji Islands. Referred to as simply 
dhal, it is prepared similarly to dhals found in India, but also may be used in a variety of other recipes. Yellow Split
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pea is the main ingredient of the Iranian food "khoresh gheymeh" Which is served on the side of white rice in Iranian
cuisine.

Yellow split peas are used to make a sweet snack in Beijing cuisine. Wandouhuang (豌 豆 黄) is a sweetened and
chilled peas pudding, sometimes flavored with osmanthus blossoms and dates.
In Europe, the Greek "Fava" is a dish made with yellow split peas pureed to create an appetizer or meze.

Steel-cut oats

Spoonful of uncooked steel-cut oats

Steel-cut oats are whole grain groats (the inner portion of the oat
kernel) which have been cut into pieces. They are commonly used in
Scotland and Ireland to make porridge, whereas rolled oats are used in
England, other English-speaking countries, and Scandinavia. They are
sometimes named after the grade of cut, e.g. pinhead oats; steel-cut
oats from Ireland are sometimes called Irish oats.

Overview

Steel-cut oats are golden in color. They come in different grades
depending on the size of the pieces: pinhead (the largest), coarse,
medium and fine.
Steel-cut oats take longer to cook than instant or rolled oats due to their minimal processing, typically 15–30 minutes
(though much less if pre-soaked). The flavor of the cooked oats is described as being nuttier than other types of oats,
and they are also chewier.[1]

In the United States, Scottish oats or Scottish oatmeal is steamed steel-cut oats that are then ground by stones into an
oat meal.[2] They are sometimes confused with steel-cut oats. This form is not found in Scotland.

References
[1] "For best oatmeal taste, be patient" (http:/ / www. consumerreports. org/ health/ healthy-living/ diet-nutrition/ healthy-foods/ cereals/ oatmeal/

overview/ oatmeal-ov. htm). Consumer Reports. 2008. . Retrieved Jan 21 2012.
[2] Matt (2008). "Oatmeal, Oats & Oat Bran" (http:/ / www. answerfitness. com/ 172/ oatmeal-oats-oat-bran-healthy-food-day/ #more-172).

Answer Fitness. . Retrieved Jan 21 2012.

External links
• A recipe for preparing steel-cut oats (http:/ / www. foodnetwork. com/ recipes/ alton-brown/

steel-cut-oatmeal-recipe/ index. html) from Alton Brown
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Sugar

Magnification of grains of refined sucrose, the
most common free sugar.

Sugar, granulated

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1619 kJ (unknown operator: u'strong' kcal)

Carbohydrates 99.98 g

- Sugars 99.91 g

- Dietary fiber 0 g

Fat 0 g

Protein 0 g

Water 0.03 g

Riboflavin (vit. B2) 0.019 mg (2%)

Calcium 1 mg (0%)

Iron 0.01 mg (0%)

Potassium 2 mg (0%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Sugars, brown

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1576 kJ (unknown operator: u'strong' kcal)

Carbohydrates 97.33 g

- Sugars 96.21 g

- Dietary fiber 0 g

Fat 0 g

Protein 0 g

Water 1.77 g

Thiamine (vit. B1) 0.008 mg (1%)
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Riboflavin (vit. B2) 0.007 mg (1%)

Niacin (vit. B3) 0.082 mg (1%)

Vitamin B6 0.026 mg (2%)

Folate (vit. B9) 1 μg (0%)

Calcium 85 mg (9%)

Iron 1.91 mg (15%)

Magnesium 29 mg (8%)

Phosphorus 22 mg (3%)

Potassium 346 mg (7%)

Sodium 39 mg (3%)

Zinc 0.18 mg (2%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Sugar is a class of edible crystalline carbohydrates, mainly sucrose, lactose, and fructose,[1] characterized by a sweet
flavor.
Sucrose in its refined form primarily comes from sugar cane and sugar beet. It and the other sugars are present in
natural and refined forms in many foods, and the refined forms are also added to many food preparations.
The world produced about 168 million tonnes of sugar in 2011.[2] The world consumed an average of 24 kilograms
of sugar for every human being of all ages, equivalent to over 260 food calories per day per human being.[3]

In food, "sugars" refer to all monosaccharides and disaccharides present in food, but excludes polyols,[4] while in its
singular form, "sugar" normally refers to sucrose. The other sugars are usually known by more specific names —
glucose, fructose or fruit sugar, high fructose corn syrup, etc.
Sugar production and trade has influenced human history in many ways. In modern times, sugar influenced the
formation of colonies, perpetuation of slavery, transition to indentured labor, migration and abuse of people, wars
between 19th century sugar trade controlling nations, ethnic composition and political structure of the new
world.[5][6]

History

Sugar cane plantation

Ancient times and Middle Ages

Sugar has been produced in the Indian subcontinent[7] since ancient
times. It was not plentiful or cheap in early times—honey was more
often used for sweetening in most parts of the world.

Amongst the ancient manuscripts of China, dated to be from the eight
century BC, one of the earliest historical mention of sugar cane is
included along with the fact that their knowledge of sugar cane was
derived from India.[8] It appears that in about 500 BC, residents of
present-day India began making sugar syrup and cooling it in large flat

bowls to make crystals that were easier to store and transport. In the local Indian language, these crystals were called
khanda (खण्ड), which is the source of the word candy.[9]
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Originally, people chewed sugarcane raw to extract its sweetness. Sugarcane was a native of tropical South Asia and
Southeast Asia.[10] Different species likely originated in different locations with Saccharum barberi originating in
India and S. edule and S. officinarum coming from New Guinea.[10][11]

Different kinds of sugar

Sugar remained relatively unimportant until the Indians discovered
methods of turning sugarcane juice into granulated crystals that were
easier to store and to transport.[12] Crystallized sugar was discovered
by the time of the Imperial Guptas, around 5th century AD.[12] Indian
sailors, consumers of clarified butter and sugar, carried sugar by
various trade routes.[12] Traveling Buddhist monks brought sugar
crystallization methods to China.[13] During the reign of Harsha (r.
606–647) in North India, Indian envoys in Tang China taught
sugarcane cultivation methods after Emperor Taizong of Tang (r.
626–649) made his interest in sugar known, and China soon
established its first sugarcane cultivation in the seventh century.[14]

Chinese documents confirm at least two missions to India, initiated in
647 AD, for obtaining technology for sugar-refining.[15] In South Asia,

the Middle East and China, sugar became a staple of cooking and desserts.

The triumphant progress of Alexander the Great was halted on the banks of river Indus by the refusal of his troops to
go further east. They saw people in the Indian subcontinent growing sugarcane and making granulated, salt-like
sweet powder, locally called साखर, pronounced as saccharum (ζάκχαρι). On their return journey, the Macedonian
soldiers carried the "honey bearing reeds." Sugarcane remained a limited crop for over a millennium, sugar a rare
commodity, and traders of sugar wealthy. Venice, at the height of its financial power, was the chief
sugar-distributing center of Europe.[8]

Crusaders brought sugar home with them to Europe after their campaigns in the Holy Land, where they encountered
caravans carrying "sweet salt". Early in the 12th century, Venice acquired some villages near Tyre and set up estates
to produce sugar for export to Europe, where it supplemented honey as the only other available sweetener.[16]

Crusade chronicler William of Tyre, writing in the late 12th century, described sugar as "very necessary for the use
and health of mankind".[17]

Modern history
In August 1492, Christopher Columbus stopped at La Gomera in the Canary Islands, for wine and water, intending to
stay only four days. He became romantically involved with the Governor of the island, Beatriz de Bobadilla y
Ossorio, and stayed a month. When he finally sailed she gave him cuttings of sugarcane, which became the first to
reach the New World.
Sugar was a luxury in Europe prior to 18th century. It became widely popular in 18th century, then graduated to
becoming a necessity in the 19th century. This evolution of taste and demand for sugar as an essential food
ingredient unleashed major economic and social changes.[5] It drove, in part, colonization of tropical islands and
nations where labor-intensive sugarcane plantations and sugar manufacturing could thrive. The demand for cheap
and docile labor for harsh inhumane work, in part, first drove slave trade from Africa (in particular West Africa),
followed by indentured labor trade from South Asia (in particular India).[6][18][19] Millions of slave and indentured
laborers were brought into the Caribbean, Indian Ocean, Pacific Islands, East Africa, Natal, north and eastern parts of
South America, and southeast Asia. The modern ethnic mix of many nations, settled in last two centuries, has been
influenced by sugar.[20][21][22]

Sugar also led to some industrialization of former colonies. For example, Lieutenant J. Paterson, of the Bengal 
establishment, persuaded British government that sugar cane could be cultivated in British India with many 
advantages, and at less expense than in the West Indies. As a result, a number of sugar factories were established in
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Bihar in British India.[23]

More recently it is manufactured in very large quantities in many countries, largely from sugarcane and sugar beet.
In processed foods it has increasingly been supplanted by corn syrup.

Etymology

Ant feeding on sugar crystals

The etymology reflects the spread of the commodity. The English word
"sugar"[24] originates from the Arabic word سكر sukkar, itself from the
Persian shakar,[25] itself derived from Sanskrit शर्करा sharkara.[26] It
most probably came to England by way of Italian merchants. The
contemporary Italian word is zucchero, whereas the Spanish and
Portuguese words, azúcar and açúcar respectively, have kept a trace of
the Arabic definite article. The Old French word is zuchre –
contemporary French sucre. The earliest Greek word attested is
σάκχαρις (sákkʰaris).[27][28] A satisfactory pedigree explaining the spread of the word has yet to be done. Note that
the English word jaggery (meaning "coarse brown Indian sugar") has similar ultimate etymological origins
(presumably in Sanskrit).

Production
The five largest producers of sugar in 2010 were Brazil, India, European Union, China and Thailand. The largest
exporters in 2010 were Brazil, Thailand, Australia and India; while the largest importers were EU-27, United States
and Indonesia. Currently, Brazil is the highest per capita consumer of sugar, followed by Australia, Thailand and
EU-27.[29][30]

Consumption
The per capita consumption of refined sugar in America has varied between 27 to 46 kilograms in the last 40 years.
In 2008, American per capita total consumption of sugar and sweeteners - exclusive of artificial sweeteners - equaled
61.9 kilograms per year (136.2 pounds).[31][32]

Sugar is an important component of human food balance. According to FAO, about 24 kilograms of sugar -
equivalent to over 260 food calories per day - was, on average, consumed annually per human being of all ages in the
world in 1999. Even with rising human population, sugar consumption is expected to increase to 25.1 kilograms per
human being by 2015.[3]

Health effects
Some studies involving the health impact of sugars are effectively inconclusive. The WHO and FAO meta studies
have shown directly contrasting impacts of sugar in refined and unrefined forms [33] and since most studies do not
use a population who are not consuming any "free sugars" at all, the baseline is effectively flawed (or as the report
puts it, the studies are "limited"). Hence there are articles such as Consumer Reports on Health that said in 2008,
"Some of the supposed dietary dangers of sugar have been overblown. Many studies have debunked the idea that it
causes hyperactivity, for example."[34] though the article does continue to discuss other health impacts of sugar.
Other articles and studies refer to the increasing evidence supporting the links to hyperactivity.[35] The WHO FAO
meta-study suggests that such results are expected when some studies do not effectively segregate or control for free
sugars as opposed to sugars still in their natural form (entirely unrefined) while others do.
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Blood glucose levels
Sugar, because of its simpler chemical structure, may raise blood glucose levels more quickly than starch. This
finding suggests that this basic differentiation between starch and sugar is insufficient reason to segregate these two
substances for controlling blood glucose levels in diabetics, the idea behind carbohydrate counting.[36] A more
effective distinction could use that suggested by multiple meta-studies between free sugars and naturally-occurring
sugars which do suggest different impacts on health.[33][37]

Obesity and diabetes
Studies appear to conflict with some suggesting eating excessive amounts of sugar does not increase the risk of
diabetes, although the extra calories from consuming large amounts of sugar can lead to obesity, which may increase
the risk of diabetes,[38][39][39][40][41][42][42][43] while others show links between refined sugar (free sugar)
consumption and the onset of diabetes, and negative correlation with the consumption of fiber[44][45][46][47] including
a 2010 meta-analysis of eleven studies involving 310,819 participants and 15,043 cases of type 2 diabetes[48] that
found that "SSBs (sugar-sweetened beverages) may increase the risk of metabolic syndrome and type 2 diabetes not
only through obesity but also by increasing dietary glycemic load, leading to insulin resistance, β-cell dysfunction,
and inflammation". As an overview to consumption related to chronic disease and obesity, the World Health
Organization's independent meta-studies specifically distinguish free sugars ("all monosaccharides and disaccharides
added to foods by the manufacturer, cook or consumer, plus sugars naturally present in honey, syrups and fruit
juices") from sugars naturally present in food. The reports prior to 2000 set the limits for free sugars at a maximum
of 10% of carbohydrate intake, measured by energy, rather than mass, and since 2002 [33] have aimed for a level
across the entire population at less than 10%. The consultation committee recognized that this goal is "controversial.
However, the Consultation considered that the studies showing no effect of free sugars on excess weight have
limitations." (p. 57).

Cardiovascular disease
A number of studies in animals have suggested that chronic consumption of refined sugars can contribute to
metabolic and cardiovascular dysregulation. Some experts have suggested that refined fructose is more damaging
than refined glucose in terms of cardiovascular risk.[49] Cardiac performance has been shown to be impaired by
switching from a carbohydrate diet including fiber to a high-carbohydrate diet.[50]

Switching saturated fatty acids for carbohydrates with high glycemic index values shows a statistically significant
positive association with the risk of myocardial infarction.[51]

Other studies have found links between high fat and high glycemic index carbohydrates accelerates the development
of cardiac pathology and pump dysfunction in hypertension despite no signs of diabetes and only a modest level of
obesity, suggesting that the link between obesity and coronary heart disease should be shifted towards
macronutrients and the high glycemic load typical of the "junk-food" diet.[52]

The consumption of added sugars has been positively associated with multiple measures known to increase
cardiovascular disease risk amongst adolescents as well as adults.[53]

Studies are suggesting the impact of refined carbohydrates or high glycemic load carbohydrates are more significant
that the impact of saturated fatty acids on cardiovascular disease.[54][55]

A high dietary intake of sugar (in this case, sucrose or disaccharide) consumption can substantially increase the risk
for heart- and vascular diseases. According to a new Swedish study from Lund University and Malmö University
College of 4301 persons, sugar was associated with higher levels of bad blood fat with a high level of small and
medium LDL and reduced HDL blood fat. However the amount of fat intake didn't affect the blood fats. As a side
note, moderate quantities of alcohol and protein were linked to the good HDL blood fat.[56]
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Alzheimer disease
It is suggested that Alzheimer Disease is linked with the western diet, characterised by excessive dietary intake of
sugar, refined carbohydrates (with a high glycaemic index) and animal products (with a high content of saturated
fats) and decreased intake of unrefined seeds. There are also prevention hypotheses that address the diet issue with
mono-supplements of specific vitamins or drugs that do not show appreciable results.[57]

Dietary pattern analysis, which considers overall eating patterns comparing those with Alzheimer's disease as
compared to healthy controls using factor analysis, gives a major eating pattern for those with Alzheimer's
characterised by a high intake of meat, butter, high-fat dairy products, eggs and refined sugar, while the other major
eating pattern for those without Alzheimer's was characterised by a high intake of grains and vegetables.[58]

One group of experimenters compared a normal rodent diet (19% protein, 5% fat and 60% complex carbohydrate)
with free water access against the same diet but with free access to a 10% sucrose solution. Their data underscore the
potential role of dietary sugar in the pathogenesis of Alzheimer disease and suggest that controlling the consumption
of sugar-sweetened beverages may be an effective way to curtail the risk of developing Alzheimer disease.[59]

Macular degeneration
There are links between free sugar consumption and macular degeneration in older age.[60]

Tooth decay
In regard to contributions to tooth decay, the role of free sugars is also recommended to be below an absolute
maximum of 10% of energy intake, with a minimum of zero. There is "convincing evidence from human
intervention studies, epidemiological studies, animal studies and experimental studies, for an association between the
amount and frequency of free sugars intake and dental caries" while other sugars (complex carbohydrate)
consumption is normally associated with a lower rate of dental caries.[37] Lower rates of tooth decay have been seen
in individuals with hereditary fructose intolerance.[61]

Terminology

Popular
The term sugar usually refers to sucrose, which is also called "table sugar" or "saccharose." Sucrose is a white
crystalline disaccharide. It is often obtained from sugar cane or sugar beet.[62] Sucrose is the most popular of the
various sugars for flavoring, as well as properties (such as mouthfeel, preservation, and texture) of beverages and
food.

Chemical
"Sugar" can also be used to refer to water-soluble crystalline carbohydrates with varying sweetness. Sugars include
monosaccharides (e.g., glucose, fructose, galactose), disaccharides (e.g., sucrose, lactose, maltose), trisaccharides,
and oligosaccharides,[63] in contrast to complex carbohydrates such as polysaccharides. Corn syrup, dextrose,
crystalline fructose, and maltose, for example, are used in manufacturing and preparing food.

http://en.wikipedia.org/w/index.php?title=Macular_degeneration
http://en.wikipedia.org/w/index.php?title=Dental_caries
http://en.wikipedia.org/w/index.php?title=Hereditary_fructose_intolerance
http://en.wikipedia.org/w/index.php?title=Sucrose
http://en.wikipedia.org/w/index.php?title=Crystal
http://en.wikipedia.org/w/index.php?title=Disaccharide
http://en.wikipedia.org/w/index.php?title=Flavor
http://en.wikipedia.org/w/index.php?title=Mouthfeel
http://en.wikipedia.org/w/index.php?title=Beverage
http://en.wikipedia.org/w/index.php?title=Monosaccharide
http://en.wikipedia.org/w/index.php?title=Glucose
http://en.wikipedia.org/w/index.php?title=Fructose
http://en.wikipedia.org/w/index.php?title=Galactose
http://en.wikipedia.org/w/index.php?title=Lactose
http://en.wikipedia.org/w/index.php?title=Maltose
http://en.wikipedia.org/w/index.php?title=Trisaccharide
http://en.wikipedia.org/w/index.php?title=Oligosaccharide
http://en.wikipedia.org/w/index.php?title=Polysaccharide
http://en.wikipedia.org/w/index.php?title=Corn_syrup
http://en.wikipedia.org/w/index.php?title=Dextrose
http://en.wikipedia.org/w/index.php?title=Crystalline_fructose
http://en.wikipedia.org/w/index.php?title=Maltose


Sugar 1101

Baking weight/mass volume relationship

Grainy, raw sugar.

Different culinary sugars have different densities due to differences in
particle size and inclusion of moisture.
The Domino Sugar Company has established the following volume to
weight conversions:
•• Brown sugar 1 cup = 48 teaspoons ~ 195 g = 6.88 oz
•• Granular sugar 1 cup = 48 teaspoons ~ 200 g = 7.06 oz
•• Powdered sugar 1 cup = 48 teaspoons ~ 120 g = 4.23 oz
Bulk density[64]

•• Dextrose sugar 0.62 g/mL
•• Granulated sugar 0.70 g/mL

•• Powdered sugar 0.56 g/mL
•• Beet sugar 0.80 g/mL

Purity standards
The International Commission for Uniform Methods of Sugar Analysis sets standards for the measurement of the
purity of refined sugar, known as ICUMSA numbers; lower numbers indicate a higher level of purity in the refined
sugar.[65]

Chemistry

Sucrose: a disaccharide of glucose (left) and
fructose (right), important molecules in the body.

Scientifically, sugar loosely refers to a number of carbohydrates, such
as monosaccharides, disaccharides, or oligosaccharides.
Monosaccharides are also called "simple sugars," the most important
being glucose. Almost all sugars have the formula CnH2nOn (n is
between 3 and 7). Glucose has the molecular formula C6H12O6. The
names of typical sugars end with "-ose," as in "glucose", "dextrose",
and "fructose". Sometimes such words may also refer to any types of
carbohydrates soluble in water. The acyclic mono- and disaccharides
contain either aldehyde groups or ketone groups. These carbon-oxygen
double bonds (C=O) are the reactive centers. All saccharides with more than one ring in their structure result from
two or more monosaccharides joined by glycosidic bonds with the resultant loss of a molecule of water (H2O) per
bond.

Monosaccharides in a closed-chain form can form glycosidic bonds with other monosaccharides, creating
disaccharides (such as sucrose) and polysaccharides (such as starch). Enzymes must hydrolyze or otherwise break
these glycosidic bonds before such compounds become metabolized. After digestion and absorption the principal
monosaccharides present in the blood and internal tissues include glucose, fructose, and galactose. Many pentoses
and hexoses can form ring structures. In these closed-chain forms, the aldehyde or ketone group remains non-free, so
many of the reactions typical of these groups cannot occur. Glucose in solution exists mostly in the ring form at
equilibrium, with less than 0.1% of the molecules in the open-chain form.
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Natural polymers of sugars
Biopolymers of sugars are common in nature. Through photosynthesis plants produce glucose, which has the
formula C6H12O6, and convert it for storage as an energy reserve in the form of other carbohydrates such as starch,
or (as in cane and beet) as sucrose (table sugar). Sucrose has the chemical formula C12H22O11. Starch, consisting of
two different polymers of glucose, is a readily degradable chemical energy stored by cells, convertible to other types
of energy.
Cellulose is a polymer of glucose used by plants as structural component.
DNA and RNA are built up of the sugars ribose and deoxyribose. The sugar in DNA is deoxyribose, and has the
formula C5H10O4.
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Sugarcane

Sugar Cane

Cut sugar cane

Scientific classification

Kingdom: Plantae
(unranked): Monocots
(unranked): Commelinids
Order: Poales
Family: Poaceae
Subfamily: Panicoideae
Tribe: Andropogoneae
Genus: Saccharum

L.
Selected species
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Saccharum arundinaceum
Saccharum bengalense
Saccharum edule
Saccharum munja
Saccharum officinarum
Saccharum procerum
Saccharum ravennae
Saccharum robustum
Saccharum sinense
Saccharum spontaneum

Sugarcane refers to any of six to 37 species (depending on which taxonomic system is used) of tall perennial grasses
of the genus Saccharum (family Poaceae, tribe Andropogoneae). Native to the warm temperate to tropical regions of
South Asia, they have stout jointed fibrous stalks that are rich in sugar, and measure two to six metres (6 to 19 feet)
tall. All sugar cane species interbreed, and the major commercial cultivars are complex hybrids.
Sugarcane belongs to the grass family (Poaceae), an economically important seed plant family that includes maize,
wheat, rice, and sorghum and many forage crops. The main product of sugarcane is sucrose, which accumulates in
the stalk internodes. Sucrose, extracted and purified in specialized mill factories, is used as raw material in human
food industries or is fermented to produce ethanol, a low pollution fuel. Ethanol is produced on a large scale by the
Brazilian sugarcane industry.
Sugarcane is the world's largest crop.[1] In 2010, FAO estimates it was cultivated on about 23.8 million hectares, in
more than 90 countries, with a worldwide harvest of 1.69 billion tonnes. Brazil was the largest producer of sugar
cane in the world. The next five major producers, in decreasing amounts of production, were India, China, Thailand,
Pakistan and Mexico.
The world demand for sugar is the primary driver of sugarcane agriculture. Cane accounts for 80% of sugar
produced; the most of the rest is made from sugar beets. Sugarcane predominantly grows in the tropical and
subtropical regions, and sugar beet predominantly grows in colder temperate regions of the world. Other than sugar,
products derived from sugarcane include falernum, molasses, rum, cachaça (a traditional spirit from Brazil), bagasse
and ethanol. In some regions, people use sugarcane reeds to make pens, mats, screens, and thatch. The young
unexpanded inflorescence of tebu telor is eaten raw, steamed or toasted, and prepared in various ways in certain
island communities of Indonesia.[2]

In India, between the sixth and fourth centuries BC, the Persians, followed by the Greeks, discovered the famous
"reeds that produce honey without bees". They adopted and then spread sugar and sugarcane agriculture.[3] A few
merchants began to trade in sugar - a luxury and an expensive spice until the 18th century. Before the 18th century,
cultivation of sugar cane was largely confined to India. Sugarcane plantations, like cotton farms, were a major driver
of large human migrations in 19th century and early 20th century, influencing the ethnic mix, political conflicts and
cultural evolution of various Caribbean, South American, Indian Ocean and Pacific island nations.[4][5]

Description
Sugarcane is a tropical, perennial grass that forms lateral shoots at the base to produce multiple stems, typically three
to four meters high and about five centimeters in diameter. The stems grow into cane stalk, which when mature
constitutes approximately 75% of the entire plant. A mature stalk is typically composed of 11–16% fiber, 12–16%
soluble sugars, 2–3% non-sugars, and 63–73% water. A sugarcane crop is sensitive to the climate, soil type,
irrigation, fertilizers, insects, disease control, varieties, and the harvest period. The average yield of cane stalk is
60-70 tonnes per hectare per year, however this figure can vary between 30 and 180 tonnes per hectare depending on
knowledge and crop management approach used in sugarcane cultivation. Sugarcane is a cash crop, but it is also
used as livestock fodder.[6]
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History
For a longer history, see History of sugar.

The westward diffusion of sugarcane in pre-Islamic times (shown in red), in the medieval
Muslim world (green) and by Europeans (violet)[7]

Sugarcane is indigenous to tropical
South Asia and Southeast Asia.[8]

Different species likely originated in
different locations, with S. barberi
originating in India and S. edule and S.
officinarum coming from New
Guinea.[8] Crystallized sugar was
reported 5,000 years ago in the Indus
Valley Civilization, located in
modern-day Pakistan and north India.

Around the eighth century A.D., Arab
traders introduced sugar from South
Asia to the other parts of the Abbasid

Caliphate in Mediterranean, Mesopotamia, Egypt, North Africa, and Andalusia. By the 10th century, sources state,
there was no village in Mesopotamia that did not grow sugarcane.[7] It was among the early crops brought to the
Americas by the Andalusians from their fields in the Canary Islands, and the Portuguese.

"Boiling houses" in the 17th through 19th centuries converted sugarcane juice into raw sugar. These houses were
attached to sugar plantations in the western colonies. Slaves often ran the boiling process, under very poor
conditions. Made of cut stone, rectangular boxes of brick or stone served as furnaces, with an opening at the bottom
to stoke the fire and remove ashes. At the top of each furnace were up to seven copper kettles or boilers, each one
smaller and hotter than the previous one. The cane juice began in the largest kettle. The juice was then heated and
lime added to remove impurities. The juice was skimmed, then channelled to successively smaller kettles. The last
kettle, the "teache", was where the cane juice became syrup. The next step was a cooling trough, where the sugar
crystals hardened around a sticky core of molasses. This raw sugar was then shovelled from the cooling trough into
hogsheads (wooden barrels), and from there into the curing house.

A sugar plantation on the island of Réunion in the
late 1800s

Sugarcane is still extensively grown in the Caribbean. Christopher
Columbus first brought it during his second voyage to the Americas,
initially to the island of Hispaniola (modern day Haiti and the
Dominican Republic). In colonial times, sugar formed one side of the
triangular trade of New World raw materials, European manufactures,
and African slaves. France found its sugarcane islands so valuable, it
effectively traded its portion of Canada, famously dubbed "a few acres
of snow", to Britain for their return of Guadeloupe, Martinique and St.
Lucia at the end of the Seven Years' War. The Dutch similarly kept
Suriname, a sugar colony in South America, instead of seeking the
return of the New Netherlands (New York). Cuban sugarcane produced
sugar that received price supports from and a guaranteed market in the USSR; the dissolution of that country forced
the closure of most of Cuba's sugar industry. Sugarcane remains an important part of the economy of Guyana,
Belize, Barbados and Haiti, along with the Dominican Republic, Guadeloupe, Jamaica, and other islands.
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Sugarcane plantations in the 19th century

A 19th century lithograph by Theodore Bray
showing a sugarcane plantation. On right is

"white officer", the European overseer. Slave
workers toil during the harvest. To the left is a
flat-bottomed vessel for cane transportation.

Much like cotton, sugarcane plantations motivated large scale
near-enslavement and migrations of human beings in the 19th and
early 20th century.[9]

Following the emancipation of slaves in 1833 in the United Kingdom,
many liberated Africans left their former masters. This created an
economic chaos for British owners of sugar-cane plantations. The hard
work in hot, humid farms required a regular, docile and low-waged
labour force. The British looked for cheap labour. This they found in
China and India.[10][11]

The British crafted a new legal system of forced labour, which in many
ways resembled enslavement.[12] Instead of calling them slaves, they
were called indentured labourers. Indians and southeast Asians, began
to replace Africans previously brought as slaves, under this indentured
labour scheme to serve on sugarcane plantations across the British empire. The first ships carrying indentured
labourers for sugarcane plantations left India in 1836. In the early decades of the sugarcane-driven migrations,
indentured Indians were treated as inhumanely as the enslaved Africans had been. They were confined to their
estates and paid the pitiful salary. Any breach of contract brought automatic criminal penalties and imprisonment.
Many of these were brought away from their homelands deceptively. Many from inland regions over a thousand
kilometers from seaports were promised jobs, weren't told the work they were being hired for, or that they would
leave their homeland and communities. They were hustled aboard the waiting ships, unprepared for the long and
arduous four-month sea journey. Charles Anderson, a special magistrate investigating these sugarcane plantations,
wrote to the British Colonial Secretary declaring that with few exceptions, the indentured labourers are treated with
great and unjust severity; plantation owners enforced work in sugarcane farms so harshly, that the decaying remains
of immigrants were frequently discovered in sugarcane fields. If labourers protested and refused to work, they were
not paid or fed: they simply starved.[9]

The sugarcane plantation-driven migrations led to ethnically significant presence of Indians, southeast Asians and
Chinese, in various parts of the world.[13] In some islands and countries, these South Asian migrants now constitute
between 10 to over 50 percent of the population. Sugarcane plantations and Asian ethnic groups continue to thrive in
countries such as Fiji, Natal, Burma, Ceylon, Malaysia, British Guiana, Jamaica, Trinidad, Martinique, French
Guiana, Guadeloupe, Grenada, St. Lucia, St. Vincent, St. Kitts, St. Croix, Suriname, Nevis, Mauritius.[9][14]

Sugarcane crops have thus played a role in molding the ethnic distribution of distant lands in recent human history.
Not just British colonies, sugarcane production affected human history in colonies controlled by other pre-World
War II powers. France, for example, negotiated with Britain leading to Act XLVI of 1860, whereby large numbers of
Indian indentured labourers were brought for harsh sugarcane plantation work in French colonies all over the
world.[15] Sugarcane plantations influenced many tropical Pacific Islands, including Okinawa and, most particularly,
Hawaiʻi and Fiji. In these islands, sugarcane came to dominate the economic and political landscape after the arrival
of powerful European and American agricultural interests, which too promoted immigration of workers from various
Asian countries to tend and harvest the crop. Sugar was the dominant factor in diversifying the islands' ethnic
make-up, profoundly affecting their politics and society.
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Cultivation

Sugarcane field on Madeira

A panoramic view of sugarcane plantations of Brazil, the largest producer of sugarcane in
the world.

Sugarcane cultivation requires a
tropical or temperate climate, with a
minimum of 60 centimetres (unknown
operator: u'strong' in) of annual
moisture. It is one of the most efficient
photosynthesizers in the plant
kingdom. It is a C4 plant, able to
convert up to one percent of incident
solar energy into biomass.[16] In prime
growing regions, such as Puerto Rico,
India, Indonesia, Pakistan, Peru,
Brazil, Bolivia, Colombia, Australia,
Ecuador, Cuba, the Philippines, El
Salvador and Hawaii, sugarcane crop
can produce over 15 kilograms of cane
per square meter of sunshine.

Sugarcane is cultivated in the tropics
and subtropics in areas with plentiful
supply of water, for a continuous

period of more than six to seven months each year, either from natural rainfall of through irrigation. The crop does
not tolerate severe frosts. Therefore, most of the world's sugarcane is grown between 22°N and 22°S, and some up to
33°N and 33°S.[17] When sugarcane crop is found outside this range, such as the Natal region of South Africa, it is
normally due to anomalous climatic conditions in the region such as warm ocean currents that sweep down the coast.
In terms of altitude, sugarcane crop is found up to 1600 m close to the equator in countries such as Colombia,
Ecuador and Peru.[18]

Sugarcane can be grown on many different soils ranging from highly fertile well drained mollisols, through heavy
cracking vertisols, infertile acid oxisols, peaty histosols to rocky andisols. Both plentiful sunshine and water supplies
increase cane production. This has made desert countries with good irrigation facilities such as Egypt as one of the
highest yielding sugarcane cultivating regions.
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Sugarcane flower on Dominica

Although sugarcanes produce seeds, modern stem cutting has become
the most common reproduction method. Each cutting must contain at
least one bud, and the cuttings are sometimes hand-planted. In more
technologically advanced countries like the United States and
Australia, billet planting is common. Billets harvested from a
mechanical harvester are planted by a machine which opens and
recloses the ground. Once planted, a stand can be harvested several
times; after each harvest, the cane sends up new stalks, called ratoons.
Successive harvests give decreasing yields, eventually justifying
replanting. Two to 10 harvests are usually made depending on the type
of culture. In a country with a mechanical agriculture looking for a
high production of large fields like in North America, sugar canes are
replanted after 2 or 3 harvests to avoid a lowering in yields. In
countries with a more traditional type of agriculture with smaller fields
and hand harvesting, like in the French island la Réunion, sugar canes
are often harvested up to 10 years before replanting.

Sugarcane mechanical harvest in Jaboticabal, São
Paulo, Brazil

Sugarcane is harvested by hand and mechanically. Hand harvesting
accounts for more than half of production, and is dominant in the
developing world. In hand harvesting, the field is first set on fire. The
fire burns dry leaves, and kills any lurking venomous snakes, without
harming the stalks and roots. Harvesters then cut the cane just above
ground-level using cane knives or machetes. A skilled harvester can
cut 500 kilograms (unknown operator: u'strong' lb) of sugarcane per
hour.

Mechanical harvesting uses a combine, or sugarcane harvester.[19] The
Austoft 7000 series, the original modern harvester design, has now
been copied by other companies, including Cameco / John Deere. The
machine cuts the cane at the base of the stalk, strips the leaves, chops the cane into consistent lengths and deposits it
into a transporter following alongside. The harvester then blows the trash back onto the field. Such machines can
harvest 100 long tons (unknown operator: u'strong' t) each hour; however, harvested cane must be rapidly
processed. Once cut, sugarcane begins to lose its sugar content, and damage to the cane during mechanical
harvesting accelerates this decline. This decline is offset because a modern chopper harvester can complete the
harvest faster and more efficiently than hand cutting and loading. Austoft also developed a series of hydraulic
high-lift infield transporters to work alongside their harvesters to allow even more rapid transfer of cane to, for
example, the nearest railway siding. This mechanical harvesting doesn't require the field to be set on fire; the remains
left in the field by the machine consist of the top of the sugar cane and the dead leaves, which act as mulch for the
next round of planting.
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Pests
The cane beetle (also known as cane grub) can substantially reduce crop yield by eating roots; it can be controlled
with imidacloprid (Confidor) or chlorpyrifos (Lorsban). Other important pests are the larvae of some butterfly/moth
species, including the turnip moth, the sugarcane borer (Diatraea saccharalis), the Mexican rice borer (Eoreuma
loftini); leaf-cutting ants, termites, spittlebugs (especially Mahanarva fimbriolata and Deois flavopicta), and the
beetle Migdolus fryanus. The planthopper insect Eumetopina flavipes acts as a virus vector, which causes the
sugarcane disease ramu stunt.[20]

Pathogens
Numerous pathogens infect sugarcane, such as sugarcane grassy shoot disease caused by Phytoplasma, whiptail
disease or sugarcane smut, pokkah boeng caused by Fusarium moniliforme, and red rot disease caused by
Colletotrichum falcatum. Viral diseases affecting sugarcane include sugarcane mosaic virus, maize streak virus, and
sugarcane yellow leaf virus.

Nitrogen fixation
Some sugarcane varieties are known to be capable of fixing atmospheric nitrogen in association with the bacterium
Glucoacetobacter diazotrophicus.[21] Unlike legumes and other nitrogen fixing plants which form root nodules in the
soil in association with bacteria, G. diazotrophicus lives within the intercellular spaces of the sugarcane's
stem.[22][23]

Processing

Manually extracting juice from sugarcane

Sugarcane processing produces cane sugar (sucrose) from
sugarcane. Other products of the processing include bagasse,
molasses, and filtercake.
Bagasse, the residual dry fiber of the cane after cane juice has been
extracted, is used for several purposes:[24]

•• fuel for the boilers and kilns,
•• production of paper, paperboard products and reconstituted

panelboard,
•• agricultural mulch, and
•• as a raw material for production of chemicals.
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A truck hauls cane to a sugar mill in Florida

Santa Elisa sugarcane processing plant in Sertãozinho,
one of the largest and oldest in Brazil

The primary use of bagasse and bagasse residue is as a fuel source
for the boilers in the generation of process steam in sugar plants.
Dried filtercake is used as an animal feed supplement, fertilizer,
and source of sugarcane wax. Molasses is produced in two forms:
blackstrap that is not edible, and a syrup that is edible. Blackstrap
molasses is used primarily as an animal feed additive but also is
used to produce ethanol, compressed yeast, citric acid, and rum.
Edible molasses syrups are often blends with maple syrup, invert
sugars, or corn syrup.

Evaporator with baffled pan and foam dipper for
making ribbon cane syrup

Traditionally, sugarcane processing requires two stages. Mills
extract raw sugar from freshly harvested cane, and sometimes
bleach it to make "mill white" sugar for local consumption.
Refineries, often located nearer to consumers in North America,
Europe, and Japan, then produce refined white sugar, which is 99
percent sucrose. These two stages are slowly merging. Increasing
affluence in the sugar-producing tropics increased demand for
refined sugar products, driving a trend toward combined milling
and refining.
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Refining

A video of Sugarcane juice extraction

Sugar refining further purifies the raw sugar. It is first mixed with
heavy syrup and then centrifuged in a process called "affination". Its
purpose is to wash away the sugar crystals' outer coating, which is less
pure than the crystal interior. The remaining sugar is then dissolved to
make a syrup, about 60 percent solids by weight.

The sugar solution is clarified by the addition of phosphoric acid and
calcium hydroxide, which combine to precipitate calcium phosphate.
The calcium phosphate particles entrap some impurities and absorb
others, and then float to the top of the tank, where they can be
skimmed off. An alternative to this "phosphatation" technique is
"carbonatation", which is similar, but uses carbon dioxide and calcium hydroxide to produce a calcium carbonate
precipitate.

After filtering any remaining solids, the clarified syrup is decolorized by filtration through activated carbon. Bone
char is traditionally used in this role.[25] Some remaining color-forming impurities adsorb to the carbon. The purified
syrup is then concentrated to supersaturation and repeatedly crystallized in a vacuum, to produce white refined sugar.
As in a sugar mill, the sugar crystals are separated from the molasses by centrifuging. Additional sugar is recovered
by blending the remaining syrup with the washings from affination and again crystallizing to produce brown sugar.
When no more sugar can be economically recovered, the final molasses still contains 20–30 percent sucrose and
15–25 percent glucose and fructose.
To produce granulated sugar, in which individual grains do not clump, sugar must be dried, first by heating in a
rotary dryer, and then by blowing cool air through it for several days.

Ribbon cane syrup
Ribbon cane is a subtropical type that was once widely grown in the southern United States, as far north as coastal
North Carolina. The juice was extracted with horse or mule-powered crushers; the juice was boiled, like maple
syrup, in a flat pan, and then used in the syrup form as a food sweetener. It is not currently a commercial crop, but a
few growers find ready sales for their product.

Pollution from sugarcane processing
Particulate matter, combustion products, and volatile organic compounds are the primary pollutants emitted during
the sugarcane processing.[24] Combustion products include nitrogen oxides (NOX), carbon monoxide (CO), CO2,
and sulfur oxides (SOX). Potential emission sources include the sugar granulators, sugar conveying and packaging
equipment, bulk loadout operations, boilers, granular carbon and char regeneration kilns, regenerated adsorbent
transport systems, kilns and handling equipment (at some facilities), carbonation tanks, multi-effect evaporator
stations, and vacuum boiling pans. Modern pollution prevention technologies are capable of addressing all of these
potential pollutants.
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Production

Worldwide sugarcane production (note: source verification, in February 2012, suggests
cane yields above are off by an order of magnitude)

Top ten sugarcane producers — 2009
[1]

Country Production
(Tonnes)

Footnotes

  Brazil 672,157,000

  India 285,029,000

  People's Republic of China 116,251,272

  Thailand 66,816,400

  Pakistan 50,045,400

  Mexico 49,492,700

  Colombia 38,500,000 F

  Philippines 32,500,000 F

  Australia 30,284,000

  Argentina 29,000,000 F

World 1,743,068,525 F,A

P = official figure, F = FAO estimate, * = Unofficial/Semi-official/mirror data, C = Calculated figure
A = Aggregate (may include official, semi-official or estimates);
Source: Food And Agricultural Organization of United Nations: Economic And Social Department: The Statistical Division [13]

Brazil led the world in sugarcane production in 2010 with a 719,157,000 tonnes harvest.[1] India was the second
largest producer with 277,750,000 tonnes, and China the third largest producer with 111,454,000 tonnes harvest.
The average worldwide yield of sugarcane crops in 2010 was 70.7 tonnes per hectare.[1] The most productive farms
in the world were in Peru with a nationwide average sugarcane crop yield of 125.5 tonnes per hectare.
The theoretical possible yield for sugar cane, according to 1983 study of Duke, is about 280 metric tonnes per
hectare per year, and small experimental plots in Brazil have demonstrated yields of 236-280 metric tonnes of fresh
cane per hectare.[26][27] The most promising region for high yield sugarcane production were in sun drenched,
irrigated farms of northern Africa, and other deserts with plentiful water from river or irrigation canals.
In the United States, sugarcane is grown commercially in Florida, Hawaii, Louisiana, and Texas.[28]
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Brazil uses sugarcane to produce sugar and ethanol for gasoline-ethanol blends (gasohol), a locally popular
transportation fuel. In India, sugarcane is used to produce sugar, jaggery and alcoholic beverages.

Cane ethanol

A fuel pump in Brazil, offering cane ethanol (A)
and gasoline (G).

Ethanol is generally available as a byproduct of sugar production. It
can be used as a biofuel alternative to gasoline, and is widely used in
cars in Brazil. It is an alternative to gasoline, and may become the
primary product of sugarcane processing, rather than sugar.

In Brazil, gasoline is required to contain at least 22 percent
bioethanol.[29] This bioethanol is sourced from Brazil's large sugarcane
crop.

The production of ethanol from sugar cane is more energy efficient
than from corn or sugar beets or palm/vegetable oils, particularly if
cane bagasse is used to produce heat and power for the process.
Furthermore, if biofuels are used for crop production and transport, the fossil energy input needed for each ethanol
energy unit can be very low. EIA estimates that with an integrated sugar cane to ethanol technology, the
well-to-wheels CO2 emissions can be 90 percent lower than conventional gasoline.[29]

A textbook on renewable energy[30] describes the energy transformation:
Presently, 75 tons of raw sugar cane are produced annually per hectare in Brazil. The cane delivered to
the processing plant is called burned and cropped (b&c), and represents 77% of the mass of the raw
cane. The reason for this reduction is that the stalks are separated from the leaves (which are burned and
whose ashes are left in the field as fertilizer), and from the roots that remain in the ground to sprout for
the next crop. Average cane production is, therefore, 58 tons of b&c per hectare per year.
Each ton of b&c yields 740 kg of juice (135 kg of sucrose and 605 kg of water) and 260 kg of moist
bagasse (130 kg of dry bagasse). Since the higher heating value of sucrose is 16.5 MJ/kg, and that of the
bagasse is 19.2 MJ/kg, the total heating value of a ton of b&c is 4.7 GJ of which 2.2 GJ come from the
sucrose and 2.5 from the bagasse.
Per hectare per year, the biomass produced corresponds to 0.27 TJ. This is equivalent to 0.86 W per
square meter. Assuming an average insolation of 225 W per square meter, the photosynthetic efficiency
of sugar cane is 0.38%.
The 135 kg of sucrose found in 1 ton of b&c are transformed into 70 litres of ethanol with a combustion
energy of 1.7 GJ. The practical sucrose-ethanol conversion efficiency is, therefore, 76% (compare with
the theoretical 97%).
One hectare of sugar cane yields 4,000 litres of ethanol per year (without any additional energy input,
because the bagasse produced exceeds the amount needed to distill the final product). This, however,
does not include the energy used in tilling, transportation, and so on. Thus, the solar energy-to-ethanol
conversion efficiency is 0.13%.

http://en.wikipedia.org/w/index.php?title=Ethanol
http://en.wikipedia.org/w/index.php?title=Gasohol
http://en.wikipedia.org/w/index.php?title=Fuel
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http://en.wikipedia.org/w/index.php?title=Jaggery
http://en.wikipedia.org/w/index.php?title=File%3ASao_Paulo_ethanol_pump_04_2008_74_zoom.jpg
http://en.wikipedia.org/w/index.php?title=Biofuel
http://en.wikipedia.org/w/index.php?title=Joule
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Bagasse applications
Sugarcane is a major crop in many countries. It is one of the plants with the highest bioconversion efficiency.
Sugarcane crop is able to efficiently fix solar energy, yielding some 55 tonnes of dry matter per hectare of land
annually. After harvest, the crop produces sugar juice and bagasse, the fibrous dry matter. This dry matter is biomass
with potential as fuel for energy production.
Sugarcane bagasse is a potentially abundant source of energy for large producers of sugarcane, countries such as
Brazil, India and China. According to one report, with use of latest technologies, bagasse produced annually in
Brazil has the potential of meeting 20 percent of Brazil’s energy consumption by 2020.[31]

Electricity production
A number of countries, in particular those devoid of any fossil fuel, have implemented energy conservation and
efficiency measures so as to minimise cogenerated energy (steam and electricity) utilised in cane processing and to
export excess electricity to the grid. Current technologies, such as those in use in Mauritius, produce over 100 KWh
per tonne of bagasse. With a world harvest of over 1 billion tonnes of sugar cane stock per year, the global potential
is over 100,000 GWh.[32] In Africa alone, a potential for around 10,000 GWh of supplemental electricity exists from
this annually renewable resource, if bagasse to electricity plants were installed there and they simply achieved the
conversion efficiency already achieved in Mauritius.[33] This would meet a significant portion of rural electricity
needs, and between 1 to 5 percent of overall electricity demand in Africa.
More recent cogeneration technology plants are being designed to produce from 200 to over 300 KWh per tonne of
bagasse.[34][35]

Sugarcane crops are seasonal. This requires that the supply of bagasse would peak just after harvest, and plants
would need to manage the storage of biogasse.
Natural gas production
An alternate application of bagasse is in producing clean burning fuels.[31]

Sugarcane as food

Cane juice[36]

Nutritional value per serving

Serving size 28.35 grams

Energy  111.13 kJ (unknown operator: u'strong' kcal)

Carbohydrates 27.51 g

- Sugars 26.98 g

Protein 0.27 g

Calcium 11.23 mg (1%)

Iron 0.37 mg (3%)

Potassium 41.96 mg (1%)

Sodium 17.01 mg (1%)

Percentages are relative to
US recommendations for adults.

http://en.wikipedia.org/w/index.php?title=Food_energy
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http://en.wikipedia.org/w/index.php?title=Protein_%28nutrient%29
http://en.wikipedia.org/w/index.php?title=Calcium%23Nutrition
http://en.wikipedia.org/w/index.php?title=Iron%23Biological_role
http://en.wikipedia.org/w/index.php?title=Potassium%23Potassium_in_the_diet_and_by_supplement
http://en.wikipedia.org/w/index.php?title=Sodium%23Biological_role
http://en.wikipedia.org/w/index.php?title=Dietary_Reference_Intake
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Caipirinha, a cocktail made from sugarcane
derived Cachaça.

Sugarcane juice vendors in Dhaka, Bangladesh

Freshly squeezed sugarcane juice.

In most countries where sugarcane is cultivated, there are several foods
and popular dishes derived directly from it, such as:
•• Raw sugarcane: chewed to extract the juice
• Sugarcane juice: a combination of fresh juice, extracted by hand or

small mills, with a touch of lemon and ice to make a popular drink,
known variously as usacha rass, guarab, guarapa, guarapo,
papelón, aseer asab, ganna sharbat, mosto, caldo de cana, and શેરડી
નો રસ (śēraḍī nō rasa).

• Cachaça: the most popular distilled alcoholic beverage in Brazil; a
liquor made of the distillation of sugarcane

• Jaggery: a solidified molasses, known as gur or gud in India, is
traditionally produced by evaporating juice to make a thick sludge,
and then cooling and molding it in buckets. Modern production
partially freeze dries the juice to reduce caramelization and lighten
its color. It is used as sweetener in cooking traditional entrees,
sweets and desserts.

• Panela: solid pieces of sucrose and fructose obtained from the
boiling and evaporation of sugarcane juice; a food staple in
Colombia and other countries in South and Central America

• Molasses: used as a sweetener and a syrup accompanying other
foods, such as cheese or cookies

• Rapadura: a sweet flour which is one of the simplest refinings of
sugarcane juice, common in Latin American countries such as
Brazil, Argentina and Venezuela (where it is known as papelón) and
the Caribbean.

• Rum: is a liquor made of the distillation of sugarcane commonly
produced in the Caribbean. Rum is more purified than the Brazilian
cachaça.

• Falernum: a sweet, and lightly alcoholic drink made from sugarcane
juice

• Syrup: a traditional sweetener in soft drinks, now largely supplanted
in the US by high fructose corn syrup, which is less expensive
because of corn subsidies and sugar tariffs.

• Rock candy: crystallized cane juice
• Sayur nganten: an Indonesian soup made of trubuk stem

(Saccharum edule)
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External links
• Online encyclopedia about sugar production (http:/ / www. sucropedia. com)
• Sugar and the Environment (http:/ / wwf. panda. org/ about_our_earth/ all_publications/ ?22255/

Sugar-and-the-Environment-Encouraging-Better-Management-Practices-in-Sugar-Production-and-Processing),
World Wildlife Federation

• CaneInfo: India-specific (http:/ / www. caneinfo. nic. in)
Industry organizations
• Brazilian Sugarcane Industry Association (UNICA) (http:/ / english. unica. com. br/ )
• National Federation of Sugarcane Planters, Philippines (http:/ / www. nfsp-philippines. org)
• The Better Sugar Cane Initiative (http:/ / www. bettersugarcane. org/ )
• Ethical Sugar NGO (http:/ / www. ethical-sugar. org/ )

http://www.sucropedia.com
http://wwf.panda.org/about_our_earth/all_publications/?22255/Sugar-and-the-Environment-Encouraging-Better-Management-Practices-in-Sugar-Production-and-Processing
http://wwf.panda.org/about_our_earth/all_publications/?22255/Sugar-and-the-Environment-Encouraging-Better-Management-Practices-in-Sugar-Production-and-Processing
http://www.caneinfo.nic.in
http://english.unica.com.br/
http://www.nfsp-philippines.org
http://www.bettersugarcane.org/
http://www.ethical-sugar.org/
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Suma root

Suma root

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Core eudicots
Order: Caryophyllales
Family: Amaranthaceae
Genus: Pfaffia

Species: P. paniculata

Binomial name

Pfaffia paniculata
(Mart.) Kuntze

Suma also called Brazilian ginseng (Pfaffia paniculata syn. Hebanthe paniculata, Gomphrena paniculata,
Gomphrena eriantha, Iresine erianthos, Iresine paniculata, Iresine tenuis, Pfaffia eriantha, Xeraea paniculata [1]) is
the root of a rambling ground vine found in South America used traditionally as a medicine and tonic. Nicknamed
"para tudo" which means "for all," suma is a traditional herbal medicine.
Suma contains germanium, beta-ecdysterone, allantoin, and a group of novel phytochemical saponins called
pfaffosides.

References
• Vieira, Roberto F. (1999) Conservation of medicinal and aromatic plants in Brazil. [2] p. 152–159. In: J. Janick

(ed.), Perspectives on new crops and new uses. [3] ASHS Press, Alexandria, VA.

Notes
[1] Pfaffia paniculata (http:/ / www. rain-tree. com/ suma. htm) at Tropical Plant Database (http:/ / www. rain-tree. com/ plants. htm)
[2] http:/ / www. hort. purdue. edu/ newcrop/ proceedings1999/ v4-152. html
[3] http:/ / www. hort. purdue. edu/ newcrop/ proceedings1999/ v4-toc. html
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Sumac

Sumac

Sumac fruit in fall

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Sapindales
Family: Anacardiaceae
Subfamily: Anacardioideae
Genus: Rhus (syn.

Searsia)
L.[1]

Type species

Rhus coriaria
L.[2]

Species

About 250 species; see text

Sumac (   /ˈsjuːmæk/ or /ˈʃuːmæk/; also spelled sumach) is any one of approximately 250 species of flowering
plants in the genus Rhus and related genera, in the family Anacardiaceae. Sumacs grow in subtropical and temperate
regions throughout the world, especially in Africa and North America.[3][4]

Sumacs are shrubs and small trees that can reach a height of 1–10 metres (unknown operator: u'strong'unknown 
operator: u'strong'unknown operator: u'strong' unknown operator: u'strong'). The leaves are spirally 
arranged; they are usually pinnately compound, though some species have trifoliate or simple leaves. The flowers are 
in dense panicles or spikes 5–30 centimetres (unknown operator: u'strong'unknown operator: 
u'strong'unknown operator: u'strong' unknown operator: u'strong') long, each flower very small, greenish,
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creamy white or red, with five petals. The fruits form dense clusters of reddish drupes called sumac bobs. The dried
drupes of some species are ground to produce a tangy purple spice.[5][6]

Sumacs propagate both by seed (spread by birds and other animals through their droppings), and by new shoots from
rhizomes, forming large clonal colonies.
The word sumac traces its etymology from Old French sumac (13th century), from Medieval Latin sumach, from
Arabic summāq (سماق), from Syriac summāq (ܣܘܡܩ) - meaning "red."[7]

Cultivation and uses

Sumac spice

The fruits (drupes) of the genus Rhus are ground into a deep-red or
purple powder used as a spice in Middle Eastern cuisine to add a
lemony taste to salads or meat.[5] In Arab cuisine, it is used as a
garnish on meze dishes such as hummus and is added to salads in
the Levant. In Iranian (Persian and Kurdish) cuisine, sumac is
added to rice or kebab. In Turkish cuisine, it is added to
salad-servings of kebabs and lahmacun. Rhus coriaria is used in
the spice mixture za'atar.

In North America, the Smooth Sumac (R. glabra) and the
Staghorn Sumac (R. typhina) are sometimes used to make a
beverage termed "sumac-ade," "Indian lemonade" or "rhus juice".
This drink is made by soaking the drupes in cool water, rubbing them to extract the essence, straining the liquid
through a cotton cloth and sweetening it. Native Americans also used the leaves and drupes of the Smooth and
Staghorn Sumacs combined with tobacco in traditional smoking mixtures.

Species including the Fragrant Sumac (R. aromatica), the Littleleaf Sumac (R. microphylla), the Skunkbush Sumac
(R. trilobata), the Smooth Sumac and the Staghorn Sumac are grown for ornament, either as the wild types or as
cultivars.
The leaves of certain sumacs yield tannin (mostly pyrogallol-type), a substance used in vegetable tanning. Notable
sources include the leaves of R. coriaria, Chinese gall on R. chinensis, and wood and roots of R. pentaphylla.
Leather tanned with sumac is flexible, light in weight, and light in color. One type of leather made with sumac
tannins is morocco leather.
Sumac was used as a treatment for half a dozen different ailments in medieval medicine, primarily in Islamic
countries (where sumac was more readily available than in Europe). An 11th-century shipwreck off the coast of
Rhodes, excavated by archeologists in the 1970s, contained commercial quantities of sumac drupes. These could
have been intended for use as medicine, or as a culinary spice, or as a dye.[8]

Some beekeepers use dried sumac bobs as a source of fuel for their smokers.
Sumac stems also have a soft pith in the center that is useful in traditional native American pipemaking. They were
commonly used as pipe stems in the northern United States.
Dried sumac wood fluoresces under long-wave ultraviolet radiation, commonly known as black light.[9]
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Toxicity and control
Some species, such as Poison ivy (Rhus toxicodendron, syn.Toxicodendron radicans), Poison oak (Rhus diversiloba,
syn. Toxicodendron diversilobum) and Poison sumac (Rhus vernix, syn. Toxicodendron vernix), have the allergen
urushiol and can cause severe allergic reactions. Poison sumac may be identified by its white drupes.
Mowing of sumac is not a good control measure, since the wood is springy, resulting in jagged, sharp pointed stumps
when mowed. The plant will quickly recover with new growth after mowing.[10] Goats have long been considered an
efficient and quick removal method as they eat the bark, which helps prevent new shoots.

Taxonomy

Drupes of a Staghorn Sumac in
Coudersport, PA

A young branch of Staghorn Sumac

At times Rhus has held over 250 species. Recent molecular phylogeny
research suggests breaking Rhus sensu lato into Actinocheita, Baronia,
Cotinus, Malosma, Searsia, Toxicodendron, and Rhus sensu stricto. If this is
done, about 35 species would remain in Rhus. However, the data are not yet
clear enough to settle the proper placement of all species into these
genera.[11][12]

Selected species

Africa
• Rhus acocksii Moffett

• Rhus albomarginata Sond.

• Rhus angustifolia L.

• Rhus batophylla Codd

• Rhus baurii Schönl.

• Rhus bolusii Sond. ex Engl.

• Rhus burchellii Sond. ex Engl.

• Rhus carnosula Schönl.

• Rhus chirindensis Bakh.f.

• Rhus ciliata Licht. ex Schult.

• Rhus crenata Thunb.

• Rhus cuneifolia L.

• Rhus dentata Thunb.

• Rhus discolor E.Mey. ex Sond.

• Rhus dissecta Thunb.

• Rhus divaricata Eckl. & Zeyh.

• Rhus dracomontana Moffett

• Rhus dregeana Sond.

• Rhus dura Schönl.

• Rhus engleri Britt.

• Rhus erosa Thunb.

• Rhus fastigiata Eckl. & Zeyh.

• Rhus gerrardii (Harv. ex Engl.) Diels.

• Rhus glauca Thunb.

• Rhus gracillima Engl.

• Rhus grandidens Harv. ex Engl.
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Rhus lancea fruit

Staghorn Sumac bob, Hamilton, Ontario

• Rhus gueinzii Sond.

• Rhus harveyi Moffett

• Rhus horrida Eckl. & Zeyh.

• Rhus incisa L.f.

• Rhus kirkii Oliv.

• Rhus keetii Schönl.

• Rhus krebsiana Presl ex Engl.

• Rhus laevigata L.

• Rhus lancea L.f. (syn. Searsia lancea)
• Rhus leptodictya Diels.

• Rhus loemnodia Ruckt.

• Rhus longispina Eckl. & Zeyh.

• Rhus lucens Hutch.

• Rhus lucida L.

• Rhus macowanii Schönl.

• Rhus magalismontana Sond.

• Rhus maricoana Moffett

• Rhus marlothii Engl.

• Rhus microcarpa Schönl.

• Rhus montana Diels

• Rhus natalensis Bernh. ex Krauss

• Rhus nebulosa Schönl.

• Rhus pallens Eckl. & Zeyh.

• Rhus pendulina Jacq.

• Rhus pentheri Zahlbr.

• Rhus pondoensis Schönl.

• Rhus populifolia E.Mey. ex Sond.

• Rhus problematodes Merxm. & Roessl.

• Rhus pterota Presl

• Rhus pygmaea Moffett

• Rhus pyroides Burch.

• Rhus quartiniana A.Rich.

• Rhus refracta Eckl. & Zeyh.

• Rhus rehmanniana Engl.

• Rhus rigida Mill.

• Rhus rimosa Eckl. & Zeyh.

• Rhus rogersii Schönl.

• Rhus rosmarinifolia Vahl

• Rhus rudatisii Engl.

• Rhus scytophylla Eckl. & Zeyh.

• Rhus sekhukhuniensis Moffett

• Rhus stenophylla Eckl. & Zeyh.

• Rhus tenuinervis Engl.

• Rhus tomentosa L.

• Rhus transvaalensis Engl.

• Rhus tridactyla Burch.
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Winged Sumac leaves and flowers

Rhus malloryi fossil

• Rhus tumulicola S.Moore

• Rhus undulata Jacq.

• Rhus volkii Suesseng.

• Rhus wilmsii Diels.

• Rhus zeyheri Sond.

• Rhus sp. nov. A (Yemen's Socotra Archipelago)[13]

Asia
• Rhus chinensis Mill. - Chinese Sumac

•• Rhus hypoleuca
•• Rhus javanica
• Rhus punjabensis - Punjab Sumac
• Rhus verniciflua (syn. Toxicodendron vernicifluum, Lacquer Tree)
• Rhus succedanea (syn. Toxicodendron succedaneum)
Australia, Pacific
• Rhus taitensis Guill. (Northeast Australia, Malesia, Micronesia, French Polynesia)
• Rhus sandwicensis A.Gray - Neneleau (Hawaii)
Mediterranean Basin
• Rhus coriaria - Tanner's Sumac
•• Rhus pentaphylla
•• Rhus tripartita

Eastern North America
• Rhus aromatica - Fragrant Sumac
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• Rhus copallina - Winged or Shining Sumac
• Rhus glabra - Smooth Sumac
• Rhus lanceolata - Prairie Sumac
• Rhus michauxii - Michaux's Sumac
• Rhus typhina - Staghorn Sumac
• Rhus toxicodendron (syn. Toxicodendron radicans, poison ivy)
• Rhus vernix (syn. Toxicodendron vernix, poison sumac)
Western North America
• Rhus choriophylla - Mearn's Sumac (Arizona, New Mexico)
• Rhus laurina (syn. Malosma laurina) - Laurel Sumac
• Rhus integrifolia - Lemonade Sumac
• Rhus glabra - Smooth sumac
• †Rhus malloryi Wolfe & Wehr Eocene
• Rhus microphylla - Desert Sumac, Littleleaf Sumac
• Rhus ovata - Sugar Sumac
• Rhus trilobata Nutt. - Skunkbush Sumac
• Rhus virens - Evergreen Sumac
Mexico and Central America
• Rhus muelleri - Müller's Sumac (northeast Mexico)
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Sunflower seed

Left: dehulled kernel. Right: Whole seed with hull

Sunflower seed kernels, dried

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  2385 kJ (unknown operator: u'strong' kcal)

Carbohydrates 18.76 g

- Sugars 2.62 g

- Dietary fiber 10.5 g

Fat 49.57 g

- saturated 5.20 g

- monounsaturated 9.46 g

- polyunsaturated 32.74 g

Protein 22.78 g

Thiamine (vit. B1) 2.29 mg (199%)

Riboflavin (vit. B2) 0.25 mg (21%)

Niacin (vit. B3) 4.5 mg (30%)

Pantothenic acid (B5) 6.75 mg (135%)

Vitamin B6 0.77 mg (59%)

Folate (vit. B9) 227 μg (57%)

Vitamin C 1.4 mg (2%)
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Vitamin E 34.50 mg (230%)

Calcium 116 mg (12%)

Iron 6.77 mg (52%)

Magnesium 354 mg (100%)

Manganese 2.02 mg (96%)

Phosphorus 705 mg (101%)

Potassium 689 mg (15%)

Sodium 3 mg (0%)

Zinc 5.06 mg (53%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

The sunflower seed is the fruit of the sunflower (Helianthus annuus). The term "sunflower seed" is actually a
misnomer when applied to the seed in its pericarp (hull). Botanically speaking, it is more properly referred to as an
achene. When dehulled, the edible remainder is called the sunflower kernel.
There are three types of commonly used sunflower seeds. Linoleic (most common), high oleic, and Nusun. Each
variety has its own unique levels of monounsaturated, saturated, and polyunsaturated fats. The information in this
article refers mainly to the linoleic variety.
For commercial purposes, sunflower seeds are usually classified by the pattern on their husks. If the husk is solid
black, the seeds are called black oil sunflower seeds. The crops may be referred to as oilseed sunflower crops. These
seeds are usually pressed to extract their oil. Striped sunflower seeds are primarily used for food; as a result, they
may be called confectionery sunflower seeds.

Cultivation

Top Sunflower Seed Producers - 2005
Source: UN Food and Agriculture Organization (FAO)[1]

Rank Country 106 M/T Country area (km²)

1   Russia 6.3 17075400

2   Ukraine 4.7 603700

3   Argentina 3.7 2780400

4   China 1.9 9598086

5   India 1.9 3166414

6   United States 1.8 9629091

7   France 1.5 632759

8   Hungary 1.3 93028

9   Romania 1.3 238391

10   Turkey 1.0 783562

11   Bulgaria 0.9 110993

12   South Africa 0.7 1221037
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World Total 31.1

Seeds

Left frame 

Right frame 

Parallel view 

Cross-eye view 

Raw sunflower seeds, intended for planting.

Sunflower seeds are more commonly eaten as a healthy snack than as part of a meal. They can also be used as
garnishes or ingredients in various recipes. The seeds may be sold as in-shell seeds or dehulled kernels. The seeds
can also be sprouted and eaten in salads. However, eating expired sunflower seeds may cause stomach irritation such
as bloating or diarrhea due to the rotting of the seed.
When in-shell seeds are processed, they are first dried. Afterwards, they may also be roasted or dusted with salt or
flour for preservation of flavor. Dehulling is commonly performed by cracking the hull with one's teeth and spitting
it out while keeping the kernel in the mouth and eating it.
In-shell sunflower seeds are particularly popular in Mediterranean and Asian countries, including Egypt, Syria,
Israel, Turkey, and Malaysia, where they may be called garinim, ayçekirdeği, or kuaci. In Turkey, Syria and Israel
they can be bought freshly roasted in shops and markets and are a common stadium food, while in Malaysia they can
be bought freshly packed in various roasted flavors. They are also popular in countries worldwide including Russia,
Ukraine, Bulgaria, Romania, Spain, China, Morocco, Iran, Canada and the United States.
Dehulled kernels have been mechanically processed to remove the hull. These kernels may be sold raw or roasted.
These dehulled kernels are sometimes added to bread and other baked goods for their flavor. There is also sunflower
butter, similar to peanut butter, but utilizing sunflower seeds instead of peanuts. Apart from human consumption,
sunflower seeds are also sold as food for pets and wild birds in boxes and small bags.

Sunflower seed

Hulls

The hulls, or shells, are mostly composed of cellulose. They decompose
slowly. They are sometimes burned as biomass fuel.

Pressed oil

Over the past decades sunflower oil has become popular worldwide. The oil
may be used as is, or may be processed into polyunsaturated margarines. The
oil is typically extracted by applying great pressure to the sunflower seeds and
collecting the oil. The protein-rich cake remaining after the seeds have been

processed for oil is used as a livestock feed.

The original sunflower oil (linoleic sunflower oil) is high in polyunsaturated fatty acids (about 68% linoleic acid) 
and low in saturated fats, such as palmitic acid and stearic acid. However, various hybrids have been developed to
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alter the fatty acid profile of the crop for various purposes.[2]

In the future, sunflower oil could become a renewable bio-source for hydrogen. A team for the University of Leeds
has developed a workable method for the extraction of hydrogen from sunflower oil, through a chain of chemical
reactions with nickel-based and carbon-based catalysts.[3] However, while the plant's photosynthesis essentially
captures the hydrogen, the energy necessary to liberate hydrogen gas from the hydrocarbons from sunflower oil is
considerably greater than the energy of the liberated gas. Therefore, although sunflower oil could certainly be used
for this purpose, it is not, by any means, a 'free' or even 'eco-friendly' source of energy.

Nutritional value
In addition to linoleic acid (an essential fatty acid), sunflower seeds are also an excellent source of dietary fiber,
some amino acids (especially tryptophan), Vitamin E, B Vitamins (especially vitamin B1 or thiamine, vitamin B5 or
pantothenic acid and folate), and minerals such as copper, manganese, potassium, magnesium, iron, phosphorus,
selenium, calcium and zinc.[4] Additionally, they are rich in cholesterol-lowering phytosterols.[5]
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Sōmen

Sōmen

Sōmen (素麺) are very thin, white Japanese noodles made of wheat
flour. The noodles are usually served cold and are less than 1.3 mm in
diameter. The distinction between sōmen and the next thicker wheat
noodles hiyamugi and even thicker Japanese wheat noodles udon is
mostly the size of the noodle. Somen noodles are stretched when made,
as are some types of udon noodles.

Sōmen are usually served cold with a light flavored dipping sauce or
tsuyu. The tsuyu is usually a katsuobushi-based sauce that can be
flavored with Welsh onion, ginger, or myoga. In the summer, sōmen
chilled with ice is a popular meal to help stay cool.

Sōmen served in hot soup is usually called "nyumen" and eaten in the winter, much like soba or udon are.

Nagashi sōmen

Nagashi sōmen.

Dried sōmen noodles

Some restaurants offer "nagashi sōmen" (流 し そ う め ん

flowing noodles) in the summer. The noodles are placed in a long
flume of bamboo across the length of the restaurant. The flume carries
clear, ice-cold water. As the sōmen pass by, diners pluck them out with
their chopsticks and dip them in tsuyu. Catching the noodles requires a
fair amount of dexterity, but the noodles that are not caught by the time
they get to the end usually are not eaten, so diners are pressured to
catch as much as they can. A few luxurious establishments put their
sōmen in real streams so that diners can enjoy their meal in a beautiful
garden setting. Machines have been designed to simulate this
experience at home.
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Tabebuia
"Trumpet tree" redirects here. This term is occasionally used for the Shield-leaved Pumpwood (Cecropia
peltata).

Tabebuia

Flowering Araguaney or ipê-amarelo (Tabebuia chrysantha) in central Brazil

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Lamiales
Family: Bignoniaceae
Tribe: Tecomeae
Genus: Tabebuia

Gomes
Species

Nearly 100, see text

Tabebuia is a neotropical genus of about 100 species[1] in the tribe Tecomeae of the family Bignoniaceae. The
species range from northern Mexico and southern Florida south to northern Argentina, including the Caribbean
islands of Hispaniola (Dominican Republic, Haiti) and Cuba. The generic name is derived from words used for the
trees by the indigenous peoples of Brazil.[2]

Well-known common names include Ipê (commonly misspelled "epay"), Poui, trumpet trees and pau d'arco.
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Description

Young leaves of Caribbean Trumpet Tree
(Tabebuia aurea)

They are large shrubs or trees growing to 5 to 50 m (16 to 160 ft.) tall
depending on the species; many species are dry-season deciduous but
some are evergreen. They have dicot seeds. The leaves are opposite
pairs complex or palmately compound with 3–7 leaflets.[1]

Tabebuia is a notable flowering tree. The flowers are 3 to 11 cm (1 to 4
in.) wide and are produced in dense clusters. They present a cupular
calyx campanulate to tubular, truncate, bilabiate or 5-lobed. Corolla
colors vary between species ranging from white, light pink, yellow,
lavender, magenta, or red. The outside texture of the flower tube is
either glabrous or pubescent.[1]

The fruit is a dehiscent pod, 10 to 50 cm (4 to 20 in.) long, containing numerous—in some species winged—seeds.[1]

These pods often remain on the tree through dry season until the beginning of the rainy season.

Uses and ecology

Araguaney (Tabebuia chrysantha) tree in a
Caracas street

Species in this genus are important as timber trees. The wood is used
for furniture, decking, and other outdoor uses. It is increasingly popular
as a decking material due to its insect resistance and durability. By
2007, FSC-certified ipê wood had become readily available on the
market, although certificates are occasionally forged.[3]

Tabebuia is widely used as ornamental tree in the tropics in
landscaping gardens, public squares, and boulevards due to its
impressive and colorful flowering. Many flowers appear on still
leafless stems at the end of the dry season, making the floral display
more conspicuous. They are useful as honey plants for bees, and are
popular with certain hummingbirds.[4] Naturalist Madhaviah Krishnan
on the other hand once famously took offense at ipé grown in India,
where it is not native.

Lapacho tea

The bark is dried, shredded, and then boiled making a bitter or
sour-tasting brownish-colored tea. Tea from the inner bark of Pink Ipê
(T. impetiginosa) is known as Lapacho or Taheebo. Its main chemical
principles are lapachol, quercetin, and other flavonoids. It is also
available in pill form. The herbal remedy is typically used during flu
and cold season and for easing smoker's cough. It apparently works as
an expectorant, by promoting the lungs to cough up and free deeply
embedded mucus and contaminants. However, lapachol is rather toxic
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and therefore a more topical use e.g. as antibiotic or pesticide may be advisable. Other species with significant folk
medical use are T. alba and Yellow Lapacho (T. serratifolia).
Tabebuia heteropoda, T. incana, and other species are occasionally used as an additive to the entheogenic drink
Ayahuasca.[5]

Mycosphaerella tabebuiae, a plant pathogenic sac fungus, was first discovered on an ipê tree.
Much of the ipê imported into the United States is used for decking. Starting in the late 1960s, importing companies
targeted large boardwalk projects to sell ipê, beginning with New York City Department of Parks and Recreation
("Parks") which maintains the city's boardwalks, including along the beach of Coney Island. The city began using ipê
around that time and has since converted the entire boardwalk—over 10 miles (16 km) long—to ipê. The ipê lasted
about 25 years, at which time (1994) Parks has been replacing it with new ipê. Given that ipê trees typically grow in
densities of only one or two trees per acre, large areas of forest must be searched and cut down to create paths to
harvest and fill orders for boardwalks and, to a lesser extent, homeowner decks.
In 2008-2009 Wildwood, New Jersey rebuilt a section of their boardwalk using ipê, the town had pledged to use
domestic black locust, but it was not available in time.[6]

Nowadays, ipé wood from cultivated trees supersedes timber extracted from the wild. As noted above, customers
should check for legitimacy of certificates.

Symbolism
Tabebuia chrysotricha is the national flower of Brazil.[7] Tabebuia rosea is the national tree of El Salvador and the
state tree of Cojedes, Venezuela. Tabebuia chrysantha is the national tree of Venezuela.[8]

Selected species

Tabebuia aurea

• Tabebuia alba (Cham.) Sandw – Ipê-amarelo-da-serra
• Tabebuia anafensis Urb. (Cuba)
• Tabebuia arimaoensis Britton (Cuba)
• Tabebuia aurea – Caribbean Trumpet Tree
•• Tabebuia bilbergii
• Tabebuia bibracteolata (Grisebach) Britton (Cuba)
• Tabebuia cassinoides (Lam.) DC. – Caixeta (Brazil)
• Tabebuia chrysantha (Jacq.) & G.Nicholson – Araguaney (Venezuela)

Yellow Ipê, tajibo (Bolivia), ipê-amarelo (Brazil), cañaguate (N
Colombia)

• Tabebuia chrysotricha (Mart. ex DC.) Standl. – Golden Trumpet Tree
• Tabebuia donnell-smithii Rose – Gold Tree, "Prima Vera", Cortez blanco (El Salvador), San Juan (Honduras),

palo blanco (Guatemala), duranga (Mexico)

A native of Mexico and Central Americas, considered one of the most colorful of all Central American trees.
The leaves are deciduous. Masses of golden-yellow flowers cover the crown after the leaves are shed.

• Tabebuia dubia (C.Wright ex Sauvalle) Britton ex Seibert (Cuba)
•• Tabebuia ecuadorensis
•• Tabebuia elongata
•• Tabebuia furfuracea
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Gold Tree (Tabebuia donnell-smithii)

Leaves of Pink Ipê (Tabebuia impetiginosa) in
detail

Trunk of Cuban Pink Trumpet Tree (Tabebuia
pallida)

• Tabebuia geminiflora Rizz. & Mattos

• Tabebuia guayacan (Seem.) Hemsl.

•• Tabebuia haemantha
• Tabebuia heptaphylla (Vell.) Toledo – tajy
• Tabebuia heterophylla – roble prieto
•• Tabebuia heteropoda
•• Tabebuia hypoleuca
• Tabebuia impetiginosa – Pink Ipê, Pink Lapacho, ipê-cavatã,

ipê-comum, ipê-reto, ipê-rosa, ipê-roxo-damata, pau d'arco-roxo,
peúva, piúva (Brazil), lapacho negro (Spanish); not "brazilwood"

•• Tabebuia incana
•• Tabebuia jackiana
• Tabebuia lapacho – lapacho amarillo
• Tabebuia orinocensis A.H. Gentry

•• Tabebuia ochracea
•• Tabebuia oligolepis
• Tabebuia pallida – Cuban Pink Trumpet Tree
•• Tabebuia platyantha
•• Tabebuia polymorpha
• Tabebuia rosea (Bertol.) DC. (= T. pentaphylla (L.) Hemsley) – Pink

Poui, Pink Tecoma, apama, apamate, matilisguate

A popular street tree in tropical cities because of its
multi-annular masses of light pink to purple flowers and modest
size. The roots are not especially destructive for roads and
sidewalks.

• Tabebuia roseo-alba – White Ipê, ipê-branco (Brazil), lapacho
blanco

• Tabebuia serratifolia – Yellow Lapacho, Yellow Poui, ipê-roxo
(Brazil)

•• Tabebuia shaferi
•• Tabebuia striata
• Tabebuia subtilis Sprague & Sandwith

•• Tabebuia umbellata
• Tabebuia vellosoi Toledo
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Flower of Pink Poui (Tabebuia rosea)

Gallery of Tabebuia flowers

Caraiba
"Tabebuia caraiba"

Araguaney
Tabebuia chrysantha

Golden Trumpet Tree
Tabebuia chrysotricha

Pink Ipê
Tabebuia impetiginosa

White Ipê
Tabebuia roseo-alba
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Tamarind

Tamarind

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Fabales
Family: Fabaceae
Subfamily: Caesalpinioideae
Tribe: Detarieae
Genus: Tamarindus

Species: T. indica

Binomial name

Tamarindus indica
L.

Tamarind (Tamarindus indica) (from Arabic: تمر هندی, romanized tamar hind, "Indian date") is a tree in the family
Fabaceae indigenous to tropical Africa. The genus Tamarindus is a monotypic taxon, having only a single species.
The tamarind tree produces edible, pod-like fruit which are extensively used in various cuisines around the world.[1]

Origin
Tamarindus indica is indigenous to tropical Africa, particularly in Sudan, where it continues to grow wild; it is also
cultivated in Cameroon, Nigeria and Tanzania. In Arabia, it is found growing wild in Oman, especially Dhofar,
where it grows on the sea-facing slopes of mountains. It reached South Asia likely through human transportation and
cultivation several thousand years prior to the Common Era.[2][3] It is widely distributed throughout the tropical belt,
from Africa to South Asia, Northern Australia, and throughout South East Asia, Taiwan and China.
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In the 16th century, it was heavily introduced to Mexico, as well as South America, by Spanish and Portuguese
colonists, to the degree that it became very commonly used.[4]

Description
The tamarind is a long-lived, medium-growth, bushy tree, which attains a maximum crown height of 12.1 to
18.3 metres (40 to 60 feet). The crown has an irregular, vase-shaped outline of dense foliage. The tree grows well in
full sun in clay, loam, sandy, and acidic soil types, with a high drought and aerosol salt (wind-borne salt as found in
coastal area) resistance.
Leaves are evergreen, bright green in color, elliptical ovular, arrangement is alternate, of the pinnately compound
type, with pinnate venation and less than 5 cm (2 inches) in length. The branches droop from a single, central trunk
as the tree matures and is often pruned in human agriculture to optimize tree density and ease of fruit harvest. At
night, the leaflets close up.
The tamarind does flower, though inconspicuously, with red and yellow elongated flowers. Flowers are 2.5 cm wide
(one inch), five-petalled, borne in small racemes, and yellow with orange or red streaks. Buds are pink as the four
sepals are pink and are lost when the flower blooms.
The fruit is an indehiscent legume, sometimes called a pod, 12 to 15 cm (3 to 6 inches) in length, with a hard, brown
shell.[5][6][7] The fruit has a fleshy, juicy, acidulous [8] pulp. It is mature when the flesh is coloured brown or
reddish-brown. The tamarinds of Asia have longer pods containing six to 12 seeds, whereas African and West Indian
varieties have short pods containing one to six seeds. The seeds are somewhat flattened, and glossy brown.
The tamarind is best described as sweet and sour in taste, and is high in acid, sugar, B vitamins and, interestingly for
a fruit, calcium.

A tamarind seedling

Tamarind flowers

As a tropical species, it is frost sensitive. The pinnate leaves with
opposite leaflets give a billowing effect in the wind. Tamarind timber
consists of hard, dark red heartwood and softer, yellowish sapwood.

Tamarind is harvested by pulling the pod from its stalk. A mature tree
may be capable of producing up to 175 kg (350 lb) of fruit per year.
Veneer grafting, shield (T or inverted T) budding, and air layering may
be used to propagate desirable selections. Such trees will usually fruit
within three to four years if provided optimum growing conditions.

Etymology

When British sailors first visited the coasts of Oman enroute to India,
they enquired of the fruit - packed as dark brown slabs of sticky paste -
in the markets that looked similar to the ripe dates from the area, they
were told by the locals there that it was thamer hind; literally meaning
"dates from India". This was recorded by the English as "tamarind".
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Alternative names

Tamarindus leaves and pod

Globally, it is most numerous in South Asia, where it is widely
distributed and has a long history of human cultivation. Many South
Asian regional languages have their own unique name for the tamarind
fruit. In Sanskrit, it is called tintidior "Aamlika". In Assamese, it is
called teteli. It is called tetul (তেঁতুল) in Bengali. In Oriya, it is called
tentuli, in Hindi it is called imli; in Rajasthani it is known as Aamli
(आम्ली); in Gujarati the amli, and Marathi and Konkani the chinch; in
Kannada it is called hunase (ಹುಣಸೆ), Telugu chintachettu (tree) and

chintapandu (fruit extract. In Tamil speaking regions as such in
Tamilnadu and northern areas of Srilanka-Elam the Tamarind is known
as puli (புளி). In Malayalam it is called vaalanpuli (വാളന്പുളി)

and In Pakistan in Urdu, it is known as imli. In Sri Lanka in Sinhala, it is called siyambala; In the Cook Islands in
Cook Islands Maori Māori Kūki Āirani or Rarotonganis language Tamarindus is called tamarene. In Thailand it is
called má kăam (มะขาม).
In Indonesia and Malaysia, tamarind is known as the asam (or asem) Jawa (means Javanese asam), which in the
Indonesian and Malay languages, translates as Javanese sour [sic: fruit] (though the literature may also refer to it as
sambaya). In the Philippines, tamarind is referred to as sampaloc, which is occasionally rendered as sambalog in
Tagalog and sambag in Cebuano. The Vietnamese term is me. In Taiwan, it is called loan-tz. In Myanmar, it is called
magee-bin (tree) and magee-thee (fruit). The tamarind is the provincial tree of the Phetchabun province of Thailand
(in Thailand it is called ma-kham). In Laos it is called ໝາກຂາມ (maak-kham. In Malagasy it is called voamadilo and
kily.
In Colombia, Dominican Republic, Mexico, Puerto Rico and Venezuela, it is called tamarindo. In the Caribbean,
tamarind is sometimes called tamón.[2] In Trinidad and Tobago, however, it is also called "tambran".
In Ghana, it is called dawadawa. In Malawi, it is called bwemba. In Turkey, it is called "demir hindi". In Hausa ,it is
called "Tsamiya"
Tamarind (Tamarindus indica) should not be confused with "Manila tamarind" (Pithecellobium dulce), which is a
different plant, though also of Fabaceae.

Cultivation
Seeds can be scarified or briefly boiled to enhance germination. They retain germination capability after several
months if kept dry.
Although native to Sudan and tropical Africa, Mexico and Asia are the largest consumers and commercial producers
of tamarind.

Three-day-old tamarind seedling

The tamarind has also long been naturalized in Indonesia, Malaysia,
the Philippines, and the Pacific Islands. Thailand has the largest
plantations of the ASEAN nations, followed by Indonesia, Myanmar,
and the Philippines. In India, extensive tamarind orchards produce
275,500 tons (250,000 MT) annually. The pulp is marketed in northern
Malaya. It is cultivated all over India, especially in Andhra Pradesh
and Tamil Nadu.
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In the United States, it is a large-scale commercial crop common (second in net production quantity to India) in the
mainly Southern states due to tropical and semitropical climes, notably South Florida, and as a shade and fruit tree,
along roadsides and in dooryards and parks. There are large commercial plantations in Brazil, Costa Rica, Cuba,
Guatemala, Mexico, Nicaragua, and Puerto Rico.[9]

Usage

Culinary uses

Native Philippine tamarind

Tamarind sweets

Tamarind balls from Trinidad and Tobago

The fruit pulp is edible. The hard green pulp of a young fruit is
considered by many to be too sour and acidic, but is often used as a
component of savory dishes, as a pickling agent or as a means of
making certain poisonous yams in Ghana safe for human consumption.

The ripened fruit is considered the more palatable, as it becomes
sweeter and less sour (acidic) as it matures. It is used in desserts as a
jam, blended into juices or sweetened drinks, sorbets, ice creams and
all manner of snacks.

In Western cuisine, it is found in Worcestershire sauce,[10] and HP
sauce.

In Karnataka, India, the tamarind is called "Hunasae Hannu" and is
used in saaru (lentil soup), sambhar or sambar (Vegetable
Soup),Gojju(Sauce),Majjigae Huli (Yogurt based soup) and several
types of chutnies. Imli chutney and pulusu use it. Along with tamarind,
sugar and spices are added to (regional) taste for chutneys or a
multitude of condiments for a bitter-sweet flavor. The immature pods
and flowers are also pickled and used as a side dish. In regional
cuisines, such as Rajasthan, Maharashtra, Tamil Nadu (where it is
called "Puli") and Andhra Pradesh, use it to make rasam, sambhar,
vatha kuzhambu, and puliyogare. In Andhra Pradesh and Tamil Nadu,
tender leaves of tamarind called chintha chiguru (ఛింత ఛిగురు) and
puliyankozhunthu (புளியங்கொழுந்து) respectively, are used
with lentils to make raw chutney. It is also dried and used in place of
ripe tamarind for mild flavour. In southern parts of Kerala, mostly
along the coastal belt, it is added to fish curry masalas, with ground
coconut for flavouring.
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Tamarind tree, India

In Guadeloupe, tamarind is known as tamarinier and is used in jams
and syrups.

In Trinidad and Tobago as well as Jamaica, tamarind is rolled into balls
(5 cm in diameter) with white granulated sugar and a blend of spices to
create tambran balls.

In Mexico, it is sold in various snack forms: dried and salted; or
candied (see for example pulparindo or chamoy snacks).

Agua fresca beverage, iced fruit bars and raspados all use it as the
main ingredient. In the United States, Mexican immigrants have
fashioned the agua de tamarindo drink, the Jarritos tamarind drink (the
first introduced and second most popular flavour of the brand) and
many other treats. Tamarind snacks, such as Mexico's Pelon Pelo Rico candies are available in specialty food stores
worldwide.

A sour, chilled drink made from tamarind is served in Egypt.
A traditional food plant in Africa, tamarind has potential to improve nutrition, boost food security, foster rural
development and support sustainable landcare.[11]

In southern Kenya, the Swahili people use it to garnish legumes and also make juices. In Somalia it is used to give
rice some sour flavour. In Madagascar, its fruits and leaves are a well-known favorite of the ring-tailed lemurs,
providing as much as 50% of their food resources during the year if available. In northern Nigeria, it is used with
millet powder to prepare kunun tsamiya, a traditional pap mostly used as breakfast, and usually eaten with bean cake.
In Turkey, it is called "Demirhindi" and is consumed as a sweetened cold drink. It is also available as a fruit but is
not well known by the general population since it is not grown locally and is imported.
The Javanese dish gurame and more so ikan asem, also known as ikan asam (sweet and sour fish, commonly a carp
or river fish) is served throughout Indonesia, Malaysia and Singapore; Some dishes in Manado, Sulawesi and
Maluku cuisines use Tamarind.
In Lebanon, the Kazouza company sells a tamarind-flavoured carbonated beverage.
In Myanmar, young and tender leaves and flower buds are eaten as a vegetable. A salad dish of tamarind leaves,
boiled beans, and crushed peanuts topped with crispy fried onions is served in rural Myanmar.
In the Philippines, tamarind is used in foods like sinigang soup, and also made into candies. The leaves are also used
in sinampalukan soup.
In Thailand, a cultivar has been bred specifically to be eaten as a fresh fruit: it is particularly sweet and minimally
sour. It is also sometimes eaten preserved in sugar with chili as a sweet-and-spicy candy.[12] Tamarind is an essential
souring ingredient in the Central Thai variant of kaeng som, a sour curry. Pad Thai often includes tamarind for its
tart/sweet taste (with lime juice added for sourness and fish sauce added for saltiness and umami). A tamarind-based
sweet-and-sour sauce is served over deep-fried fish in central Thailand.
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Tamarindus indica tree at Bhopal

Medicinal uses

Phytochemical studies have revealed the presence of tannins, saponins,
sesquiterpenes, alkaloids and phlobatamins and other extracts active
against both Gram-positive and Gram-negative bacteria, at
temperatures of 4–30 °C (39–86 °F). Studies on the minimum
inhibitory concentration (MIC) and minimum bactericidal
concentration (MBC) of the extracts on the test organisms showed the
lowest MIC and the MBC were demonstrated against Salmonella
paratyphi, Bacillus subtilis and Salmonella typhi and the highest MIC
and MBC were exhibited against Staphylococcus aureus.[5]

In northern Nigeria, fresh stem bark and fresh leaves are used as
decoction mixed with potash for the treatment of stomach disorders,
general body pain, jaundice, yellow fever and as blood tonic and skin
cleanser. In Indonesia, Malaysia and the Philippines and Javanese
traditional medicine, asem leaves are used as a herbal infusion for
malarial fever, the fruit juice as an antiseptic, and for scurvy and even
cough cure. Throughout Southeast Asia fruit of the tamarind as used a poultice applied to foreheads of fever
sufferers.[5]

Tamarind is used as in Indian Ayurvedic medicine for gastric and/or digestion problems, and in cardioprotective
activity.
In animal studies, tamarind has been found to lower serum cholesterol and blood sugar levels.[13] Due to a lack of
available human clinical trials, there is insufficient evidence to recommend tamarind for the treatment of
hypercholesterolemia or diabetes.[14]

Based on human study, tamarind intake may delay the progression of skeletal fluorosis by enhancing excretion of
fluoride. However, additional research is needed to confirm these results.[14]

Excess consumption has been noted as a traditional laxative.
Other medicinal uses include: Anthelminthic (expels worms), antimicrobial, antiseptic, antiviral, asthma, astringent,
bacterial skin infections (erysipelas), boils, chest pain, cholesterol metabolism disorders, colds, colic, conjunctivitis
(pink eye), constipation (chronic or acute), diabetes, diarrhea (chronic), dry eyes, dysentery (severe diarrhea), eye
inflammation, fever, food preservative, food uses (coloring), gallbladder disorders, gastrointestinal disorders,
gingivitis, hemorrhoids, indigestion, insecticide, jaundice, keratitis (inflammation of the cornea), leprosy, liver
disorders, nausea and vomiting (pregnancy-related), paralysis, poisoning (Datura plant), rash, rheumatism, saliva
production, skin disinfectant/sterilization, sore throat, sores, sprains, sunscreen, sunstroke, swelling (joints), urinary
stones, wound healing (corneal epithelium).[14]
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Carpentry uses
In temples, especially in Buddhist Asian countries, the fruit pulp is used to polish brass shrine furniture, removing
dulling and the greenish patina that forms.[2]

The wood is a bold red color. Due to its density and durability, tamarind heartwood can be used in making furniture
and wood flooring.

Horticultural uses

Tamarind on a place of the foundation of city
Santa Clara, Cuba

Throughout Asia and the tropical world, Tamarind trees are used as
ornamental, garden and cash crop plantings. Commonly used as a
Bonsai species in many Asian countries, it is also grown as an indoor
bonsai in temperate parts of the world.[15]
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Tapioca

Cassava root

Tapioca is a starch extracted from Manihot esculenta. This species,
native to the Amazon, Brazil, Colombia, Venezuela, Cuba, Puerto
Rico, Haiti, the Dominican Republic, Honduras, and most of the West
Indies, is now cultivated worldwide and has many names, including
cassava, manioc, aipim, bitter-cassava, boba, mandioca, macaxeira,
manioca, tapioca plant, yuca ˈjuːka) (not to be confused with yucca).
In India, the term "Tapioca" is used to represent the root of the plant
(Cassava), rather than the starch.[1][2] In Vietnam, it is called bột năng.
In Indonesia, it is called singkong. In the Philippines, it is called sago.

The name tapioca is derived from the word tipi'óka, the name for this
starch in Tupí.[3] This Tupí word refers to the process by which the starch is made edible. However, as the word
moved out of Brazil it came to refer to similar preparations made with other esculents.

Tapioca is a staple food in some regions and is used worldwide as a thickening agent, mainly in foods. Tapioca is
gluten-free, and almost completely protein-free. In Britain, the word tapioca often refers to a milk pudding thickened
with arrowroot, while in Asia the sap of the sago palm is often part of its preparation.
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Baked Tapioca dish from Kerala, India

Production

Small, opaque pearl tapioca before soaking

Colored, translucent tapioca sticks

The cassava plant has either red or green branches with blue spindles
on them. The root of the green-branched variant requires treatment to
remove a toxin found in the plant. Konzo (also called mantakassa) is a
paralytic disease associated with several weeks of almost exclusive
consumption of insufficiently processed bitter cassava. The toxin found
in the root of the red-branched variant is less harmful to humans than
the green-branched variety. Therefore, the root of the
red/purple-branched variant can be consumed directly.

Commercially, the starch is processed into several forms: powder, fine
or coarse flakes or meal, rectangular sticks, and spherical "pearls".
Pearls are the most widely available shape; sizes range from about
1 mm to 8 mm in diameter, with 2–3 mm being the most common.

Flakes, sticks, and pearls must be soaked well before cooking, to
rehydrate them; they will easily absorb water equal to twice their
volume, becoming leathery and swollen. All these products
traditionally are white, but sticks and pearls may be colored. The oldest
and most common color is brown, but pastel colors are now available.
In all its forms, tapioca starch is opaque before cooking and becomes
translucent when cooked.

Nigeria, Brazil, and Thailand are the world's largest producers of
cassava. Thailand accounts for 60% of worldwide exports.[4]
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Uses

West Indies
Tapioca was used by the first inhabitants of the West Indies as a staple food from which they made main dishes such
as pepper pot and also used it to make alcohol. It was also used to clean their teeth and to this day is used as a base in
toothpaste. Currently it is still a very popular food in the islands, used as a provision cooked with meats or fish and
in desserts such as cassava pone.

Asia
In various Asian countries such as China, India, Pakistan, Bangladesh, Myanmar, Philippines, Malaysia, and Taiwan,
tapioca pearls are used and can be mistaken for sago pearls, also known as sagudana or sabudana (Pearl Sago) also
called "Sabba Akki" (ಕನ್ನಡ: ಸಬ್ಬಕ್ಕಿ) in Kannada. The pearls (sagudana or sabudana) are also used to make

snacks.

India
Local words in India include: Hindi sābūdānā (literally, 'grains of sago'), સાબુદાણા (Sabudana) in Gujarati, Urdu
sābūdānā (a variant of the preceding word), Malayalam kappa or maraccīni, Tamil maravaḷḷi kilanku, and Kannada
sabakki(ಸಾಬಕ್ಕಿ). In Indian cuisine, the granular preparation of cassava starch, is known as sābūdānā'. It can also be

used to thicken puddings.

Kerala

Tapioca is widely consumed in the state of Kerala. It is either boiled or cooked with spices. Tapioca with fish curry
(especially Sardine) is a delicacy in Kerala. Thinly sliced tapioca wafers, similar to potato chips, are popular too.
Cassava, often referred to as tapioca in English, is called Kappa (കപ്പ) Kizhangu or Poola (in northern Kerala) or
Maracheeni or Cheeni or Kolli in Malayalam. Tapioca is regarded as a staple food of the common man in Kerala.

Andhra Pradesh, Karnataka, Gujarat, Maharashtra

Tapioca is also available in ఆంథ్రప్రదేశ్ and coastal regions and is called "Karrapendalam" "కర్రపెండలము" in
Telugu. સાબુદાણા (Sabudana) in Gujarati. Cassava is called "కంద" or "పెండలము" in Telugu. In Kannada, the actual
cassava is called kolli or mara genasu. In Telugu, in other regions of Andhra its by product is also known as "సగ్గు
బియ్యము". The tapioca pearls are known as "Sabu dana" in Marathi. It is commonly used as a Khichdi
preparation during fasting, popularly called Sabudana Khichadi, among Hindus in Western and Central part of India
(Gujarat and Maharashtra region). Sabudana vada is common in Maharashtrian cuisine as well.

Tamil Nadu

Tapioca Plant in early stage

In Tamil, the roots of tapioca are called kuchikezhangu or
kappakezhangu, and are used to prepare chips. Tapioca chips are also
prepared in parts of South India.

In Tamil Nadu, tapioca is cultivated more in the districts of Erode,
Namakkal and Salem. In Tamil Nadu, there are many tapioca
processing units called "sago factories". A large number of tapioca
industries are found in Attur Taluk, Salem District. Salem City has a
marketing center for the sago (known as javvarisi).

In these factories, the Sabudana (Hindi) / Javvarisi (Tamil) is produced
and distributed throughout India and exported to different countries.
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Tapioca Plant in full maturity

The cultivation of tapioca is manpower intensive only at the time of
plantation and harvest. It provides a steady income to the farmers.
Tapioca called maravallikilangu can be consumed raw (after removing
the skins/outer cover). It can also be boiled and different dishes like
Uppuma (Tamil) can be made. It can also be made into chips to use as
snacks during tea time.

Northern India

During the festival season in Northern India, Sabudana is usually
consumed during Fasts (Vrat in Hindi), either prepared as a "Khichdi"
(savory) Sabudana Khichadi or Kheer (sweet). In the Holi (festival), the most popular is Sabudana papad (fried in
Desi ghee).

Tapioca is also referred to as "Poor Man's Food".

North-eastern India

In Nagaland in North-eastern India, tapioca is eaten as a snack. It is usually boiled with a bit of salt in water after
skinning it or snacks are made out of it by drying the tapioca after cutting it. It is then powdered into flour and turned
into dough to either make a fired or baked biscuit. In their local dialect they call it kuri aloo, meaning "wood potato".
They are eaten by all groups of society as a delicacy. The skin of the tapioca, which is not edible for humans, is kept
aside to prepare a food for domesticated pigs.

Sri Lanka

It is known as "Mangnokka" in Sri Lanka and Mauritius also by its Sinhalese and Tamil names, generally eaten
boiled with a chili onion mixture called "Lunu Miris Sambol" (type of a salsa) or coconut sambol. At the same time,
it is very popular to have tapioca pearls, prepared as a delicacy. In early days, tapioca pearls were used to starch
clothes by boiling tapioca pearls with the clothes.

Southeast Asia

Tapioca chips, baked in sand

In Southeast Asia, the cassava root is commonly cut into slices, wedges
or strips, fried, and served as a snack, similar to potato chips, wedges
or french fries. Another method is to boil large blocks until soft, and
serve them with grated coconut as a dessert, either slightly salted or
sweetened, usually with palm sugar syrup.

Tapai is made by fermenting large blocks with a yeast-like bacteria
culture to produce a sweet and slightly alcoholic dessert. A variation of
the chips popular amongst the Malays is kerepek pedas, where the
crisps are coated with a hot, sweet and tangy chili and onion paste, or
sambal, usually with fried anchovies and peanuts added.

Krupuk, or crackers, is a major use of tapioca starch in Indonesia.
Commercially prepared tapioca has many uses. Tapioca powder is commonly used as a thickener for soups and other
liquid foods, and is also used as a binder in pharmaceutical tablets and natural paints. The flour is used to make
tender breads, cakes, biscuits, cookies, and other delicacies (see also Maida flour). Tapioca flakes are used to thicken
the filling of pies made with fruits having a high water content.
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A typical recipe for tapioca jelly can be made by washing 2 tablespoonfuls of tapioca, pouring a pint of water over it,
and soaking for three hours. It is then placed over low heat and simmered until quite clear. If too thick, a little boiling
water can be added. It can be sweetened with white sugar, flavored with coconut milk or a little wine, and eaten
alone or with cream.

Tapioca cracker from Indonesia sold in a Los
Angeles, California, market

Europe

United Kingdom

The popular savory snack Skips is made of tapioca and flavored like
prawn cocktail as well as other flavors.

Tapioca is also widely available in its dried forms and is used to make
tapioca pudding.

Americas

Brazil and South America

In Brazilian cuisine, tapioca is used for different types of meals. In biju
(or beiju), the tapioca is moistened, strained through a sieve to become
a coarse flour, then sprinkled onto a hot griddle or pan, where the heat
makes the starchy grains fuse into a tortilla, which is often sprinkled
with coconut. Then it may be buttered and eaten as a toast (its most
common use as a breakfast dish), or it may be filled or topped with
either doces (sweet) or salgados (savory) ingredients, which define the

kind of meal the tapioca is used for: breakfast, afternoon tea or dessert. Choices range from butter, cheese, chocolate,
bananas with condensed milk, chocolate with bananas, to various forms of meats and served warm. A traditional
dessert called sagu is also made from pearl tapioca cooked with cinnamon and cloves in red wine. A restaurant
which specializes in tapioca-based dishes (mostly fillings) is called in Brazil a tapiocaria. In southern Brazil, tapioca
is almost unknown. In Colombia and Venezuela, arepas may be made with tapioca flour rather than cornmeal.
Tapioca arepas probably predate cornmeal arepas; among traditional cultures of the Caribbean the name for them is
casabe. In Peru, tapioca is known as yuca and is eaten mostly boiled as a side dish in the Amazon and fried with
Papa a la Huancaina sauce as a snack when drinking alcohol.

Tapioca pudding

United States

While frequently associated with Tapioca pudding, a dessert in the
United States, tapioca is also used in other courses. Bubble tea is
gaining popularity in cities with large Asian populations. People on
gluten-free diets can eat bread made with tapioca flour (although
people on gluten-free diets have to be careful because some tapioca
flour has wheat added into it). Tapioca is also used as an ingredient in
Daiya brand cheese substitute.

Africa
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Ghana

Tapioca appears to have been eaten in Ghana since pre-colonial times. Viewed as the everyday-man's meal , It is
usually taken for breakfast. The various tribes employ it in multiple dishes.

During World War II
During World War II's Japanese occupation of Southeast Asia, many refugees survived on tapioca, as the plant is
easily propagated by stem-cutting, grows well in low-nutrient soils, and can be harvested every two months.
(However, to grow to full maturity, it takes 10 months). The plant thus provided much needed carbohydrate and
protein.[5]

Flatbreads/casabe/cassava bread
A casabe is a thin flatbread made from bitter cassava root without leavening. It was originally produced by the
Native American Arawak and Carib nations because these roots were a very common plant of the rain forests where
they lived. In eastern Venezuela many Native American ethnic groups still make casabe and it remains their main
bread-like food. Native American communities including the Ye-Kuana, Kari-Ña, Yanomami, Guarao or Warao are
from either the Caribe or Arawac Nations and still make casabe.

Casabe baking in a small commercial bakery

To make casabe, the starchy root of bitter cassava is ground to a pulp,
then squeezed to expel a milky, bitter liquid called yare which carries
the poisonous substances with it out of the pulp. Traditionally, this
squeezing is done in a sebucan, an 8 to 12-foot (unknown operator:
u'strong' m) long tube-shaped pressure strainer woven in a
characteristic helical pattern from palm leaves. The sebucan usually is
hung from a tree branch or ceiling pole, and it has a closed bottom with
a loop that is attached to a fixed stick or lever, which is used to stretch
the sebucan. When the lever is pushed down, stretching the sebucan,
the helical weaving pattern causes the strainer to squeeze the pulp
inside. This is similar to the action of a Chinese finger trap. The pulp is then spread in thin, round cakes about 2 feet
(unknown operator: u'strong' m) in diameter on a budare' to roast or toast.

Thin and crisp cakes of casabe are often broken apart and eaten like crackers. Like bread, casabe can be eaten alone
or with other dishes. Thicker casabe usually are eaten slightly moistened. Just a subtle sprinkle of a few drops of
liquid is enough to transform a very dry casabe into a very soft and smooth bread very similar to the softest slice of a
wheat bread loaf, an incredible change in texture. Because of its capacity to absorb liquid immediately, casabe may
cause someone to choke, but goes down quickly with a sip of liquid.
In Guyana, the casabe is simply called cassava bread. It is prepared with an instrument called a matape by the
natives of the Rupununi Savanah and other areas of the country that have a high concentration of Amerinidians. In
Jamaica, it is called bammy. In Brazil, it is called beiju or tapioca.
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Pearl tapioca

Honeydew bubble tea with pearl tapioca

Pearl tapioca is also known as boba to some cultures. It is produced by
passing the moist starch through a sieve under pressure. Pearl tapioca is a
common ingredient in Asian desserts such as kolak, in tapioca pudding, and
in sweet drinks such as bubble tea, fruit slush and taho, where they provide a
chewy contrast to the sweetness and texture of the drink. Small pearls are
preferred for use in puddings; large pearls are preferred for use in drinks.
These large pearls most often are brown, not white (and traditionally are used
in black or green tea drinks), but are available in a wide variety of pastel
colors. Not only are they used in the aforementioned drinks, they are also
available as an option in shave ice and hot drinks.

Biodegradable bags

Tapioca root can also be used to manufacture biodegradable plastic bags. A
polymer resin produced from the plant is a viable plastic substitute that is not
only biodegradable, but can be composted, is renewable, and is recyclable. The product reverts in less than one
year,[6] versus thousands of years[6] for traditional plastics.

Nutritional value
Tapioca is predominantly carbohydrate, with each cup containing 135 grams for a total of 544 calories, low in
saturated fat, cholesterol and sodium. Vitamin B9, folate is present in the amount of 6.1 mcg, along with iron 2.4 mg
and calcium 30.4 mg. One cup of tapioca also includes 1.5 mg of omega-3 acids, 3 mg of omega-6 fatty acids and
1 gram of dietary fiber.
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• Sosa, C. (1979), Casabe, Editorial Arte: Caracas.

External links
• What is Boba? (http:/ / www. lollicup. com/ main. cfm?tm=boba. htm& side=products. cfm& id=boba&

page=boba. cfm)
• Authentic Asian Tapioca Recipes (http:/ / www. knowingfood. com/ tapioca/ tapiocarecipe. html)
• Sabudana kheer (http:/ / www. daawat. com/ recipes/ indian/ desserts/ sabudanakheer. htm)
• Sabudana kichedi (http:/ / www. daawat. com/ recipes/ contributions/ sabudanakichedi. htm)
• Tapioca nearly sinks Swiss freighter in 1972 (http:/ / www. snopes. com/ food/ prepare/ tapioca. asp)
• Casabe: Garífuna Yucca Bread (http:/ / www. stanford. edu/ group/ arts/ honduras/ discovery_eng/ customs/

casave/ index. html) shows traditional preparation of cassava into casabe.
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Tarragon

Tarragon

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Asterales
Family: Asteraceae
Tribe: Anthemideae
Genus: Artemisia

Species: A. dracunculus

Binomial name

Artemisia dracunculus
L.

Tarragon or dragon's-wort (Artemisia dracunculus) is a perennial herb in the family Asteraceae related to
wormwood. Corresponding to its species name, a common term for the plant is "dragon herb". It is native to a wide
area of the Northern Hemisphere from easternmost Europe across central and eastern Asia to India, western North
America, and south to northern Mexico. The North American populations may, however, be naturalised from early
human introduction.
Tarragon grows to 120–150 cm tall, with slender branched stems. The leaves are lanceolate, 2–8 cm long and
2–10 mm broad, glossy green, with an entire margin. The flowers are produced in small capitulae 2–4 mm diameter,
each capitulum containing up to 40 yellow or greenish-yellow florets. (French tarragon, however, seldom produces
flowers.[1])
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Cultivation

Dried tarragon leaves

French tarragon is the variety generally considered best for the kitchen, but is
difficult to grow from seed. It is best to cultivate by root division. It is
normally purchased as a plant, and some care must be taken to ensure that
true French tarragon is purchased. A perennial, it normally goes dormant in
winter.[1] It likes a hot, sunny spot, without excessive watering.[1]

Russian tarragon (A. dracunculoides L.) can be grown from seed but is much
weaker in flavor when compared to the French variety.[1] However, Russian
tarragon is a far more hardy and vigorous plant, spreading at the roots and
growing over a meter tall. This tarragon actually prefers poor soils and
happily tolerates drought and neglect. It is not as strongly aromatic and
flavorsome as its French cousin, but it produces many more leaves from early
spring onwards that are mild and good in salads and cooked food. The young
stems in early spring can be cooked as an asparagus substitute. Grow indoors
from seed and plant out in the summer. Spreading plant can be divided easily.

Health
Tarragon has an aromatic property reminiscent of anise, due to the presence of estragole, a known carcinogen and
teratogen in mice. The European Union investigation revealed that the danger of estragole is minimal even at
100–1,000 times the typical consumption seen in humans.[2]

Uses

Culinary use
Tarragon is one of the four fines herbes of French cooking, and particularly suitable for chicken, lasagna, fish and
egg dishes. Tarragon is one of the main components of Béarnaise sauce. Fresh, lightly bruised sprigs of tarragon may
be steeped in vinegar to impart their flavor.
Tarragon is used to flavor a popular carbonated soft drink in the countries of Azerbaijan, Armenia, Georgia and, by
extension, Russia, Ukraine and Kazakhstan. The drink, named Tarhun, pronounced [tarˈxuːn] Тархун), is made out of
sugary tarragon concentrate and colored bright green.
cis-Pellitorin, an isobutyramide eliciting a pungent taste, has been isolated from Tarragon plant.[3]

In Slovenia, tarragon is used as a spice for a traditional sweet cake called potica.
Russian Tarragon shares the same botanical name and is grown from seed. However it is not a suitable substitute for
French Tarragon which is sterile and grows from cuttings. Russian Tarragon has little if any flavor.Tagetes lucida is
a much better substitute.
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Companion plant
The scent and taste of tarragon is disliked by many garden pests, making it useful for intercropping as a companion
plant, to protect its gardenmates. It is also reputed to be a nurse plant, enhancing growth and flavor of companion
crops.

Biochemical effects
Tarragon reduces platelet adhesion and blood coagulation and thus may help prevent cardiovascular disease.[4]

In one study in rats, tarragon showed significant antihyperglycemic activity in streptozotocin-induced rats compared
to the standard drug.[5] The herb has the potential to act as antidiabetic as well as antihyperlipidemic.
An ethanolic extract of Artemisia dracunculus alleviated peripheral neuropathy in high fat diet-fed mice (a model of
prediabetes and obesity).[6]

Chemistry
A. dracunculus oil contained predominantly phenylpropanoids such as methyl chavicol (16.2%) and methyl eugenol
(35.8%).[7] Gas chromatography/mass spectrometry analysis of the essential oil revealed the presence of
trans-anethole (21.1%), α-trans-ocimene (20.6%), limonene (12.4%), α-pinene (5.1%), allo-ocimene (4.8%), methyl
eugenol (2.2%), β-pinene (0.8%), α-terpinolene (0.5%), bornyl acetate (0.5%) and bicyclogermacrene (0.5%) as the
main components.[8]

Etymology
The plant's common name and Latin name originate from the belief in the Doctrine of Signatures which suggested
that a plant's appearance reflected its possible uses. The serpentine shape of tarragon's root made herbalists believe it
could cure snake bites. From this came the Greek name drakon (dragon), the Arabic tarkhum (little dragon), and the
Latin name dracunculus (little dragon).[9][10]
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External links
• Germplasm Resources Information Network: Artemisia dracunculus (http:/ / www. ars-grin. gov/ cgi-bin/ npgs/

html/ taxon. pl?4282)
• NRCS: USDA Plants Profile: Artemisia dracunculus (http:/ / plants. usda. gov/ java/ profile?symbol=ARDR4)
• Flora of Pakistan: Artemisia dracunculus (http:/ / www. efloras. org/ florataxon. aspx?flora_id=5&

taxon_id=200023201)
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Tea

Tea

Green tea being infused in a gaiwan
Type Hot or cold beverage

Country of origin China

Introduced Approx. 10th century BC[1]

Tea plant (Camellia sinensis) from
Köhler's Medicinal Plants

Tea is an aromatic beverage prepared by adding cured leaves of the Camellia
sinensis plant to hot water. The term also refers to the plant itself.

After water, tea is the most widely consumed beverage in the world.[2] It has a
cooling, slightly bitter, astringent flavour which many people enjoy.[3]

The phrase herbal tea usually refers to infusions of fruit or herbs made without
the tea plant, such as rosehip tea or chamomile tea. Alternative phrases for this
are tisane or herbal infusion, both bearing an implied contrast with "tea" as it is
construed here.

Cultivation and harvesting

Camellia sinensis is an evergreen plant that grows mainly in tropical and
sub-tropical climates.[4] Some varieties can also tolerate marine climates and are
cultivated as far north as Pembrokeshire in the British mainland[5] and Washington in the United States.[6]

Leaves of Camellia sinensis, the tea plant.

Tea plants are propagated from seed or by cutting; it takes
approximately 4 to 12 years for a tea plant to bear seed, and about 3
years before a new plant is ready for harvesting.[4] In addition to a zone
8 climate or warmer, tea plants require at least 127 cm. (50 inches) of
rainfall a year and prefer acidic soils.[7] Traditional Chinese Tea
Cultivation and Studies believes that high-quality tea plants are
cultivated at elevations of up to 1500 metres (unknown operator:
u'strong' ft): at these heights, the plants grow more slowly and acquire
a better flavour.[8]

Only the top 1-2 inches of the mature plant are picked. These buds and
leaves are called flushes.[9] A plant will grow a new flush every seven
to fifteen days during the growing season, and leaves that are slow in development always produce better flavored
teas.[4]
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A tea plant will grow into a tree of up to 16 metres (unknown operator: u'strong' ft) if left undisturbed,[4] but
cultivated plants are pruned to waist height for ease of plucking.[10]

Two principal varieties are used: the China plant (C. sinensis sinensis), used for most Chinese, Formosan and
Japanese teas (but not Pu-erh); and the clonal Assam tea plant (C. sinensis assamica), used in most Indian and other
teas (but not Darjeeling). Within these botanical varieties, there are many strains and modern Indian clonal varieties.
Leaf size is the chief criterion for the classification of tea plants,[11] with three primary classifications being: Assam
type, characterized by the largest leaves; China type, characterized by the smallest leaves; and Cambod,
characterized by leaves of intermediate size.[11]

Processing and classification

Tea leaf processing methods

Fresh tea leaves of different sizes. The smaller the
leaf, the more expensive the tea.

Teas can generally be divided into categories based on how they are
processed. There are at least six different types of tea: white, yellow,
green, oolong, black, and post-fermented teas[12] of which the most
commonly found on the market are white, green, oolong, and black.
Some varieties, such as traditional oolong tea[13] and Pu-erh tea, a
post-fermented tea, can be used medicinally.[14]

After picking, the leaves of Camellia sinensis soon begin to wilt and
oxidize, unless they are immediately dried. The leaves turn
progressively darker as their chlorophyll breaks down and tannins are
released. This enzymatic oxidation process, known as fermentation in
the tea industry, is caused by the plant's intracellular enzymes and
causes the tea to darken. In tea processing, the darkening is stopped at
a predetermined stage by heating, which deactivates the enzymes
responsible. In the production of black teas, the halting of oxidization
by heating is carried out simultaneously with drying.

Tea harvest on the eastern shores of the Black
Sea, ca. 1905–15.

Without careful moisture and temperature control during manufacture
and packaging, the tea may become unfit for consumption, due to the
growth of undesired molds and bacteria. At minimum it may alter the
taste and make it undesirable.
Tea is traditionally classified based on the techniques with which it is
produced and processed.[15]

• White tea: Wilted and unoxidized
• Yellow tea: Unwilted and unoxidized, but allowed to yellow
• Green tea: Unwilted and unoxidized
• Oolong: Wilted, bruised, and partially oxidized
• Black tea: Wilted, sometimes crushed, and fully oxidized
• Post-fermented tea: Green tea that has been allowed to

ferment/compost
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Blending and additives
Although single estate teas are available, almost all teas in bags and most other teas sold in the West are blends.
Blending may occur in the tea-planting area (as in the case of Assam), or teas from many areas may be blended. The
aim of blending is to obtain better taste, higher price, or both, as a more expensive, better-tasting tea may cover the
inferior taste of cheaper varieties.
Some teas are not pure varieties, but have been enhanced through additives or special processing. Tea is highly
receptive to inclusion of various aromas; this may cause problems in processing, transportation, and storage, but also
allows for the design of an almost endless range of scented and flavored variants, such as bergamot (Earl Grey),
vanilla, caramel, and many others.

Content
Tea contains catechins, a type of antioxidant. In a freshly picked tea leaf, catechins can compose up to 30% of the
dry weight. Catechins are highest in concentration in white and green teas, while black tea has substantially fewer
due to its oxidative preparation.[16][17] Research by the U.S. Department of Agriculture has suggested that levels of
antioxidants in green and black tea do not differ greatly, as green tea has an oxygen radical absorbance capacity
(ORAC) of 1253 and black tea an ORAC of 1128 (measured in μmolTE/100g).[18] Tea also contains theanine and
the stimulant caffeine at about 3% of its dry weight, translating to between 30 mg and 90 mg per 8 oz (250 ml) cup
depending on type, brand[19] and brewing method.[20] Tea also contains small amounts of theobromine and
theophylline.[21] Due to modern day environmental pollution fluoride and aluminum have also been found to occur
in tea, with certain types of brick tea made from old leaves and stems having the highest levels. This occurs due to
the tea plant's high sensitivity to and absorption of environmental pollutants.[22][23]

Although tea contains various types of polyphenols and tannin, tea does not contain tannic acid.[24] Tannic acid is
not an appropriate standard for any type of tannin analysis because of its poorly defined composition.[25]

Origin and history

Tea weighing station north of Batumi, Russian
Empire before 1915

Tea plants are native to East and South Asia and probably originated
around the point of confluence of the lands of northeast India, north
Burma and southwest China.

Although there are tales of tea's first use as a beverage, no one is sure
of its exact origins. The first recorded drinking of tea is in China, with
the earliest records of tea consumption dating back to the 10th century
BC.[1][26] It was already a common drink during the Qin Dynasty (3rd
century BC) and became widely popular during the Tang Dynasty,
when it was spread to Korea and Japan. Trade of tea by the Chinese to
Western nations in the 19th century spread tea and the tea plant to
numerous locations around the world.

Tea was imported to Europe during the Portuguese expansion of the
16th century, at which time it was termed chá. In 1750, tea experts traveled from China to the Azores Islands, and
planted tea, along with jasmines and mallows, to give the tea aroma and distinction. Both green tea and black tea
continue to grow in the islands, which are the main suppliers to continental Portugal. Catherine of Braganza, wife of
Charles II, took the tea habit to Great Britain around 1660, but it was not until the 19th century Britain that tea
became as widely consumed as it is today. In Ireland, tea had become an everyday beverage for all levels of society
by the late 19th century, but it was first consumed as a luxury item on special occasion such as religious festivals,
wakes, and domestic work gatherings such as quiltings.[27]
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Health effects
The health benefits of tea is a controversial topic with many proponents and detractors. An article from the journal
Nutrition (1999, pp. 946–949) states:[28]

The possible beneficial effects of tea consumption in the prevention of cancer and cardiovascular diseases
have been demonstrated in animal models and suggested by studies in vitro. Similar beneficial effects,
however, have not been convincingly demonstrated in humans: beneficial effects have been demonstrated in
some studies but not in others. If such beneficial effects do exist in humans, they are likely to be mild,
depending on many other lifestyle-related factors, and could be masked by confounding factors in certain
populations. Another concern is that the amounts of tea consumed by humans are lower than the doses
required for demonstrating the disease-prevention effects in animal models. Caution should be applied,
however, in the use of high concentrations of tea for disease prevention. Ingestion of large amounts of tea may
cause nutritional and other problems because of the caffeine content and the strong binding activities of tea
polyphenols, although there are no solid data on the harmful effects of tea consumption. More research is
needed to elucidate the biologic activities of green and black tea and to determine the optimal amount of tea
consumption for possible health-beneficial effects.

In 2010, researchers found that people who consumed tea had significantly less cognitive decline than non-tea
drinkers. The study used data on more than 4,800 men and women aged 65 and older to examine change in cognitive
function over time. Study participants were followed for up to 14 years for naturally-occurring cognitive decline.
(AAICAD 2010; Lenore Arab, PhD; UCLA[29])
Several of the potential health benefits proposed for tea are outlined in this excerpt from Mondal (2007,
pp. 519–520) as following:

Tea leaves contain more than 700 chemicals, among which the compounds closely related to human health are
flavanoids, amino acids, vitamins (C, E and K), caffeine and polysaccharides. Moreover, tea drinking has
recently proven to be associated with cell-mediated immune function of the human body. Tea plays an
important role in improving beneficial intestinal microflora, as well as providing immunity against intestinal
disorders and in protecting cell membranes from oxidative damage. Tea also prevents dental caries due to the
presence of fluorine. The role of tea is well established in normalizing blood pressure, lipid depressing
activity, prevention of coronary heart diseases and diabetes by reducing the blood-glucose activity. Tea also
possesses germicidal and germistatic activities against various gram-positive and gram negative human
pathogenic bacteria. Both green and black tea infusions contain a number of antioxidants, mainly catechins
that have anti-carcinogenic, anti-mutagenic and anti-tumoric properties.

In a large study of over 11,000 Scottish men and women completed in 1993 and published in the 1999 Journal of
Epidemiology and Community Health (1999, pp. 481–487), there was an increase in the risk of coronary disease
with the regular consumption of tea, although it disappeared after adjustment for confounding factors (age and
occupational status).
The IARC list teas as under Group 3 carcinogens since injection of black tea concentrates under the skins of mice
showed some cancerous growths. However, it has not been possible to prove that tea affects humans in similar ways
through consumption.[30]
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The word tea
The Chinese character for tea is 茶. It is pronounced differently in the various Chinese languages. Most pronounce it
along the lines of cha (Mandarin has chá), but the Min varieties along the central coast of China and in Southeast
Asia pronounce it like te. These two pronunciations of the Chinese word for tea have made their separate ways into
other languages around the world:[31]

• Te: From tê in Amoy dialect, spoken in Fujian Province and Taiwan. It reached the West from the port of Xiamen
(Amoy), once a major point of contact with Western European traders such as the Dutch, who spread it to
Western Europe.

• Cha: From the Cantonese chàh, spoken in Guangzhou (Canton) and the ports of Hong Kong and Macau, also
major points of contact, especially with the Portuguese, who spread it to India in the 16th century. The Korean
and Japanese words cha come from the Mandarin chá.

The widespread form chai comes from Persian چای chay. This derives from Mandarin chá,[32] which passed overland
to Central Asia and Persia, where it picked up the Persian grammatical suffix -yi before passing on to Russian,
Arabic, Urdu, Turkish, etc.[33]

English has all three forms: cha or char (both ), attested from the 16th century; tea, from the 17th; and chai, from the
20th.
Languages in more intense contact with Chinese, Sinospheric languages like Vietnamese, Zhuang, Tibetan, Korean,
and Japanese, may have borrowed their words for tea at an earlier time and from a different variety of Chinese,
so-called Sino-Xenic pronunciations. Korean and Japanese, for example, retain early pronunciations of ta and da. Ta
comes from the Tang Dynasty court at Chang'an: that is, from Middle Chinese. Japanese da comes from the earlier
Southern Dynasties court at Nanjing, a place where the consonant was still voiced, as it is today in neighboring
Shanghainese zo. Vietnamese and Zhuang have southern cha-type pronunciations.

Derivatives of te

Language Name Language Name Language Name Language Name Language Name

Afrikaans tee Armenian (Western
Dialect)

թեյ tey Euskara tea Catalan te Czech té or thé (1)

Danish te Dutch thee English tea Esperanto teo Estonian tee

Faroese te Finnish tee French thé West
Frisian

tee Galician té

German Tee Greek τέϊον téïon Hebrew te ,תה Hungarian tea Icelandic te

Indonesian teh Irish tae Italian tè or the Javanese tèh Khmer តែ tae

scientific
Latin

thea Latvian tēja Leonese té Limburgish tiè Low
Saxon

Tee [tʰɛˑɪ] or
Tei [tʰaˑɪ]

Malay teh Malayalam തേയില
theyila

Mongolian цай tsai Norwegian te Occitan tè

Polish herbata(2) Scots Gaelic tì, teatha Sinhalese té Spanish té Scots tea [tiː] ~ [teː]

Sundanese entèh Swedish te Tamil தேநீர்

theneer (3)

Telugu తేనీరు
theneeru

Welsh te

Notes:

• (1) té or thé, but this term is considered archaic and is a literary expression; since roughly second half of
20th century, čaj is used for "tea" in Czech language, see the following table

• (2) from Latin herba thea
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• (3) neer means water; theyilai means "tea leaf" (ilai = leaf)

Derivatives of ta

Language Name Language Name

Japanese だ da, た ta (1)
Korean 다 da Korean pronunciation: [ta] (1)

• (1) cha is an alternative pronunciation of "tea" in Japanese and Korean; see below

Derivatives of cha

Language Name Language Name Language Name Language Name Language Name

Assamese চাহ sah Bangla চা cha Capampangan cha Cebuano tsa English cha or char

Gujarati ચા chā Japanese チ ャ cha, さ sa (1)
Kannada ಚಹಾ chahā Khasi sha Konkani चा chā

Korean 차 cha (1) Kurdish ça Lao ຊາ saa Malayalam chāyā Marathi चहा chahā

Oriya ଚା cha Persian cha چا Punjabi ਚਾਹ chāh چا Portuguese chá Sindhi chahen چانهه

Somali shaah Sylheti saah Tagalog tsaa Thai ชา cha Tibetan ཇ་ ja

Vietnamese trà and chè (2)

Notes:

• (1) The main pronunciations of 茶 in Korea and Japan are 차 cha and ち ゃ cha, respectively. (Japanese ocha
(お ち ゃ) is honorific.) These are connected with the pronunciations at the capitals of the Song and Ming
dynasties.

• (2) Trà and chè are variant pronunciations of 茶; the latter is used mainly in northern Vietnam and describes a tea
made with freshly picked leaves.

Derivatives of chay

Language Name Language Name Language Name Language Name Language Name

Albanian çaj Amharic ሻይ shai Arabic shāy شاي Armenian (Eastern
Dialect)

չայ chāi Aramaic chai ܟ݈ܐܝ

Azerbaijani çay Bosnian čaj Bulgarian чай chai Croatian čaj Czech čaj (2)

English chai Finnish
dialectal

tsai, tsaiju, saiju
or saikka

Georgian ჩაი chai Greek τσάι tsái Hindi चाय chai

Kazakh шай
shai

Kyrgyz чай chai Kinyarwanda icyayi Macedonian чај Malayalam ചായ
chaaya

Mongolian цай tsai Nepali chiyā चिया Pashto chai چای Persian chay چای

(1)

Romanian ceai

Russian чай
chai

Serbian чај čaj Slovak čaj Slovene čaj Swahili chai

Tajik чой
choy

Tlingit cháayu Telugu ఛాయ
chaaya

Turkish çay Turkmen çay

Ukrainian чай
chai

Urdu chai چائے Uzbek choy

Notes:
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• (1) Derived from the earlier pronunciation چا cha.

Etymological observations
The different words for tea fall into two main groups: "te-derived" (Hokkien) and "cha-derived" (Cantonese and
Mandarin)[33] reveal where nations acquired their tea and tea culture.
• The Portuguese, the first Europeans to import the herb in large amounts, took the Cantonese form cha ca. the year

1550 from their trading posts in the south of China, especially Macau.
•• India most likely got their tea cultures from Cantonese or Portuguese traders.
• In Central Asia, Mandarin cha developed into Persian chay, and this form spread with Persian trade and cultural

influence.
•• Russia encountered tea in Central Asia.
• Europeans such as the Dutch who took the Min form teh may have acquired it through trade directly from

Hokkien (Fujian), or from Hokkienese or Malay traders in Java.
There are counter-examples: the first tea to reach Britain was traded by the Dutch from Hokkien, which uses te, and
although later most British trade went through Canton, which uses cha, the Hokkien pronunciation continued to be
the more popular.
At times, a te form will follow a cha form, or vice versa, giving rise to both in one language, at times one an
imported variant of the other.
• In North America, the word chai is used to refer almost exclusively to the Indian masala chai (spiced tea)

beverage, in contrast to tea itself.
• The inverse pattern is seen in Moroccan colloquial Arabic (Darija), "ash-shay" means "generic, or black Middle

Eastern tea" whereas "at-tay" refers particularly to Zhejiang or Fujian green tea with fresh mint leaves. The
Moroccans are said to have acquired this taste for green tea— unique in the Arab world— for East Chinese green
tea after the ruler Mulay Hassan exchanged some European hostages captured by the Barbary Pirates for a whole
ship of Chinese tea. See Moroccan tea culture.

• The colloquial Greek word for tea is tsáï, from Slavic chai. Its formal equivalent, used in earlier centuries, is
téïon, from tê.

• The Polish word for a tea-kettle is czajnik, which could be derived directly from chai or from the cognate Russian
word. However, tea in Polish is herbata, which, as well as Lithuanian arbata, was derived from the Latin herba
thea, meaning "tea herb."

• The normal word for tea in Finnish is tee, which is a Swedish loan. However, it is often colloquially referred,
especially in Eastern Finland and in Helsinki as tsai, tsaiju, saiju or saikka, which is cognate to Russian word
chai. The latter word refers always to black tea, while green tea is always tee.

• In Ireland, or at least in Dublin, the term cha is sometimes used for "tea," as is pre-vowel-shift pronunciation
"tay" (from which the Irish Gaelic word "tae" is derived). Char was a common slang term for tea throughout
British Empire and Commonwealth military forces in the 19th and 20th centuries, crossing over into civilian
usage.

• The British English slang word "char" for "tea" arose from its Cantonese Chinese pronunciation "cha" with its
spelling affected by the fact that ar is a more common way of representing the phoneme /ɑː/ in British English.`
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Tea culture

Pakistani noon chai with its distinctive pink color

Masala chai from the Indian subcontinent

Tea may be consumed early in the day to heighten alertness; it contains
theophylline and bound caffeine[3] (sometimes called theine).
Decaffeinated brands are also sold.

While tea is the second most consumed beverage on Earth after water,
in many cultures it is also had at elevated social events, such as
afternoon tea and the tea party. Tea ceremonies have arisen in different
cultures, such as the Chinese and Japanese tea ceremonies, each of
which employs traditional techniques and ritualized protocol of
brewing and serving tea for enjoyment in a refined setting. One form of
Chinese tea ceremony is the Gongfu tea ceremony, which typically
uses small Yixing clay teapots and oolong tea.

Tea is prevalent in most cultures in the Middle East. In Arab culture,
tea is a focal point for social gatherings. In Iranian (Persian) and
Pakistani cultures, tea is so widely consumed that it is generally the
first thing offered to a household guest.[34]

In Pakistan, both black and green teas are popular and are known
locally as sabz chai and kahwah, respectively. The popular green tea
called kahwah is often served after every meal in Khyber
Pakhtunkhwa, which is where the Khyber Pass of the Silk Road is
found, and in the Pashtun belt of Balochistan. In the Kashmir region of
Pakistan, Kashmiri chai or noon chai, a pink, milky tea with pistachios
and cardamom, is consumed primarily at special occasions, weddings, and during the winter months when it is sold
in many kiosks. In the northern Pakistan regions of Chitral and Gilgit-Baltistan, a salty, buttered Tibetan-style tea is
consumed.

In the United States and Canada, 80% of tea is consumed cold, as iced tea.[35] Sweet tea is a cultural symbol of the
southern US, and is common in that portion of the country.

In India, tea is one of the most popular hot beverages. It is consumed daily in almost all homes, offered to guests,
consumed in high amounts in domestic and official surroundings and is made with the addition of a lot of milk with
or without spices. It is also served with biscuits which are dipped in the tea and eaten before consuming the tea.
More often than not, it is drunk in "doses" of small cups rather than one large cup.
In the United Kingdom, especially England, tea is known as the 'national drink'. It is consumed daily and often by a
majority of people across the country, and is perceived as one of Britain's cultural beverages. In British homes, it is
customary good manners for a host to offer tea to guests soon after their arrival. The British prefer black tea, served
in mugs with milk and perhaps sugar. Tea bags are almost always used; PG Tips is the most popular brand. Tea is
generally consumed at home; outside the home in cafés, coffee is the drink of choice for many people. Afternoon tea
with cakes on fine porcelain is a cultural stereotype, sometimes available in quaint tea-houses. In the north of
England 'tea' also refers to the evening meal, or 'dinner' as it is known in standard English.
In Burma, tea is consumed not only as hot drinks, sweet tea and green tea known locally as laphet-yay and
laphet-yay-gyan respectively. But also pickled tea leaves, known locally as laphet, are also a national delicacy.
Pickled tea is usually eaten with roasted sesame seeds, crispy fried beans, roasted peanuts and fried garlic chips.
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Preparation
Further information: Tea culture

Tea kettle over hot coal at a tea house in Jiufeng,
Taiwan

The traditional method of making a cup of tea is to place loose tea
leaves, either directly or in a tea infuser, into a tea pot or teacup and
pour hot water over the leaves. After a couple of minutes the leaves are
usually removed again, either by removing the infuser, or by straining
the tea while serving.

Most green teas should be allowed to steep for about two or three
minutes, although some types of tea require as much as ten minutes,
and others as little as thirty seconds. The strength of the tea should be
varied by changing the amount of tea leaves used, not by changing the
steeping time. The amount of tea to be used per amount of water
differs from tea to tea but one basic recipe may be one slightly heaped
teaspoon of tea (about 5 ml) for each teacup of water (200–240 ml)
(7–8 oz) prepared as above. Stronger teas, such as Assam, to be drunk
with milk are often prepared with more leaves, and more delicate high
grown teas such as a Darjeeling are prepared with somewhat fewer (as the stronger mid-flavors can overwhelm the
champagne notes).

The best temperature for brewing tea depends on its type. Teas that have little or no oxidation period, such as a green
or white tea, are best brewed at lower temperatures, between 65 and 85 °C (149 and 185 °F), while teas with longer
oxidation periods should be brewed at higher temperatures around 100 °C (unknown operator: u'strong' °F). The
higher temperatures are required to extract the large, complex, flavorful phenolic molecules found in fermented tea,
although boiling the water reduces the amount of dissolved oxygen in the water.

Type Water Temp. Steep Time Infusions

White Tea 65 to 70 °C (149 to 158 °F) 1–2 minutes 3

Yellow Tea 70 to 75 °C (158 to 167 °F) 1–2 minutes 3

Green Tea 75 to 80 °C (167 to 176 °F) 1–2 minutes 4-6

Oolong Tea 80 to 85 °C (176 to 185 °F) 2–3 minutes 4-6

Black Tea 99 °C (unknown operator: u'strong' °F) 2–3 minutes 2-3

Pu'er Tea 95 to 100 °C (203 to 212 °F) Limitless Several

Herbal Tea 99 °C (unknown operator: u'strong' °F) 3–6 minutes Varied

Some tea sorts are often brewed several times using the same tea leaves. Historically, in China, tea is divided into a
number of infusions. The first infusion is immediately poured out to wash the tea, and then the second and further
infusions are drunk. The third through fifth are nearly always considered the best infusions of tea, although different
teas open up differently and may require more infusions of hot water to produce the best flavor.[36]

One way to taste a tea, throughout its entire process, is to add hot water to a cup containing the leaves and after about
30 seconds to taste the tea. As the tea leaves unfold (known as "The Agony of the Leaves") they give up various
parts of themselves to the water and thus the taste evolves. Continuing this from the very first flavours to the time
beyond which the tea is quite stewed will allow an appreciation of the tea throughout its entire length.[37]
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Black tea infusion

Black tea

In the West, water for black tea is usually added near the boiling point
of water, at around 99 °C (unknown operator: u'strong' °F). Many of
the active substances in black tea do not develop at temperatures lower
than 90 °C (unknown operator: u'strong' °F). Lower temperatures
are used for some more delicate teas. The temperature will have as
large an effect on the final flavor as the type of tea used. The most
common fault when making black tea is to use water at too low a
temperature. Since boiling point drops with increasing altitude, it is
difficult to brew black tea properly in mountainous areas. It is also
recommended that the teapot be warmed before preparing tea, easily done by adding a small amount of boiling water
to the pot, swirling briefly, before discarding. In the West, black teas are usually brewed for about 4 minutes and are
usually not allowed to steep for less than 30 seconds or more than about five minutes (a process known as brewing or
mashing in Britain). In many regions of the world, however, boiling water is used and the tea is often stewed. For
example, in India black tea is often boiled for fifteen minutes or longer as a strong brew is preferred for making
Masala chai. When the tea has brewed long enough to suit the tastes of the drinker, it should be strained while
serving. The popular varieties of black (red) tea include Assam tea, Nepal tea, Darjeeling tea, Nilgiri tea, Turkish tea
and Ceylon tea.

Green tea
Water for green tea, according to regions of the world that prefer mild tea, should be around 80 to 85 °C (176 to
185 °F); the higher the quality of the leaves, the lower the temperature. Hotter water will produce a bitter taste.
However, this is the method used in many regions of the world, such as North Africa or Central Asia where bitter tea
is appreciated. For example, in Morocco green tea is steeped in boiling water for fifteen minutes. In the West and Far
East a milder tea is appreciated. The container in which the tea is steeped, the mug, or teapot is often warmed
beforehand so that the tea does not immediately cool down. High-quality green and white teas can have new water
added as many as five or more times, depending on variety, at increasingly high temperatures.

Oolong tea
Oolong teas should be brewed around 90 to 100 °C (194 to 212 °F), and again the brewing vessel should be warmed
before pouring in the water. Yixing purple clay teapots are the traditional brewing-vessel for oolong tea. For best
results use spring water, as the minerals in spring water tend to bring out more flavor in the tea. High quality oolong
can be brewed multiple times from the same leaves, and unlike green tea it improves with reuse. It is common to
brew the same leaves three to five times, the third steeping usually being the best.
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Premium or delicate tea

A strainer is often used when tea is made with
tea-leaves in a teapot,

Some teas, especially green teas and delicate oolong teas, are steeped
for shorter periods, sometimes less than 30 seconds. Using a tea
strainer separates the leaves from the water at the end of the brewing
time if a tea bag is not being used. However, the black Darjeeling tea, a
premium Indian tea, needs a longer than average steeping time.
Elevation and time of harvest offer varying taste profiles; proper
storage and water quality also have a large impact on taste.

Pu-erh tea

Pu-erh tea is also called Pu'er tea. Pu-erh teas require boiling water for
infusion. Some prefer to quickly rinse pu-erh for several seconds with
boiling water to remove tea dust which accumulates from the aging process, then infuse it at the boiling point (100°C
or 212°F), and allow it to steep from 30 seconds to five minutes.

Serving
In order to preserve the pre-tannin tea without requiring it all to be poured into cups, a second teapot may be used.
The steeping pot is best unglazed earthenware; Yixing pots are the best known of these, famed for the high quality
clay from which they are made. The serving pot is generally porcelain, which retains the heat better. Larger teapots
are a post-19th century invention, as tea before this time was very rare and very expensive. Experienced tea-drinkers
often insist that the tea should not be stirred around while it is steeping (sometimes called winding in the UK). This,
they say, will do little to strengthen the tea, but is likely to bring the tannins out in the same way that brewing too
long will do. For the same reason one should not squeeze the last drops out of a teabag; if stronger tea is desired,
more tea leaves should be used.

Additives
Further information: Tea blending and additives

Tea is sometimes taken with milk

The addition of milk to tea in Europe was first mentioned in 1680 by
the epistolist Madame de Sévigné.[38] Many teas are traditionally drunk
with milk in cultures where dairy products are consumed. These
include Indian masala chai, and British tea blends. These teas tend to
be very hearty varieties of black tea which can be tasted through the
milk, such as Assams, or the East Friesian blend. Milk is thought to
neutralize remaining tannins and reduce acidity.[39][40] The Han
Chinese do not usually drink milk with tea (or indeed use milk at all)
but the Manchus do, and the elite of the Qing Dynasty of the Chinese
Empire continued to do so. Hong Kong-style milk tea is based on
British colonial habits. Tibetans and other Himalayan peoples

traditionally drink tea with milk or yak butter and salt. In Eastern European countries (Russia, Poland and Hungary)
and Italy people commonly have their tea with lemon juice. In Poland, tea with milk is called a bawarka ("Bavarian
style"), and is often drunk by pregnant and nursing women.

The order of steps in preparing a cup of tea is a much-debated topic, and can vary widely between cultures or even 
individuals. Some say that it is preferable to add the milk before the tea, as the high temperature of freshly brewed 
tea can denature the proteins found in fresh milk, similar to the change in taste of UHT milk, resulting in an inferior 
tasting beverage.[41] Others insist that it is better to add the milk after brewing the tea, as most teas need to be
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brewed as close to boiling as possible. The addition of milk chills the beverage during the crucial brewing phase, if
brewing in a cup rather than using a pot, meaning that the delicate flavor of a good tea cannot be fully appreciated.
By adding the milk afterwards, it is easier to dissolve sugar in the tea and also to ensure that the desired amount of
milk is added, as the color of the tea can be observed.

Moroccan tea being served. It is
poured from a distance to produce a

foam on the tea.

A 2007 study published in the European Heart Journal found that certain
beneficial effects of tea may be lost through the addition of milk.[42]

Many flavourings are added to varieties of tea during processing. Among the best
known are Chinese Jasmine tea, with jasmine oil or flowers, the spices in Indian
Masala chai, and Earl Grey tea, which contains oil of bergamot. A great range of
modern flavours have been added to these traditional ones. In eastern India
people also drink lemon tea or lemon masala tea. Lemon tea simply contains hot
tea with lemon juice and sugar. Masala lemon tea contains hot tea with roasted
cumin seed powder, lemon juice, black salt and sugar which gives it a tangy,
spicy taste.

Other popular additives to tea by the tea-brewer or drinker include sugar, liquid
honey or a solid Honey Drop, agave nectar, fruit jams, and mint. In China
sweetening tea was traditionally regarded as a feminine practice. In colder
regions such as Mongolia, Tibet and Nepal, butter is added to provide necessary
calories. Tibetan butter tea contains rock salt and dre (yak) butter, which is then
churned vigorously in a cylindrical vessel closely resembling a butter churn. The
same may be said for salt tea, which is consumed in some cultures in the Hindu Kush region of northern Pakistan.

Alcohol, such as whisky or brandy, may also be added to tea.
The flavor of the tea can also be altered by pouring it from different heights, resulting in varying degrees of
oxidization. The art of high-altitude pouring is used principally by people in Northern Africa (e.g. Morocco, Algeria,
Mauritania and Libya), but also in West Africa (e.g. Guinea, Mali, Senegal) and can positively alter the flavor of the
tea, but it is more likely a technique to cool the beverage destined to be consumed immediately. In certain cultures
the tea is given different names depending on the height it is poured from. In Mali, gunpowder tea is served in series
of three, starting with the highest oxidization or strongest, unsweetened tea (cooked from fresh leaves), locally
referred to as "bitter as death," followed by a second serving, where the same tea leaves are boiled again with some
sugar added ("pleasant as life"), and a third one, where the same tea leaves are boiled for the third time with yet more
sugar added ("sweet as love"). Green tea is the central ingredient of a distinctly Malian custom, the "Grin," an
informal social gathering that cuts across social and economic lines, starting in front of family compound gates in the
afternoons and extending late into the night, and is widely popular in Bamako and other large urban areas.
In Southeast Asia, particularly in Malaysia, the practice of pouring tea from a height has been refined further using
black tea to which condensed milk is added, poured from a height from one cup to another several times in
alternating fashion and in quick succession, to create a tea with entrapped air bubbles creating a frothy "head" in the
cup. This beverage, teh tarik, literally, "pulled tea," has a creamier taste than flat milk tea and is extremely popular in
the region. Tea pouring in Malaysia has been further developed into an art form in which a dance is done by people
pouring tea from one container to another, which in any case takes skill and precision. The participants, each holding
two containers, one full of tea, pour it from one to another. They stand in lines and squares and pour the tea into each
others' pots. The dance must be choreographed to allow anyone who has both pots full to empty them and refill those
of whoever has no tea at any one point.
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Economics

Tea factory in Taiwan

Tea is the most popular manufactured drink in the world in terms of
consumption. Its consumption equals all other manufactured drinks in
the world – including coffee, chocolate, soft drinks, and alcohol – put
together.[2] Most tea consumed outside East Asia is produced on large
plantations in the hilly regions of India and Sri Lanka, and is destined
to be sold to large businesses. Opposite this large-scale industrial
production there are many small "gardens," sometimes minuscule
plantations, that produce highly sought-after teas prized by gourmets.
These teas are both rare and expensive, and can be compared to some
of the most expensive wines in this respect.

India is the world's largest tea-drinking nation[43] although the per capita consumption of tea remains a modest
750 grams per person every year. Turkey, with 2.5 kg of tea consumed per person per year, is the world's greatest per
capita consumer.[44]

Production
In 2003, world tea production was 3.21 million tonnes annually.[45] In 2008, world tea production reached over 4.73
million tonnes.[45] The largest producers of tea are the People's Republic of China, India, Kenya, Sri Lanka, and
Turkey.

Percentage of total tea production in 2008    Less
than 0.5% or non-significant quantities   From 0.5
to 1%.   From 1 to 5%.   From 5 to 10%.   From

10 to 20%.   More than 20%

Percentage of total global tea production by
country in 2007

The following table shows the amount of tea production (in tonnes) by
leading countries in recent years. Data is generated by the Food and
Agriculture Organization (FAO) of the United Nations as of January
2010.[45]

http://en.wikipedia.org/w/index.php?title=Taiwan
http://en.wikipedia.org/w/index.php?title=File%3ATea_factory%2C_Pinglin.jpg
http://en.wikipedia.org/w/index.php?title=Turkey
http://en.wikipedia.org/w/index.php?title=People%27s_Republic_of_China
http://en.wikipedia.org/w/index.php?title=India
http://en.wikipedia.org/w/index.php?title=Kenya
http://en.wikipedia.org/w/index.php?title=Sri_Lanka
http://en.wikipedia.org/w/index.php?title=Turkey
http://en.wikipedia.org/w/index.php?title=File%3AWorldTeaProductionFAO2008.svg
http://en.wikipedia.org/w/index.php?title=File%3ATea_Production_2007.png


Tea 1169

Country 2006 2007 2008

  China 1047345 1183002 1275384

  India 928000 949220 805180

  Kenya 310580 369600 345800

  Sri Lanka 310800 305220 318470

  Turkey 201866 206160 198046

  Vietnam 151000 164000 174900

  Indonesia 146858 150224 150851

  Japan 91800 94100 94100

  Argentina 72129 76000 76000

  Iran 59180 60000 60000

  Bangladesh 58000 58500 59000

style="text-align:left;" align="right"|45009 46000 46000

  Uganda 34334 44923 42808

Other countries 189551 193782 205211

Total 3646452 3887308 3833750

Certification

Workers who pick and pack tea on plantations in developing countries can face harsh working conditions and can
earn below the living wage.[46]

There are a number of bodies that independently certify the production of tea. Tea from certified estates can be sold
with a certification label on the pack. The most important certification schemes are Rainforest Alliance, Fairtrade,
UTZ Certified, and Organic. All these schemes certify other crops (like coffee, cocoa and fruit) as well. Rainforest
Alliance certified tea is sold by Unilever brands Lipton and PG Tips in Western Europe, Australia and the US.
Fairtrade certified tea is sold by a large number of suppliers around the world. UTZ Certified announce a partnership
in 2008 with Sara Lee brand Pickwick tea.
Production of organic tea is rising; 3500 tonnes of organic tea were grown in 2003. The majority of this tea (about
75%) is sold in France, Germany, Japan, the United Kingdom and the United States.
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Trade
According to the FAO, in 2007 the largest importer of tea, by weight, was the Russian Federation, followed by the
United Kingdom, Pakistan, and the United States.[47] Kenya, China, India and Sri Lanka were the largest exporters
of tea in 2007 (with exports of: 374229, 292199, 193459 and 190203 tonnes respectively).[47][48] The largest
exporter of black tea in the world is Kenya, while the largest producer (and consumer) of black tea in the world is
India.[48][49]

Packaging

Tea bags

Tea bags

In 1907, American tea merchant Thomas Sullivan began distributing
samples of his tea in small bags of Chinese silk with a drawstring.
Consumers noticed that they could simply leave the tea in the bag and
re-use it with fresh tea. However, the potential of this
distribution/packaging method would not be fully realized until later
on. During World War II, tea was rationed. In 1953 (after rationing in
the UK ended), Tetley launched the tea bag to the UK and it was an
immediate success.

Tea leaves are packed into a small envelope (usually composed of
paper) known as a tea bag. The use of tea bags is easy and convenient,
making tea bags popular for many people today. However, the use of tea bags has negative aspects as well. The tea
used in tea bags is commonly fannings or "dust", the waste product produced from the sorting of higher quality loose
leaf tea. However, this is not true for all brands of tea; many high quality specialty teas are available in bag form. It
is commonly held among tea aficionados that this method provides an inferior taste and experience. The paper used
for the bag can also be tasted by many, which can detract from the tea's flavor. Because fannings and dust are a
lower quality of the tea to begin with, the tea found in tea bags is less finicky when it comes to brewing time and
temperature.

Additional reasons why bag tea is considered less well-flavored include:
• Dried tea loses its flavor quickly on exposure to air. Most bag teas (although not all) contain leaves broken into

small pieces; the great surface area to volume ratio of the leaves in tea bags exposes them to more air, and
therefore causes them to go stale faster. Loose tea leaves are likely to be in larger pieces, or to be entirely intact.

•• Breaking up the leaves for bags extracts flavored oils.
•• The small size of the bag does not allow leaves to diffuse and steep properly.
• Some tea bags are made using a wet paper strength-reinforcing coating using epichlorohydrin, a known

carcinogen.[50][51]

The "pyramid tea bag" (or sachet) introduced by Lipton[52] and PG Tips/Scottish Blend in 1996,[53] attempts to
address one of the connoisseurs' arguments against paper tea bags by way of its three-dimensional tetrahedron shape,
which allows more room for tea leaves to expand while steeping . However, some types of pyramid tea bags have
been criticized as being environmentally unfriendly, since their synthetic material does not break down in landfills as
loose tea leaves and paper tea bags do.[54]
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Loose tea

Loose-leaf tea

The tea leaves are packaged loosely in a canister or other container.
Rolled gunpowder tea leaves, which resist crumbling, are commonly
vacuum packed for freshness in aluminized packaging for storage and
retail. The portions must be individually measured by the consumer for
use in a cup, mug, or teapot. This allows greater flexibility, letting the
consumer brew weaker or stronger tea as desired, but convenience is
sacrificed. Strainers, "tea presses," filtered teapots, and infusion bags
are available commercially to avoid having to drink the floating loose
leaves and to prevent over-brewing. A more traditional, yet perhaps
more efficient way around this problem is to use a three-piece lidded
teacup, called a gaiwan. The lid of the gaiwan can be tilted to decant the leaves while pouring the tea into a different
cup for consumption.

Compressed tea
Some teas (particularly Pu-erh tea) are still compressed for transport, storage, and aging convenience. The tea brick
remains in use in the Himalayan countries or Mongolian steppes. The tea is prepared and steeped by first loosening
leaves off the compressed cake using a small knife. Compressed teas can usually be stored for longer periods of time
without spoilage when compared with loose leaf tea.

Instant tea
In recent times, "instant teas" are becoming popular, similar to freeze dried instant coffee. Similar products also exist
for instant iced tea, due to the convenience of not requiring boiling water. Instant tea was developed in the 1930s, but
not commercialized until later. Nestea introduced the first instant tea in 1946, while Redi-Tea introduced the first
instant iced tea in 1953.
These products often come with added flavors, such as vanilla, honey or fruit, and may also contain powdered milk.
Tea connoisseurs tend to criticize these products for sacrificing the delicacies of tea flavour in exchange for
convenience.

Canned tea
Canned tea is a form of tea that has already been prepared, and is sold ready to drink. Canned tea was first launched
in 1981 in Japan. As such, it is a fairly recent innovation, and it has mostly benefits in marketing.

Storage
Tea has a shelf life that varies with storage conditions and type of tea. Black tea has a longer shelf life than green tea.
An exception, Pu-erh tea improves with age. Tea stays freshest when stored in a dry, cool, dark place in an air-tight
container. Black tea stored in a bag inside a sealed opaque canister may keep for two years. Green tea loses its
freshness more quickly, usually in less than a year. Gunpowder tea, its leaves being tightly rolled, keeps longer than
the more open-leafed Chun Mee tea. Storage life for all teas can be extended by using desiccant packets or oxygen
absorbing packets, and by vacuum sealing.
When storing green tea, discreet use of refrigeration or freezing is recommended. In particular, drinkers need to take
precautions against temperature variation.[55]

Improperly stored tea may lose flavor, acquire disagreeable flavors or odors from other foods, or become moldy.
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Gallery

Da Hong Pao tea an Oolong tea Fuding Bai Hao Yinzhen tea,
a white tea

Green Pu-erh tuo cha, a
type of compressed raw

pu-erh

Huoshan Huangya tea, a Yellow
tea

Loose dried tea leaves Taiwanese High Mountain
Oolong
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product=0902)

http://www.bbc.co.uk/programmes/p004y24y
http://en.wikipedia.org/w/index.php?title=In_Our_Time_%28BBC_Radio_4%29
http://en.wikipedia.org/w/index.php?title=BBC
http://www.bbc.co.uk/iplayer/console/p004y24y/In_Our_Time_Tea
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Theobroma cacao

Theobroma cacao

Assorted cacao fruits on the tree

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Malvales
Family: Malvaceae
Genus: Theobroma

Species: T. cacao

Binomial name

Theobroma cacao
L.

Theobroma cacao also cacao tree and cocoa tree, is a small (4–8 m or 15–26 ft tall) evergreen tree in the family
Sterculiaceae (alternatively Malvaceae), native to the deep tropical region of the Americas. Its seeds are used to
make cocoa powder and chocolate.

Description
Cacao leaves are alternate, entire, unlobed, 10–40 cm (4–16 in) long and 5–20 cm (2–8 in) broad.

Cacao flowers.

The flowers are produced in clusters directly on the trunk and older
branches; they are small, 1–2 cm (1/2–1 in) diameter, with pink calyx.
While many of the world's flowers are pollinated by bees
(Hymenoptera) or butterflies/moths (Lepidoptera), cacao flowers are
pollinated by tiny flies, Forcipomyia midges in the order Diptera.[1]

The fruit, called a cacao pod, is ovoid, 15–30 cm (6–12 in) long and
8–10 cm (3–4 in) wide, ripening yellow to orange, and weighs about
500 g (1 lb) when ripe. The pod contains 20 to 60 seeds, usually called
"beans", embedded in a white pulp. The seeds are the main ingredient
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of chocolate, while the pulp is used in some countries to prepare a refreshing juice. Each seed contains a significant
amount of fat (40–50%) as cocoa butter. Their most noted active constituent is theobromine, a compound similar to
caffeine.

Taxonomy and nomenclature
Cacao (Theobroma cacao) belongs to the genus Theobroma. It is now classified under the family Malvaceae, the
mallow family, that of, e.g jute, marshmallow, kola nut, baobabs, okra, kenaf and cotton. Cacao belongs to the
subfamily Sterculioidea, along with the kola tree. Both were in the ancient system into the family Sterculiaceae.
In 2008, researchers proposed a new classification based upon morpho-geographic and genomic criteria : ten groups
have been named according to their geographic origin or the traditional cultivar name. These ten groups are :
Amelonado, Criollo, Nacional, Contamana, Curaray, Cacao guiana, Iquitos, Marañon, Nanay, Purús[2].
The cupuaçu, Theobroma grandiflorum, is a closely related species, rather widely grown in Brazil, from which is
produced a chocolate called cupulate in Brazil, or more generally Cupuaçu Chocolate[3] and is considered of high
potential by the food industry as well as by the cosmetics industry[4].
The scientific name Theobroma from Greek θεοβρῶμα means "food of the gods". The word cacao itself derives
from the name of cacao in one of the indigenous Mesoamerican languages (note Tzeltal, K’iche’ and Classic Maya
kakaw, Sayula Popoluca kagaw, Nahuatl cacahuatl), learned at the time of the conquest when it was first
encountered by the Spanish.

Distribution and habitat
There are two prominent competing hypotheses about the origins of the domestication of the originally wild
Theobroma cacao tree. One is that wild examples were originally distributed from southeastern Mexico to the
Amazon basin, with domestication taking place both in the Lacandon area of Mexico and in lowland South America.
But recent studies of Theobroma cacao genetics seem to show that the plant originated in the Amazon and was
distributed by humans throughout Central America and Mesoamerica.
The tree is today found only growing wild in the low foothills of the Andes at elevations of around 200–400 m
(650–1300 ft) in the Amazon and Orinoco river basins. It requires a humid climate with regular rainfall and good
soil. It is an understory tree, growing best with some overhead shade.

History of cultivation

Toasted cacao beans grown at the La Chonita
Hacienda in Tabasco, Mexico.

Cultivation, use, and cultural elaboration of cacao were early and
extensive in Mesoamerica. Ceramic vessels with residues from the
preparation of cacao beverages have been found at archaeological sites
dating back to the Early Formative (1900-900 BC) period. For
example, one such vessel found at an Olmec archaeological site on the
Gulf Coast of Veracruz, Mexico dates cacao's preparation by
pre-Olmec peoples as early as 1750 BC.[5] On the Pacific coast of
Chiapas, Mexico, a Mokaya archaeological site provides evidence of
cacao beverages dating even earlier, to 1900 BC.[5] The initial
domestication was probably related to the making of a fermented, thus
alcoholic beverage,[6].

In a study of Theobroma cacao tree genetics[7], Motamayor et al. suggest a domestication and spread from lowland 
Amazonia, contesting an earlier hypothesis that the tree was domesticated independently in both the Lacandon area 
of Mexico, and in Amazonia. The cacao tree belongs to the Theobroma genus, in the Sterculiaceae family, that
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contains 22 species. Today, the most common of the cultivated species is Theobroma cacao, with two subspecies
and three forms. Wild cacaos fall into two groups. The South American subspecies spaerocarpum has a fairly smooth
melon-like fruit. In contrast, the Mesoamerican cacao subspecies has ridged, elongated fruits. At some unknown
early date, the subspecies 'T. cacao' reached the southern lowlands of Mesoamerica and came into wide usage.

Kakaw ('cacao') written in the Maya
script. The word was also written in

several other ways in old Maya texts.

The Maya believed that the kakaw (cacao) was discovered by the gods in a
mountain that also contained other delectable foods to be used by the Maya.
According to Maya mythology, the Plumed Serpent gave cacao to the Maya
after humans were created from maize by divine grandmother goddess
Xmucane (Bogin 1997, Coe 1996, Montejo 1999, Tedlock 1985). The Maya
celebrated an annual festival in April to honor their cacao god, Ek Chuah, an
event that included the sacrifice of a dog with cacao colored markings;
additional animal sacrifices; offerings of cacao, feathers and incense; and an
exchange of gifts. In a similar creation story, the Mexica (Aztec) god
Quetzalcoatl discovered cacao (cacahuatl: "'bitter water"'), in a mountain
filled with other plant foods (Coe 1996, Townsend 1992). Cacao was offered

regularly to a pantheon of Mexica deities and the Madrid Codex depicts priests lancing their ear lobes
(auto-sacrifice) and covering the cacao with blood as a suitable sacrifice to the gods. The cacao beverage as ritual
were used only by men, as it was believed to be toxic for women and children.

There are several mixtures of cacao described in ancient texts, for ceremonial or medicinal uses as well as culinary
purposes. Some mixtures included maize, chili, vanilla (Vanilla planifolia), and honey. Archaeological evidence for
use of cacao, while relatively sparse, has come from the recovery of whole cacao beans at Uaxactun, Guatemala
(Kidder 1947) and from the preservation of wood fragments of the cacao tree at Belize sites including Cuello and
Pulltrouser Swamp (Hammond and Miksicek 1981; Turner and Miksicek 1984). In addition, analysis of residues
from ceramic vessels has found traces of theobromine and caffeine in early formative vessels from Puerto
Escondido, Honduras (1100-900 BC) and in middle formative vessels from Colha, Belize (600-400 BC) using
similar techniques to those used to extract chocolate residues from four classic period (ca. 400 AD) vessels from a
tomb at the archaeological site of Rio Azul. As cacao is the only known commodity from Mesoamerica containing
both of these alkaloid compounds, it seems likely that these vessels were used as containers for cacao drinks. In
addition, cacao is named in a hieroglyphic text on one of the Rio Azul vessels. Cacao was also believed to be ground
by the Aztecs and mixed with tobacco for smoking purposes.
The first Europeans to encounter cacao were Christopher Columbus and his crew in 1502, when they captured a
canoe at Guanaja that contained a quantity of mysterious-looking "almonds." The first real European knowledge
about chocolate came in the form of a beverage which was first introduced to the Spanish at their meeting with
Moctezuma in the Aztec capital of Tenochtitlan in 1519. Cortez and others noted the vast quantities of this beverage
that the Aztec emperor consumed, and how it was carefully whipped by his attendants beforehand. Examples of
cacao beans along with other agricultural products were brought back to Spain at that time, but it seems that the
beverage made from cacao was introduced to the Spanish court in 1544 by Kekchi Maya nobles brought from the
New World to Spain by Dominican friars to meet Prince Philip (Coe and Coe 1996). Within a century, the culinary
and medical uses of chocolate had spread to France, England and elsewhere in Western Europe. Demand for this
beverage led the French to establish cacao plantations in the Caribbean, while Spain subsequently developed their
cacao plantations in their Philippine colony (Bloom 1998, Coe 1996). The Nahuatl-derived Spanish word cacao
entered scientific nomenclature in 1753 after the Swedish naturalist Linnaeus published his taxonomic binomial
system and coined the genus and species Theobroma ("food of the gods") cacao.
Traditional pre-Hispanic beverages made with cacao are still consumed in Mesoamerica. These include the Oaxacan
beverage known as tejate.
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Currency system
Cacao beans constituted both a ritual beverage and a major currency system in pre-Columbian Mesoamerican
civilizations. At one point the Aztec empire received a yearly tribute of 980 loads (xiquipil in nahuatl) of cacao, in
addition to other goods. Each load represented exactly 8,000 beans.[8] The buying power of quality beans was such
that 80-100 beans could buy a new cloth mantle. The use of cacao beans as currency is also known to have spawned
counterfeiters during the Aztec empire.[9]

In some areas, such as Yucatán, cacao beans were still used in place of small coins as late as the 1840s.

Cultivation

Cacao seed in the fruit or Pocha

Young Cacao plantation

Cacao is cultivated on roughly 17000000 acres (unknown operator:
u'strong' sq mi; unknown operator: u'strong' km2) worldwide.[10]

According to the Food and Agriculture Organization (FAO), the top 20
cacao-producing countries in 2005 were as follows:[11]

Rank, Country Value
(Int'l $1,000*)

Production
(Metric Tons)

1   Côte d'Ivoire 1,024,339 1,330,000

2   Ghana 566,852 736,000

3   Indonesia 469,810 610,000

4   Nigeria 281,886 366,000

5   Brazil 164,644 213,774

6   Cameroon 138,632 180,000

7   Ecuador 105,652 137,178

8   Colombia 42,589 55,298

9   Mexico 37,281 48,405

10   Papua New Guinea 32,733 42,500

11   Malaysia 25,742 33,423

12   Dominican Republic 24,646 32,000
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13   Peru 21,950 28,500

14   Venezuela 13,093 17,000

15   Sierra Leone 8,472 11,000

16   Togo 6,547 8,500

17   India 6,161 8,000

18   Philippines 4,352 5,650

19  Congo, Rep. 4,336 5,630

20   Solomon Islands 3,851 5,000

*Based on 1999–2001 international prices
Cacao production has increased from 1.5 million tons in 1983-1984 to 3.5 million tons in 2003-2004, an increase that
has almost entirely been due to the expansion of the production area rather than to yield increases. Cacao is grown
both by large agro-industrial plantations and also by small producers.
A tree begins to bear when it is four or five years old. A mature tree may have 6,000 flowers in a year, yet only about
20 pods. About 300-600 seeds (10 pods) are required to produce 1 kg (2.2 lb) of cocoa paste.
There are three main cultivar groups of cacao beans used to make cocoa and chocolate.[12] The most prized, rare, and
expensive is the Criollo Group, the cocoa bean used by the Maya. Only 10% of chocolate is made from Criollo,
which is less bitter and more aromatic than any other bean. The cacao bean in 80% of chocolate is made using beans
of the Forastero Group. Forastero trees are significantly hardier than Criollo trees, resulting in cheaper cacao beans.
Trinitario, a hybrid of Criollo and Forastero, is used in about 10% of chocolate.
Major cocoa bean processors include: Hershey's, Nestlé and Mars, all of which purchase cocoa beans via various
sources.
In June 2009, Mars Botanicals, a division of Mars, launched Cirku, a cocoa extract product that provides cocoa
flavanols made with a patented process that contains a high level of phytonutrients.[13]

Pests
Various plant pests and diseases can cause serious problems for cacao production; see: Illustrated guide to pests and
their management [14].
• Insects

• Cocoa mirids or capsids (Worldwide, but especially in West Africa)
• Conopomorpha cramerella ("Cocoa pod borer" - in S.E. Asia)

•• Fungi
• Moniliophthora roreri ("Frosty Pod Rot")
• Moniliophthora perniciosa ("Witches' Broom")
• Ceratocystis cacaofunesta ("Mal de machete") or ("Ceratocystis wilt")
•• Verticillium dahliae
• Oncobasidium theobromae ("Vascular streak dieback")

• Oomycetes
• Phytophthora spp. ("Black Pod") especially Phytophthora megakarya in West Africa

• Viruses
•• CSSV

•• Mistletoe
• Rats and other vertebrate pests (squirrels, woodpeckers, etc.)
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Cacao genome
The genome of T.cacao is diploid, its size is 430 Mbp and it comprises 10 chromosome pairs (2n=2x=20). In
September 2010, a team of scientists announced a draft sequence of the cacao genome (Matina1-6 genotype)[15]. It is
nevertheless a second, unrelated project, The International Cocoa Genome Sequencing Consortium-ICGS,
coordinated by CIRAD[16], that first publishes[17], in December 2010 (online, paper publication in January 2011),
the sequence of the cacao genome, that of the fine-flavoured criollo cacao (of a landrace from Belize, B97-61/B2). In
their publication, they report a detailed analysis of the genomic and genetic data.
The sequence of the cacao genome permitted to identify 28,798 protein-coding genes, to be compared to the roughly
23,000 protein-coding genes of the human genome. About 20% of the cacao genome consists of transposable
elements, a low proportion compared to other plant species. Many genes were identified as coding for flavonoids,
aromatic terpenes, theobromine and many other metabolites involved in cocoa flavor and quality traits, among which
a relatively high proportion code for polyphenols, which constitute up to c. 8% of cacao pods dry weight. The cacao
genome appears close to the hypothetic hexaploid ancestor of all dicotyledonous plants[18] and it is proposed an
evolution mechanism by which the 21 chromosomes of the dicots hypothetic hexaploid ancestor underwent major
fusions leading to cacao's 10 chromosome pairs.
The genome sequence will help accelerate research on cacao molecular biology and breeding for elite varieties of
cacao through marker assisted selection, in particular for genetic resistance to fungal, oomycete and viral diseases
responsible for huge yield losses each year.
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Thyme

A bundle of thyme

Thyme (Thymus mongolicus,   /ˈtaɪm/; spelling
pronunciation /ˈθaɪm/) is a culinary and medicinal herb
of the genus Thymus.

History

Ancient Egyptians used thyme for embalming. The
ancient Greeks used it in their baths and burnt it as
incense in their temples, believing it was a source of
courage. The spread of thyme throughout Europe was
thought to be due to the Romans, as they used it to
purify their rooms and to "give an aromatic flavour to cheese and liqueurs".[1] In the European Middle Ages, the herb
was placed beneath pillows to aid sleep and ward off nightmares.[2] In this period, women would also often give
knights and warriors gifts that included thyme leaves, as it was believed to bring courage to the bearer. Thyme was
also used as incense and placed on coffins during funerals, as it was supposed to assure passage into the next life.[3]

Cultivation
Thyme is widely cultivated for its strong flavour, which is due to its content of thymol.[2]

Thyme is best cultivated in a hot, sunny location with well-drained soil. It is generally planted in the spring, and
thereafter grows as a perennial. It can be propagated by seed, cuttings, or by dividing rooted sections of the plant. It
tolerates drought well.[4] The plants can take deep freezes and are found growing wild on mountain highlands.

Culinary use
Thyme is widely used in cooking. The herb is a basic ingredient in Levantine (Lebanese, Syrian, Palestinian,
Jordanian, Israeli), Libyan, Armenian, Indian, Italian, French, Albanian, Persian, Portuguese, Assyrian, Spanish,
Greek, Nigerian, Caribbean, and Turkish cuisines, and in those derived from them.
Thyme is often used to flavour meats, soups and stews. It has a particular affinity to and is often used as a primary
flavour with lamb, tomatoes and eggs. Thyme, while flavourful, does not overpower and blends well with other
herbs and spices. In some Levantine countries, and Assyrian, the condiment za'atar (Arabic for thyme) contains
thyme as a vital ingredient. It is a common component of the bouquet garni, and of herbes de Provence.
Thyme is sold both fresh and dried. The fresh form is more flavourful, but also less convenient; storage life is rarely
more than a week. While summer-seasonal, fresh greenhouse thyme is often available year round.
Fresh thyme is commonly sold in bunches of sprigs. A sprig is a single stem snipped from the plant. It is composed
of a woody stem with paired leaf or flower clusters ("leaves") spaced ½ to 1" apart. A recipe may measure thyme by
the bunch (or fraction thereof), or by the sprig, or by the tablespoon or teaspoon. If the recipe does not specify fresh
or dried, assume that it means fresh. Dried thyme is widely used in Armenia (called Urc) in teas.
Depending on how it is used in a dish, the whole sprig may be used (e.g. in a bouquet garni), or the leaves removed
and the stems discarded. Usually when a recipe specifies 'bunch' or 'sprig', it means the whole form; when it specifies
spoons it means the leaves. It is perfectly acceptable to substitute dried for whole thyme.
Leaves may be removed from stems either by scraping with the back of a knife, or by pulling through the fingers or
tines of a fork. Leaves are often chopped.
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Thyme retains its flavour on drying better than many other herbs. As usual with dried herbs, less of it is required
when substituted in a recipe. As a rule of thumb, use one-third as much dried as fresh thyme - a little less if it is
ground. Substitution is often more complicated than that because recipes can specify sprigs, and sprigs can vary in
yield of leaves. Assuming a four-inch sprig (they are often somewhat longer), estimate that six sprigs will yield one
tablespoon of leaves. The dried equivalent is 1:3, so substitute one teaspoon of dried or three-fourths of a teaspoon of
ground thyme for six small sprigs.[5]

As with bay, thyme is slow to release its flavours, so it is usually added early in the cooking process.

Medicinal use
Oil of thyme, the essential oil of common thyme (Thymus vulgaris), contains 20-54% thymol.[6] Thymol, an
antiseptic, is the main active ingredient in various mouthwashes such as Listerine.[7] Before the advent of modern
antibiotics, oil of thyme was used to medicate bandages.[1] Thymol has also been shown to be effective against
various fungi that commonly infect toenails.[8] Thymol can also be found as the active ingredient in some all-natural,
alcohol-free hand sanitizers.
A tea made by infusing the herb in water can be used for coughs and bronchitis.[6] Medicinally, thyme is used for
respiratory infections in the form of a tincture, tisane, salve, syrup, or by steam inhalation. Because it is antiseptic,
thyme boiled in water and cooled is very effective against inflammation of the throat when gargled three times a day,
with the inflammation normally disappearing in two to five days. The thymol and other volatile components in the
leaf glands are excreted via the lungs, being highly lipid-soluble, where they reduce the viscosity of the mucus and
exert their antimicrobial action. Other infections and wounds can be dripped with thyme that has been boiled in
water and cooled.
In traditional Jamaican childbirth practice, thyme tea is given to the mother after delivery of the baby. Its
oxytocin-like effect causes uterine contractions and more rapid delivery of the placenta, but this was said by Sheila
Kitzinger to cause an increased prevalence of retained placenta.

Important species and cultivars

Variegated lemon thyme

• Thymus × citriodorus (synonym T.
fragrantissimus,[9] T. serpyllum citratus and T.
serpyllum citriodorum)[10] (citrus thyme). Cultivars
are selected for aromas of different citrus fruits:

• Lemon thyme (Thymus × citriodorus)[11] —
lemon

• Orange thyme (Thymus × citriodorus
'Orange')[12] — orange, unusually low growing

• Silver thyme (Thymus × citriodorus 'Argenteus'
or variegata)[13][14] — lemon, variegated with
white or yellow

• Thymus herba-barona (caraway thyme) is used both
as a culinary herb and a ground cover, and has a
very strong caraway scent due to the chemical carvone.

• Thymus pseudolanuginosus (woolly thyme) is not a culinary herb, but is grown as a ground cover.
• Thymus serpyllum (wild thyme, creeping thyme) is an important nectar source plant for honeybees. All thyme 

species are nectar sources, but wild thyme covers large areas of droughty, rocky soils in southern Europe (Greece 
is especially famous for wild thyme honey) and North Africa, as well as in similar landscapes in the Berkshire and 
Catskill Mountains of the northeastern US. The lowest-growing of the widely used thyme, it is good for
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walkways.
• Thymus vulgaris (common thyme, English thyme, summer thyme, winter thyme, French thyme,[15] or garden

thyme)[16] is a commonly used culinary herb. It also has medicinal uses. Common thyme is a Mediterranean
perennial which is best suited to well-drained soils and full sun.
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[5] Fresh or Dried? Cooking with herbs and spices (http:/ / www. apinchof. com/ freshordriedqanda. htm)
[6][6] Thymus Vulgaris. PDR for Herbal Medicine. Montvale, NJ: Medical Economics Company. p. 1184.
[7][7] Pierce, Andrea. 1999. American Pharmaceutical Association Practical Guide to Natural Medicines. New York: Stonesong Press. P. 338-340.
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Trachyspermum ammi

Trachyspermum ammi

Flowers of Trachyspermum ammi

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Apiales
Family: Apiaceae
Genus: Trachyspermum

Species: T. ammi

Binomial name

Trachyspermum ammi
Sprague

Synonyms[1][2]

• Ammi copticum L.
• Carum copticum (L.) Link
• Trachyspermum copticum Link

Trachyspermum ammi, commonly known as ajowan,[1] bishop's weed,[1] ajwain, ajowan caraway, carom seeds,
or thymol seeds, is a plant of India and the Near East whose seeds are used as a spice.[3]
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Characteristics
The plant has a similarity to parsley. Because of their seed-like appearance, the fruit pods are sometimes called
seeds; they are egg-shaped and grayish in colour.
Ajwain is often confused with lovage seed; even some dictionaries mistakenly state ajwain comes from the lovage
plant.

Flavour and aroma
Raw ajwain smells almost exactly like thyme because it also contains thymol, but is more aromatic and less subtle in
taste, as well as slightly bitter and pungent. Even a small amount of raw ajwain will completely dominate the flavor
of a dish.
In Indian cuisine, ajwain is almost never used raw, but either dry-roasted or fried in ghee or oil. This develops a
much more subtle and complex aroma, somewhat similar to caraway but "brighter". Among other things, it is used
for making a type of parantha, called ajwain ka parantha.

History
Ajwain originated in the Middle East, possibly in Egypt and the Indian subcontinent, but also in Iran and
Afghanistan. It is sometimes used as an ingredient in berbere, a spice mixture favored in Eritrea and Ethiopia.
In India, the major ajwain producing states are Rajasthan and Gujarat, where Rajasthan produces about 90% of
India's total production.

Ajwain seeds

Uses

Medicinal uses

It is also traditionally known as a digestive aid, a relief
for abdominal discomfort due to indigestion and an
antiseptic. In southern parts of India, dry ajwain seeds
are powdered and soaked in milk, which is then filtered
and fed to babies. Many assume it relieves colic in
babies, and for children it also improves digestion and
appetite. Ajwain can be used as digestive mixture in
large animals. In India, it is often added to heavy fried
dishes to aid digestion.

A study conducted using the essential oil suggests that it has some use in the treatment of intestinal dysbiosis.[4] Its
benefit comes from being able to inhibit the growth of undesired pathogens while not adversely affecting the
beneficial flora. [4]
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Trifolium pratense

Trifolium pratense

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Fabales
Family: Fabaceae
Subfamily: Faboideae
Genus: Trifolium

Species: T. pratense

Binomial name

Trifolium pratense
L.

Trifolium pratense (red clover) is a species of clover, native to Europe, Western Asia and northwest Africa, but
planted and naturalised in many other regions.
It is an herbaceous, short-lived perennial plant, variable in size, growing to 20–80 cm tall. The leaves are alternate,
trifoliate (with three leaflets), each leaflet 15–30 mm long and 8–15 mm broad, green with a characteristic pale
crescent in the outer half of the leaf; the petiole is 1–4 cm long, with two basal stipules. The flowers are dark pink
with a paler base, 12–15 mm long, produced in a dense inflorescence.
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Name and varieties
The plant was named Trifolium pratense by Carolus Linnaeus in 1753. Pratense is Latin for "found in meadows".
There are seven varieties:
• Trifolium pratense pratense - widespread
• Trifolium pratense americanum - southeastern Europe (despite the name)
• Trifolium pratense frigidum - mountains of central and southern Europe (Pyrenees, Alps, Balkans)
• Trifolium pratense maritimum - southern Baltic Sea coast
• Trifolium pratense parviflorum - Europe
• Trifolium pratense sativum - Mediterranean region, robust-growing, with hairless or nearly hairless foliage
• Trifolium pratense villosum - Alps, densely hairy foliage

form

Diseases

Red clover is subject to bacterial as well as fungal diseases. Other
problems include parasitic nematodes (roundworms) and viruses.

Uses

It is widely grown as a fodder crop, valued for its nitrogen fixation,
which increases soil fertility. For these reasons it is used as a green
manure crop. Several cultivar groups have been selected for
agricultural use, mostly derived from var. sativum. It has become
naturalised in many temperate areas, including the Americas and Australasia as an escape from cultivation.

Red clover contains isoflavones (estrogen-like compounds) which can mimic the effect of endogenous estrogen. The
use of red clover to relieve menopausal symptoms has been shown to be sometimes ineffective, but safe.[1] The
isoflavones (like irilone and pratensein) from red clover have been used to treat the symptoms of menopause.[2] A
large, well-controlled study of high-isoflavone red clover extract supplements showed a modest reduction of hot
flashes with Promensil, but not Rimostil, compared to placebo.[3]

Traditionally, red clover has been administered to help restore irregular menses and to balance the acid-alkaline level
of the vagina to promote conception.[4]

Red clover has been reported to be used for a variety of medicinal purposes, such as the treatment of bronchitis,
burns, cancers, ulcers, sedation, asthma, and syphilis.[5]

It is an ingredient in eight-herb essiac tea.

Warnings and contraindications
Due to its activity on estrogen receptors, it is contraindicated in people with a history of breast cancer, endometriosis,
ovarian cancer, uterine cancer, uterine fibroids, or other estrogen-sensitive conditions,[6] but others have suggested
the high isoflavone content counteracts this, and even provides benefits in these conditions.[7]

Due to its coumarin derivatives, it should be used in caution in individuals with coagulation disorders or currently
undergoing anticoagulation therapy.[8]

It is metabolized by CYP3A4 and therefore caution should be used when taking it with other drugs using this
metabolic pathway.[9]
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Symbolism
It is the national flower of Denmark[10] and the state flower of Vermont.
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Turmeric

Turmeric

Curcuma longa

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Monocots
(unranked): Commelinids
Order: Zingiberales
Family: Zingiberaceae
Genus: Curcuma

Species: C. longa

Binomial name

Curcuma longa
Linnaeus[1]

Turmeric (Curcuma longa) is a rhizomatous herbaceous perennial plant of the ginger family, Zingiberaceae.[2] It is
native to tropical South Asia and needs temperatures between 20 °C and 30 °C and a considerable amount of annual
rainfall to thrive.[3] Plants are gathered annually for their rhizomes, and propagated from some of those rhizomes in
the following season.
When not used fresh, the rhizomes are boiled for several hours and then dried in hot ovens, after which they are
ground into a deep orange-yellow powder commonly used as a spice in curries and other South Asian and Middle
Eastern cuisine, for dyeing, and to impart color to mustard condiments. Its active ingredient is curcumin and it has a
distinctly earthy, slightly bitter, slightly hot peppery flavor and a mustardy smell.
In medieval Europe, turmeric became known as Indian saffron, since it was widely used as an alternative to the far
more expensive saffron spice.[4]

Nizamabad, a city in the south Indian state of Andhra pradesh, is the world's largest producer and most important 
trading center of turmeric in Asia. For these reasons, Nizamabad in history is also known as "Turmeric City". Sangli, 
a town in the southern part of the Indian western state of Maharashtra, is the second largest and most important 
trading center for turmeric in Asia. Kasur district of Pakistan is the largest producer of turmeric in Pakistan.[5] Mayo
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cultivators introduced different varieties of turmeric in Kasur. Turmeric is commonly called Pasupu in Telugu, Kaha
(කහ) in Sinhala, Manjal (மஞ்சள் ) in Tamil[6], Arisina (ಅರಿಸಿಣ) in Kannada, Haridra (हरिद्र) in Sanskrit and

Haldar or Haldi (हल्दी) in Hindi.[7] Attempts to patent turmeric have been defeated.[8]

Usage

Culinary uses

Turmeric powder is used
extensively in South Asian

cuisine.

Turmeric grows wild in the forests of South and Southeast Asia. It is one of the key
ingredient for many Indian, Persian and Thai dishes such as in curry and many more.
Ancient Indian medicine, Ayurveda has recommended its use in food for its medicinal
value, much of which is now being researched in the modern day. Its use as a coloring
agent is not of primary value in South Asian cuisine.

In Indonesia, the turmeric leaves are used for Minangese or Padangese curry base of
Sumatra, such as rendang, sate padang and many other varieties.

Although most usage of turmeric is in the form of root powder, in some regions
(especially in Maharashtra, Goa and Konkan), leaves of turmeric are used to wrap and
cook food. This usually takes place in areas where turmeric is grown locally, since the

leaves used are freshly picked. This imparts a distinct flavor.

In recipes outside South Asia, turmeric is sometimes used as an agent to impart a rich, custard-like yellow color. It is
used in canned beverages and baked products, dairy products, ice cream, yogurt, yellow cakes, orange juice, biscuits,
popcorn color, sweets, cake icings, cereals, sauces, gelatins, etc. It is a significant ingredient in most commercial
curry powders. Turmeric is mostly used in savory dishes, as well as some sweet dishes, such as the cake sfouf.
Although usually used in its dried, powdered form, turmeric is also used fresh, much like ginger. It has numerous
uses in Far Eastern recipes, such as fresh turmeric pickle, which contains large chunks of soft turmeric.
Turmeric (coded as E100 when used as a food additive), indicating how it is used as a food coloring (it normally
gives food slightly yellow color)[9] is used to protect food products from sunlight. The oleoresin is used for
oil-containing products. The curcumin/polysorbate solution or curcumin powder dissolved in alcohol is used for
water-containing products. Over-coloring, such as in pickles, relishes, and mustard, is sometimes used to compensate
for fading.
In combination with annatto (E160b), turmeric has been used to color cheeses, yogurt, dry mixes, salad dressings,
winter butter and margarine. Turmeric is also used to give a yellow color to some prepared mustards, canned chicken
broths and other foods (often as a much cheaper replacement for saffron).
Turmeric is widely used as a spice in South Asian and Middle Eastern cooking. Many Persian dishes use turmeric as
a starter ingredient for almost all Iranian fry ups (which typically consist of oil, onions and turmeric followed by any
other ingredients that are to be included). In Nepal, turmeric is widely grown and is extensively used in almost every
vegetable and meat dish in the country for its color, as well as for its medicinal value. In South Africa, turmeric is
traditionally used to give boiled white rice a golden color.
In Goa and Dakshina Kannada (Karnataka state, India), turmeric plant leaf is used to prepare special sweet dishes,
patoleo, by layering on the leaf — rice flour, and coconut-jaggery mixture, and then closing and steaming in a
special copper steamer (goa). In Tamil Nadu, an Indian State, it is called "Manjal", which is extensively used for its
aroma, color and as a disinfectant.
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Preliminary medical research
Turmeric is currently being investigated for possible benefits in Alzheimer's disease,[10] cancer,[11][12] arthritis, and
other clinical disorders.[13][14] As an example of preliminary laboratory research, turmeric ameliorated the severity
of pancreatitis-associated lung injury in mice.[15]

According to a 2005 article in the Wall Street Journal, research activity into curcumin and turmeric is increasing.[16]

The U.S. National Institutes of Health currently has registered 61 clinical trials completed or underway to study use
of dietary curcumin for a variety of clinical disorders (dated June 2011).[17]

Turmeric rhizome

Some research shows compounds in turmeric to have anti-fungal and
anti-bacterial properties, however, curcumin is not one of them.[18]

Cosmetics

Turmeric paste is traditionally used by Indian women to keep them free
of superfluous hair and as an antimicrobial. Turmeric paste, as part of
both home remedies and Ayurveda, is also said to improve the skin and
is touted as an anti-aging agent. Turmeric figures prominently in the
bridal beautification ceremonies of India, Nepal, Bangladesh, and
Pakistan. Staining oneself with turmeric is believed to improve the skin
tone and tan. Turmeric is currently used in the formulation of some sunscreens.

The government of Thailand is funding a project to extract and isolate tetrahydrocurcuminoids (THC) from turmeric.
THCs are colorless compounds that might have antioxidant and skin-lightening properties, and might be used to treat
skin inflammations, making these compounds useful in cosmetics formulations.

Dye
Turmeric makes a poor fabric dye, as it is not very light fast (it fades with exposure to sunlight). However, turmeric
is commonly used in Indian clothing, such as saris.

Gardening
Turmeric can also be used to deter ants. The exact reasons why turmeric repels ants is unknown, but anecdotal
evidence suggests it works.

Ceremonial uses
Turmeric is considered highly auspicious in India and has been used extensively in various Indian ceremonies for
millennia. Even today it is used in every part of India during wedding ceremonies and religious ceremonies.
It is used in Pujas to make a form of Hindu god Ganesha. Lord Ganesha, the remover of obstacles, is invoked at the
beginning of almost any ceremony and a form of Ganesha for this purpose is made by mixing turmeric with water
and forming it into a cone-like shape.
Gaye holud (literally "yellow on the body") is a ceremony observed mostly in the region of Bengal (comprising
Bangladesh and Indian West Bengal). The gaye holud takes place one or two days prior to the religious and legal
Bengali wedding ceremonies. The turmeric paste is applied by friends to the bodies of the couple. This is said to
soften the skin, but also colors them with the distinctive yellow hue that gives its name to this ceremony. It may be a
joint event for the bride and groom's families, or it may consist of separate events for the bride's family and the
groom's family.
During the south Indian festival Pongal, a whole turmeric plant with fresh rhizomes is offered as a thanksgiving 
offering to Surya, the Sun god. Also, the fresh plant sometimes is tied around the sacred Pongal pot in which an
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offering of pongal is prepared.
In southern India, as a part of the marriage ritual, dried turmeric tuber tied with string is used to replace the
Mangalsutra temporarily or permanently. The Hindu Marriage act recognizes this custom. Thali necklace is the
equivalent of marriage rings of west. In western and coastal India, during weddings of the Marathi and Konkani
people turmeric tubers are tied with strings by the couple to their wrists during a ceremony called
Kankanabandhana.[19]

Modern Neopagans list it with the quality of fire, and it is used for power and purification rites.
Friedrich Ratzel in The History of Mankind reported in 1896 that in Micronesia the preparation of turmeric powder
for embellishment of body, clothing and utensils had a highly ceremonial character.[20] He quotes an example of the
roots being ground by four to six women in special public buildings and then allowed to stand in water. The
following morning, three young coconuts and three old soma nuts are offered by a priestess with prayer, after which
the dye which has settled down in the water is collected, baked into cakes in coconut molds, wrapped in banana
leaves, and hung up in the huts till required for use.

Turmeric Flower Maharashtra India

Composition

Curcumin keto form

Curcumin enol form

Turmeric contains up to 5% essential oils and up to 5% curcumin, a
polyphenol. Curcumin is the active substance of turmeric and curcumin
is known as C.I. 75300, or Natural Yellow 3. The systematic chemical
name is
(1E,6E)-1,7-bis(4-hydroxy-3-methoxyphenyl)-1,6-heptadiene-3,5-dione.

It can exist at least in two tautomeric forms, keto and enol. The keto
form is preferred in solid phase and the enol form in solution.
Curcumin is a pH indicator. In acidic solutions (pH <7.4) it turns
yellow, whereas in basic (pH > 8.6) solutions it turns bright red.
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Udon

Tempura udon

A chef rolling up the dough to make Udon.

Udon (饂 飩, usually written as う ど ん)
is a type of thick wheat-flour noodle of
Japanese cuisine.
Udon is usually served hot as noodle soup in
its simplest form as kake udon, in a mildly
flavoured broth called kakejiru which is
made of dashi, soy sauce (shōyu), and mirin.
It is usually topped with thinly chopped
scallions. Other common toppings include
tempura, often prawn or kakiage (a type of
mixed tempura fritter), or abura age, a type
of deep-fried tofu pockets seasoned with
sugar, mirin, and soy sauce. A thin slice of
kamaboko, a halfmoon-shaped fish cake, is
often added. Shichimi can be added to taste.

The flavor of broth and topping vary from
region to region. Usually, dark brown broth,
made from dark soy sauce (koikuchi shōyu)
is used in eastern Japan, and light brown
broth, made from light soy sauce (usukuchi
shōyu) is used in western Japan. This is even
noticeable in packaged instant noodles,
which are often sold in two different
versions for east and west.

Origin

In China, similar thick wheat flour noodles
are called cū miàn (粗麵). This original
udon was 2 to 3 cm in diameter, a flat pancake-shaped "noodle" added to miso-based soup. The Japanese character
饂 飩 is different from the modern Chinese characters 餛 飩, which refers to wonton dumplings, not noodles. In
Chinese, udon is called 烏冬 wūdōng or 烏冬麵 wūdōngmiàn, sometimes 烏龍麵 wūlóngmiàn, although it is
unrelated to Oolong tea, 烏 龍 茶 wūlóngchá.

Kūkai, a Buddhist priest, traveled to China around the beginning of the 9th century to study. Sanuki Province
claimed to have been the first to adopt udon from Kūkai. Enni, a Rinzai monk, went to China in the 13th century;
Hakata claimed to have produced udon based on Enni's recipe. See Chinese noodles.
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Dishes

Kake udon

Yaki udon

Instant cup noodles of Udon (Maruchan, Akai
kitsune)

Like many Japanese noodles, udon noodles are served chilled in the
summer and hot in the winter. Toppings are chosen to reflect the
seasons. Most toppings are added without much cooking, although
some are deep-fried. Many of these dishes may also be prepared with
soba.

Hot

• Kake udon (in Kantō) or Su udon (in Kansai): Hot udon in broth
topped with thinly sliced green onions, and perhaps a slice of
kamaboko.

• Kitsune udon: "Fox udon". Topped with aburaage (sweetened
deep-fried tofu pockets).

• Tempura udon : Topped with tempura, especially prawn, or kakiage,
a type of mixed tempura fritter.

• Tanuki udon ("Raccoon-dog udon") (in Kantō) or Haikara udon (in
Kansai): Topped with tenkasu (deep-fried tempura batter).

• Tsukimi udon: "Moon-viewing udon". Topped with raw egg, which
poaches in the hot soup.

• Wakame udon: Topped with wakame, a dark green sea vegetable.
• Karē udon: "Curry udon". Udon in a soup made of Japanese curry.

May also include meat or vegetables.
• Chikara udon: "Power udon". Topped with toasted mochi rice

cakes. A hearty dish.
• Stamina (sutamina) udon: "Stamina udon". Udon with various

hearty ingredients, usually including meat, a raw egg, and
vegetables.

• Nabeyaki udon: A sort of udon hot-pot, with seafood and vegetables
cooked in a nabe, or metal pot. The most common ingredients are
tempura shrimp with mushrooms and an egg cracked on top.

• Kamaage udon: Served in a communal hot-pot with hot water, and
accompanied by a hot dipping sauce of dashi and soy sauce.

• Udon-suki: Udon cooked in the manner of sukiyaki.
• Yaki udon: Stir-fried udon in soy-based sauce, prepared in a similar manner to yakisoba. This originated in

Kitakyushu of Fukuoka Prefecture. (Note that while yakiudon is made with udon, yakisoba is not made from
buckwheat soba, but with steamed Chinese-style ramen.)

• Misonikomi udon: Hard udon noodles simmered in red miso soup. The soup generally contains chicken, a floating
cracked raw egg that is stirred in by the eater, kamaboko, vegetables and tubers. The noodles are extremely firm
in order to stand up to the prolonged simmering in the soup; additionally, the noodles do not contain salt, so as to
avoid over-salting from the salt in the miso.

• Houtou udon: a local dish of Yamanashi Prefecture, a type of miso soup with udon and plenty of vegetables.
• Ninja udon: a local dish of Iga-Ueno in the Mie Prefecture. Udon in soup, with a selection of meats (usually beef,

tempura and aburaage) "hidden" in the noodles, like ninja.
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Cold

Tororo udon: cooked dried Tamba blackbean
(kuromame) udon noodles with grated yamaimo

• Zaru udon: Chilled udon noodles topped with shredded nori and
served on a zaru (笊 or ざ る), a sieve-like bamboo tray.
Accompanied by a chilled dipping sauce, usually a strong mixture
of dashi, mirin, and shoyu. Eaten with wasabi or grated ginger.

• Bukkake udon: Cold udon served with various toppings liberally
sprinkled on top. It may include:

• tororo: puree of, or grated yamaimo (a Japanese yam with a
slimy texture)

• oroshi: grated daikon radish
• natto: sticky fermented soybeans
• okra: fresh sliced okra

• kijoyu udon: served in a cold soup of raw (unpasteurized) soy sauce and sudachi (a type of citrus) juice,
sometimes with a bit of grated daikon

Regional varieties
There are wide variations in both thickness and shape for udon noodles.

• Biei-style Curry (カ レ ー): udon from Biei, Hokkaido.
• Inaniwa (稲 庭): a thin type from Akita Prefecture.
• Ise (伊 勢): udon from Mie Prefecture.
• Kansai (関 西): udon is a soft type of medium thickness from the Kansai region.
• Kishimen (棊 子 麺, or more commonly き し 麺): is a flat type from the Nagoya area.
• Sanuki (讃 岐): udon is a thick and rather stiff type from Kagawa Prefecture.
• Hōtō (rarely 餺 飥, commonly ほ う と う): a flat and wide type, usually cooked with vegetables, particularly

Japanese "kabocha" squash, from Yamanashi Prefecture.
• Dangojiru (団 子 汁): similar to the above Hohtoh, from Ōita Prefecture. Nominally a "dumpling soup", it

resembles very thick, flat udon.
• Okinawa soba (沖 縄 そ ば): also called suba, a regional Okinawan noodle made by adding some vegetal ash to

the flour, similar to how ramen is made. However, it is very similar to udon.
• Udon is also popular in South Korea, where it is called udong (우동) Korean pronunciation: [udoŋ].
• There is also a dish called udon in Palau, because of the former Japanese administration. The broth is soy

sauce–based like Japanese udon. However, as there were many immigrants from Okinawa, it uses less broth like
Okinawa soba. Most notably, the noodle is that of spaghetti, as it is easier to acquire there.

References
• Tsuji, Shizuo. (1980). Japanese cooking: A simple Art. Kodansha International/USA, New York.

External links
• PDMZ's Yoshida Udon Page: pictures & reviews of all 64 shops in the Fujiyoshida (Yamanashi-ken) Udon

Federation [1]
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[1] http:/ / www. pdmz. com/ udon. html
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Umeboshi

Umeboshi

Umezuke (not dried)

Umeboshi (u mɛ bo ši) (Japanese: 梅干; literally "dried ume") are
pickled ume fruits common in Japan. Ume (Prunus mume) is a species
of fruit-bearing tree in the genus Prunus, which is often called a plum
but is actually more closely related to the apricot. Umeboshi are a
popular kind of tsukemono (pickles) and are extremely sour and salty.
They are usually served as side dishes for rice or eaten on rice balls
(often without removing the pit) for breakfast and lunch. They are
occasionally served boiled or seasoned for dinner.

Pickled ume which are not dried are called umezuke (梅 漬 け).

Physical characteristics

Umeboshi are usually round, and vary from unwrinkled to very
wrinkled. Usually they taste salty, and are extremely sour due to high
citric acid content, but sweeter versions exist as well. Umeboshi were
notorious for their ability to eat their way through the plain drawn
aluminum lunch boxes commonly used in the 1960s. The combination
of organic acids and salt in the umeboshi were the cause of this
phenomenon.

The central area of Wakayama prefecture is known throughout Japan
for the number and quality of its ume and umeboshi. The town of
Minabe, Wakayama, in particular, grows more ume and produces more umeboshi than any other town in all of
Japan.

Production

Umeboshi being dried in the sun

Umeboshi are traditionally made by harvesting ume
fruit when they ripen around June and packing them
in barrels with salt. A weight is placed on top and
the fruit gradually exude juices, which accumulate
at the bottom of the barrel. This salty, sour liquid is
marketed as umezu (梅酢; often translated as "ume
vinegar"), although it is not a true vinegar.

Most modern umeboshi are made by using less salt
and by pickling the ume in a seasoned liquid or
vinegar. They are typically dyed red using purple
perilla herbs (called akajiso), or flavoured with
katsuobushi, kombu or even sweetened with honey.
Because modern methods of preservation use less salt, they usually contain an artificial preservative to extend shelf
life.
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Dry umeboshi

Eating

Umeboshi are usually eaten with rice, in small
quantities.

As part of a bento (Japanese lunchbox), a single
umeboshi is often placed in the centre of the rice to
recreate the flag of Japan, the Hinomaru Bento.
Umeboshi is claimed to fight bacteria. It is claimed that
placing an umeboshi on the rice will inhibit bacteria
(umeboshi are over 20% salt and salt acts as a
preservative). The sour and salty umeboshi is also
claimed to help digestion.

It is also a common ingredient in onigiri, rice balls wrapped in nori, and they may also be used in makizushi.
Makizushi made with umeboshi may be made with either pitted umeboshi or umeboshi paste (which is cheaper),
often in conjunction with slivered fresh green perilla (shiso) leaves.
Umeboshi is often used as a cooking accent to enhance flavor and presentation.
Umeboshi may also be served as a complement of a green tea or a drink with shochu and hot water.
Drinking a cup of umeshu before a meal is claimed to increase the appetite.
Umeboshi were esteemed by the samurai to combat battle fatigue. The standard Japanese folk remedy for colds and
flus is okayu (rice congee) with umeboshi.
Children's candy shops sometimes carry karikari ume, or prepackaged, crunchy pickled ume.
Umeboshi are often eaten as snacks; in the United States many Japanese grocery stores stock umeboshi. Eating
umeboshi in Japan is the equivalent of the United States' "an apple a day."[1]

Health
This Japanese style traditional pickle is considered good for digestion, prevention of nausea, and for systemic
toxicity, including hangovers. Green ume extract is even used as a tonic in Japan. The citric acid is claimed to act as
an antibacterial, help to increase saliva production and assist in the digestion of rice. Additionally, umeboshi is
claimed to combat fatigue (historically given as part of a samurai's field ration) and protect against aging.[2]

Nutrition facts
Umeboshi per 100 g contains elements as follows.
•• Calorie 33 kcal
•• Protein 0.9 g
•• Fat 0.2 g
•• Carbohydrate 10.5 g
•• Sodium 8700 mg
•• Potassium 440 mg
•• Manganese 0.23 mg
•• VitaminA 7 μg
• VitaminB1 0.02 mg
• VitaminB2 0.01 mg
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•• Cholesterol 0 mg
•• Dietary fiber 3.6 g
•• salt 22.1 g

Similar foods
The umeboshi style of pickling is common in Japan and is similar in style to other Asian preserved pickling
techniques found in China, Vietnam, and Korea.[3]

In Vietnam, a very similar variety of pickled ume is called xí muội or ô mai.
In South Asian countries there is a similar food called Amla in Hindi, prepared in the same way but with Indian
gooseberries instead of ume.
In Mexico, it is known as chamoy and is usually made with apricot or tamarind and a mix of salt and dry chili.
In South Africa, a similar style of preserved dried fruit is called mebos in Afrikaans, the name of which seems to
derive from the Japanese via Dutch trade. Usually, apricot is used to produce a salty, acidic variety, although other,
sweetened varieties made from other fruits are also colloquially called mebos.

References
[1] " Umeboshi: World's Strangest Hangover Cures (http:/ / www. travelandleisure. com/ slideshows/ worlds-strangest-hangover-cures)." Travel

and Leisure. Retrieved on March 8, 2009.
[2] http:/ / www. mitoku. com/ products/ umeboshi/ healthbenefits. html
[3][3] The 150 healthiest foods on earth. By Johnny Bowden

External links
• Homemade pickled ume and various recipes (http:/ / www. pickled-ume. com/ english/ )
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Uncaria tomentosa

Uncaria tomentosa

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Gentianales
Family: Rubiaceae
Genus: Uncaria

Species: U. tomentosa

Binomial name

Uncaria tomentosa
(Willd. ex Schult.) DC.[1]

Uncaria tomentosa (popularly known in English as Cat's Claw, although that name is also used for various other
plants; in Spanish as Uña de Gato (Cat's Claw) or as Indian name Vilcacora) is a woody vine found in the tropical
jungles of South and Central America, which derives its name from its claw-shaped thorns. It is used as an
alternative medicine in the treatment of a variety of ailments. Other common names include: hawk's claw, pot hook,
and sparrowhawk nail.
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Description
Uncaria tomentosa is a liana deriving its name from hook-like thorns that resemble the claws of a cat. U. tomentosa
can grow up to 30 m (100 ft) tall, climbing by means of these thorns. The leaves are elliptic with a smooth edge, and
grow in opposite whorls of two. Cat's claw is indigenous to the Amazon rainforest, with its habitat being restricted
primarily to the tropical areas of South and Central America.

Taxonomy
There are two species of Cat's Claw, Uncaria tomentosa and Uncaria guianensis, each having different properties
and uses. The two are frequently confused but U. tomentosa is the more heavily researched for medicinal use[2] and
immune modulation, while U. guianensis may be more useful for osteoarthritis.[3] U. tomentosa is further divided
into two chemotypes with different properties and active compounds, a fact ignored by most manufacturers[4] that
can have significant implications on both its use as an alternative medicine and in clinical trials to prove or disprove
its efficacy.[5]

Medicinal uses
The parts used medicinally include the inner bark and root, taken in the form of capsules, tea and extract.
U. tomentosa is used in nootropic drugs and against HIV infection. It contains several alkaloids that are responsible
for its medical effects, as well as tannins and various phytochemicals.[6] The chemotype of the plant determines the
dominant type of alkaloid it produces, and thus its properties in vivo. One chemotype has roots which produce
mostly the pentacyclic alkaloids that are responsible for the immune-strengthening effects desired by most
consumers. The second chemotype produces tetracyclic oxindole alkaloids known as rhynchophylline and
isorhynchophylline which counteract the immune-strengthening actions of the pentacyclic alkaloids, reduces the
speed and force of the heart's contraction, and in high doses produce ataxia, lack of coordination and sedative
effects.[5] Since U. tomentosa comes in at least these two different chemotypes, without chemical testing it is
impossible to know which chemical compounds will predominate in a plant collected randomly from a natural
setting.
Some ingredients appear to act as anti-inflammatory, antioxidant and anticancer agents.[6] As a herbal treatment,
Cat's Claw is used to treat intestinal ailments such as Crohn's disease, gastric ulcers and tumors, parasites, colitis,
gastritis, diverticulitis and leaky bowel syndrome, while manufacturers claim that U. tomentosa can also be used in
the treatment of AIDS in combination with AZT, the treatment and prevention of arthritis and rheumatism, diabetes,
PMS, chronic fatigue syndrome, prostate conditions,[7] immune modulation,[8] Lyme disease[9] and systemic lupus
erythematosus.[10] A 2005 review of the scholarly literature on Cat's Claw indicates there is supporting evidence
toward its use in treating cancer, inflammation, viral infection and vascular conditions, and for its use as an
immunostimulant, antioxidant, antibacterial and CNS-related agent.[6]

However, all the studies on its effect on rheumatoid arthritis were small, the effects were modest at best, and need
confirmation in standardized trials.[11]

Indigenous use
The indigenous peoples of South and Central America have used U. tomentosa for medicinal purposes for two
thousand years or more. It is often added to Ayahuasca. Researchers have investigated the use of the plant by the
Asháninka tribe of Peru, who use the plant as a general health tonic, contraceptive, anti-inflammatory agent for the
gastrointestinal tract, and as a treatment for diarrhea, rheumatic disorders, acne, diabetes, cancer and diseases of the
urinary tract.[12] In Brazilian traditional medicine it is used against dengue to reduce inflammation [13]
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Allergies and Adverse Reactions
Individuals allergic to plants in the Rubiaceae family and different species of Uncaria may be more likely to have
allergic reactions to Cat's Claw.[14] Reactions can include itching, rash and allergic inflammation of the kidneys. In
one case study, kidney failure occurred in a patient with Lupus erythematosus[15]. The patient's kidney failure
improved after stopping the herbal remedy.
There are other plants which are known as cat's claw (or uña de gato) in Mexico and Latin America; however, they
are entirely different plants, belonging to neither the Uncaria genus, nor to the Rubiaceae family. Some of the
Mexican uña de gato varieties are known to have toxic properties.
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and leaves". Phytomedicine 11 (2–3): 213–223. PMID 15070175.
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Valerian (herb)

Valerian (plant)

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Asterids
Order: Dipsacales
Family: Valerianaceae
Genus: Valeriana

Species: V. officinalis

Binomial name

Valeriana officinalis
L.

Valerian (Valeriana officinalis, Valerianaceae) is a hardy perennial flowering plant, with heads of sweetly scented
pink or white flowers which bloom in the summer months. Valerian flower extracts were used as a perfume in the
sixteenth century.
Native to Europe and parts of Asia, valerian has been introduced into North America. It is consumed as food by the
larvae of some Lepidoptera (butterfly and moth) species including Grey Pug.
Other names used for this plant include garden valerian (to distinguish it from other Valeriana species), garden
heliotrope (although not related to Heliotropium) and all-heal. The garden flower red valerian is also sometimes
referred to as "valerian", but is a different species from the same family and not very closely related.
Valerian, in pharmacology and phytotherapic medicine, is the name of an herb or dietary supplement prepared from 
roots of the plant, which, after maceration, trituration and dehydration processes, are packaged, usually into capsules. 
Based on its pharmacological mode of action, valerian root has been demonstrated to possess sedative and anxiolytic
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effects.
The amino acid valine is named after this plant.

History
Valerian has been used as a medicinal herb since at least the time of ancient Greece and Rome. Hippocrates
described its properties, and Galen later prescribed it as a remedy for insomnia. In medieval Sweden, it was
sometimes placed in the wedding clothes of the groom to ward off the "envy" of the elves.[1] In the sixteenth century
the Anabaptist reformer Pilgram Marpeck prescribed valerian tea for a sick woman.[2]

Etymology
According to the Oxford English Dictionary (second edition 1989), valerian is derived from a Latin adjectival form
of the personal name Valerius. Also known as "jack valerius".

Valerian extract

Biochemical composition
Known compounds detected in valerian that may contribute to its method of action are:
• Alkaloids: actinidine,[3] chatinine,[3][4] shyanthine,[3] valerianine,[3] and valerine.[3]

• Isovaleramide may be created in the extraction process.[5]

• Gamma-aminobutyric acid (GABA).[6]

• Isovaleric acid.[7]

• Iridoids, including valepotriates: isovaltrate and valtrate.[3]

• Sesquiterpenes (contained in the Volatile oil): valerenic acid,[8] hydroxyvalerenic acid and acetoxyvalerenic
acid.[9]

• Flavanones: hesperidin,[10] 6-methylapigenin[10] and linarin.[11]

Mechanism of action
Because of valerian's historical use as a sedative, anticonvulsant, migraine treatment and pain reliever, most basic
science research has been directed at the interaction of valerian constituents with the GABA neurotransmitter
receptor system. These studies remain inconclusive and all require independent replication. The mechanism of action
of valerian in general, and as a mild sedative in particular, remains unknown. Valerian extracts appear to have some
affinity for the GABAA receptor, a class of receptors on which benzodiazepines are known to act.[12][13]

Valerian also contains isovaltrate, which has been shown to be an inverse agonist for adenosine A1 receptor sites.[14]

This action likely does not contribute to the herb's sedative effects, which would be expected from an agonist, rather
than an inverse agonist, at this particular binding site. Hydrophilic extractions of the herb commonly sold
over-the-counter, however, probably do not contain significant amounts of isovaltrate (according to the paper cited
previously).

http://en.wikipedia.org/w/index.php?title=Valine
http://en.wikipedia.org/w/index.php?title=Hippocrates
http://en.wikipedia.org/w/index.php?title=Galen
http://en.wikipedia.org/w/index.php?title=Insomnia
http://en.wikipedia.org/w/index.php?title=Pilgram_Marpeck
http://en.wikipedia.org/w/index.php?title=Alkaloid
http://en.wikipedia.org/w/index.php?title=Actinidine
http://en.wikipedia.org/w/index.php?title=Isovaleramide
http://en.wikipedia.org/w/index.php?title=Gamma-aminobutyric_acid
http://en.wikipedia.org/w/index.php?title=Isovaleric_acid
http://en.wikipedia.org/w/index.php?title=Iridoid
http://en.wikipedia.org/w/index.php?title=Sesquiterpene
http://en.wikipedia.org/w/index.php?title=Essential_oil
http://en.wikipedia.org/w/index.php?title=Valerenic_acid
http://en.wikipedia.org/w/index.php?title=Flavanone
http://en.wikipedia.org/w/index.php?title=Hesperidin
http://en.wikipedia.org/w/index.php?title=Apigenin
http://en.wikipedia.org/w/index.php?title=GABA
http://en.wikipedia.org/w/index.php?title=Benzodiazepines
http://en.wikipedia.org/w/index.php?title=Inverse_agonist
http://en.wikipedia.org/w/index.php?title=Adenosine_A1_receptor
http://en.wikipedia.org/w/index.php?title=Agonist
http://en.wikipedia.org/w/index.php?title=Inverse_agonist
http://en.wikipedia.org/w/index.php?title=Hydrophilic


Valerian (herb) 1208

Preparation

Valeriana officinalis

The chief constituent of valerian is a yellowish-green to
brownish-yellow oil which is present in the dried root, varying from
0.5 to 2.0 percent, though an average yield rarely exceeds 0.8 percent.
This variation in quantity is partly explained by location; a dry, stony
soil, yields a root richer in oil than one that is moist and fertile.[15] The
volatile oils that form the active ingredient are extremely pungent,
somewhat reminiscent of well-matured cheese. Though some people
remain partial to the earthy scent, some may find it to be unpleasant,
comparing the odor to that of unwashed feet.[16] Valerian tea should
not be prepared with boiling water, as this may drive off the lighter
oils.

Medicinal use
Valerian is used for insomnia and other disorders as an alternative to benzodiazepine drugs, and as a sedative for
nervous tension, hysteria, excitability, stress and intestinal colic or cramps.[17][18][19][20]

In the United States, valerian is sold as a nutritional supplement. Therapeutic use has increased as dietary
supplements have gained in popularity, especially after the Dietary Supplement Health and Education Act was
passed in 1994. This law allowed the distribution of many agents as over-the-counter supplements, and therefore
allowed them to bypass the regulatory requirements of the Food and Drug Administration (FDA).
Valerian is used for sleeping disorders, restlessness and anxiety, and as a muscle relaxant. Certain data suggests that
Valerian has an effect that is calming but doesn't cause sleepiness the following day. When used as a sleeping aid,
valerian appears to be most effective on users who have difficulty falling asleep. Also noteworthy is that valerian has
been shown to have positive results on users who wake up during the night.[21] Valerian often seems only to work
when taken over longer periods (several weeks), though many users find that it takes effect immediately. Some
studies have demonstrated that valerian extracts interact with the GABA receptors. Valerian is also used traditionally
to treat gastrointestinal pain and irritable bowel syndrome. However, long term safety studies are absent.
Valerian is sometimes recommended as a first-line treatment when risk-benefit analysis dictates. Valerian is often
indicated as transition medication when discontinuing benzodiazepines.
Valerian has uses in herbal medicine as a sedative. Results of investigations into its effectiveness have been
mixed.[22] It has been recommended for epilepsy, but that is not supported by research (although valproic acid—an
analogue of one of valerian's constituents, valeric acid—is used as an anticonvulsant and mood-stabilizing drug).
Valerian root generally does not lose effectiveness over time.
One study found valerian tends to sedate the agitated person and stimulate the fatigued person, bringing about a
balancing effect on the system.[23]

One study found valerian effective in controlling infantile rota viral diarrhea.[24]

In ayurveda, valerian is considered to work on the nervous, digestive, and respiratory systems as a stimulant,
antispasmodic, stomachic, sedative, analeptic, carminative, and nervine. While it is used for various disorders of
these systems, it is noted that excessively, it may dull the mind or cause severe conditions such as central paralysis,
thus it is recommended to be used under the supervision of an ayurvedic doctor. Possibly because of its dulling
effects, another herb is mainly used for nerve and mind disorders like insomnia: jatamamsi (nardostachys
jatamansi).[25]
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Oral forms, usage and adverse effects

Oral forms

Oral forms are available in both standardized and unstandardized forms. Standardized products may be preferable
considering the wide variation of the chemicals in the dried root, as noted above. When standardized, it is done so as
a percentage of valerenic acid or valeric acid.

Dosage

Dosage is difficult to determine due to the lack of standardization and variability in available forms. Typical dosages
of the crude herb vary from 2–10 grams per day. Valerian root is nontoxic, but may cause side effects, such as
giddiness and disorientation, when taken in large excessive doses.

Adverse effects

Few adverse events attributable to valerian have been reported.[17] Large doses may result in stomach ache, apathy,
and a feeling of mental dullness or mild depression. Because of the herb's tranquilizer properties, it may cause
dizziness or drowsiness, effects that should be considered before driving or operating heavy or hazardous
equipment.[26]

In rare cases, valerian may cause an allergic reaction, typically as a skin rash, hives, or difficulty breathing.[26]

Because the compounds in valerian produce central nervous system depression, they should not be used with other
depressants, such as alcohol, benzodiazepines, barbiturates, opiates, or antihistamine drugs.[27][28][29] Moreover,
nonpregnant adult human hepatotoxicity has been associated with short-term use (i.e., a few days to several months)
of herbal preparations containing valerian and Scutellaria (commonly called skullcap).[30] Long-term use in a male
has also been associated with benzodiazepine-like withdrawal symptoms, resulting in cardiac complications and
delirium.[31]

The very limited animal and human data do not allow a conclusion as to the safety of valerian during pregnancy.
Moreover, as a natural, unregulated product, the concentration, contents, and presence of contaminants in valerian
preparations cannot be easily determined. Because of this uncertainty and the potential for cytotoxicity in the fetus
and hepatotoxicity in the mother, the product should be avoided during pregnancy.[27][28] The risk to a fetus from
short-term or inadvertent use during any part of gestation, however, is probably low, if it exists at all.

Effect on cats, rats and slime mold
An unusual feature of valerian is that the essential oil of valerian root is a cat attractant similar to catnip. Valerian
contains the cat attractant actinidine. Cat attractants might mimic the odor of cat urine, which is caused by
3-mercapto-3-methylbutan-1-ol (MMB). Anecdotal reports claim that valerian is also attractive to rats—so much so
that it had been used to bait traps. Stories describe the Pied Piper of Hamelin using both his pipes and valerian to
attract rats.[15] Research also shows that valerian root is the strongest chemo-attractant of slime molds (P.
polycephalum).[32]
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Vinegar

A variety of flavoured vinegars on sale in France (bottom rows)

Vinegar is a liquid substance
consisting mainly of acetic acid and
water, the acetic acid being produced
through the fermentation of ethanol by
acetic acid bacteria.[1] It is today
mainly used in the kitchen, but
historically, as the most easily
available mild acid, it had a great
variety of industrial, medical, and
domestic uses. Commercial vinegar is
produced either by fast or slow
fermentation processes. In general,
slow methods are used with traditional
vinegars, and fermentation proceeds
slowly over the course of weeks or
months. The longer fermentation
period allows for the accumulation of a nontoxic slime composed of acetic acid bacteria. Fast methods add mother of
vinegar (i.e., bacterial culture) to the source liquid before adding air using a venturi pump system or a turbine to
promote oxygenation to obtain the fastest fermentation. In fast production processes, vinegar may be produced in a
period ranging from 20 hours to three days.
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Varieties

Malt
Malt vinegar is made by malting barley, causing the starch in the grain to turn to maltose. Then an ale is brewed
from the maltose and allowed to turn into vinegar, which is then aged. It is typically light-brown in color.
In the United Kingdom, salt and malt vinegar is a traditional seasoning for chips and crisps.
Club América [2]===Wine===

Sherry vinegar

Wine vinegar is made from red or white wine, and is the most commonly used
vinegar in Mediterranean countries and Central Europe. As with wine, there is a
considerable range in quality. Better-quality wine vinegars are matured in wood
for up to two years, and exhibit a complex, mellow flavor. Wine vinegar tends to
have a lower acidity than white or cider vinegars. More expensive wine vinegars
are made from individual varieties of wine, such as Champagne, sherry, or pinot
grigio.

Sherry vinegar

Production of Sherry vinegar is linked to the production of wines of Jerez. The
vinegar is made exclusively from the acetic fermentation of Sherry wines; the
taste of this vinegar is stronger than that of wine. The resulting color of this
vinegar is dark-mahogany; it is concentrated and has generous aromas; the nose
will notice the hue of wood. Sherry vinegar is ideal for vinaigrettes and salad dressings and for flavoring various
foods.

There is evidence of its existence back in the first century CE, in the writings of Cadiz wiseman Columella. It is
currently presented with quality products certified by the government of Andalusia and its production is regulated by
the Consejo Regular del Vino y Brandy de Jerez (Council regulating the production of Jerez wine and brandy). Two
types are found: Vinagre de Jerez, which is aged for six months or Vinagre de Jerez Reserva, which is aged for a
minimum of two years (although the Council allows to specify the age if this is greater, and vinegar 20 or 30 years
old can be found).

Apple cider
Apple cider vinegar, otherwise known simply as cider vinegar or ACV, is made from cider or apple must, and has a
brownish-yellow color. It often is sold unfiltered and unpasteurized with the mother of vinegar present, as a natural
product. Because of its acidity, apple cider vinegar may be very harsh, even burning, to the throat. If taken straight,
(as opposed to used in cooking), it can be diluted (e.g., with fruit juice or water) before drinking.[3] It is also
sometimes sweetened with sugar or honey.[4] There have been reports of acid chemical burns of the throat from
apple cider vinegar tablets, but doubt remains as to whether apple cider vinegar was in fact an ingredient in the
evaluated products.[5] The pH of apple cider vinegar is typically between pH 4.25 and 5.00 if undiluted.
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Fruit

Persimmon vinegar produced in
South Korea

Fruit vinegars are made from fruit wines, usually without any additional
flavoring. Common flavors of fruit vinegar include apple, blackcurrant,
raspberry, quince, and tomato. Typically, the flavors of the original fruits remain
in the final product.

Most fruit vinegars are produced in Europe, where there is a growing market for
high-price vinegars made solely from specific fruits (as opposed to nonfruit
vinegars that are infused with fruits or fruit flavors).[6] Several varieties,
however, also are produced in Asia. Persimmon vinegar, called gam sikcho
(감식초), is popular in South Korea. Jujube vinegar photo [7], called zaocu or
hongzaocu (simplified Chinese: 枣 醋 / 红 枣 醋; traditional Chinese: 醋 紅 /
紅 棗 醋), and wolfberry vinegar photo [8], called gouqicu (Chinese: 枸 杞 醋),
are produced in China.

Jamun sirka (Hindi: जामुन सिरका), a vinegar produced from the jamun (or rose
apple) fruit in India, is considered to be medicinally valuable for stomach, spleen
and diabetic ailments.[9]

Balsamic
Balsamic vinegar is an aromatic, aged type of vinegar traditionally crafted in the Modena and Reggio Emilia
provinces of Italy from the concentrated juice, or must, of white grapes (typically of the Trebbiano variety). It is very
dark brown in color, and its flavor is rich, sweet, and complex, with the finest grades being the product of years of
aging in a successive number of casks made of various types of wood (including oak, mulberry, chestnut, cherry,
juniper, ash, and acacia). Originally a product available to only the Italian upper classes, a cheaper form of balsamic
vinegar became widely known and available around the world in the late 20th century. True balsamic vinegar (which
has Protected Designation of Origin status) is aged for 12 to 25 years. Balsamic vinegars that have been aged for up
to 100 years are available, though they are usually very expensive. The commercial balsamic sold in supermarkets is
typically made with concentrated grape juice mixed with a strong vinegar, which is laced with caramel and sugar.
Regardless of how it is produced, balsamic vinegar must be made from a grape product.
Balsamic vinegar has a high acidity level, but the tart flavor is usually hidden by the sweetness of the other
ingredients, making it very mellow.

Rice
Rice vinegar is most popular in the cuisines of East and Southeast Asia. It is available in "white" (light yellow), red,
and black varieties. The Japanese prefer a light rice vinegar for the preparation of sushi rice and salad dressings. Red
rice vinegar traditionally is colored with red yeast rice. Black rice vinegar (made with black glutinous rice) is most
popular in China, and it is also widely used in other East Asian countries.
White rice vinegar has a mild acidity with a somewhat "flat" and uncomplex flavor. Some varieties of rice vinegar
are sweetened or otherwise seasoned with spices or other added flavorings.
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Coconut
Coconut vinegar, made from fermented coconut water, is used extensively in Southeast Asian cuisine (particularly in
the Philippines and Sri Lanka, major producers, where it is called suka ng niyog or vinakiri), as well as in some
cuisines of India. A cloudy white liquid, it has a particularly sharp, acidic taste with a slightly yeasty note.

Palm
Palm vinegar, made from the fermented sap from flower clusters of the nipa palm (also called attap palm), is used
most often in the Philippines, where it is produced, and where it is called sukang paombong. Its pH is between five
and six.

Cane
Cane vinegar, made from sugarcane juice, is most popular in the Philippines, in particular, the Ilocos Region of the
northern Philippines (where it is called sukang iloko), although it also is produced in France and the United States. It
ranges from dark yellow to golden brown in color, and has a mellow flavor, similar in some respects, to rice vinegar,
though with a somewhat "fresher" taste. Contrary to expectation, containing no residual sugar, it is not sweeter than
other vinegars. In the Philippines, it often is labeled as sukang maasim (Tagalog for "sour vinegar").
Cane vinegars from Ilocos also varies in two different types: basi (sweet) and suka (sour). The sweet vinegar is used
as a wine in Ilokanos, while the other type of vinegar is used as a seasoning and preservative.
A white variation has become quite popular in Brazil in recent years, where it is the cheapest type of vinegar sold. It
is now common for other types of vinegar (made from wine, rice and apple cider) to be sold mixed with cane vinegar
to lower the costs.

Raisin

Raisin vinegar produced in Turkey

Vinegar made from raisins, called khall ʻinab (Arabic: خل عنب "grape vinegar") is
used in cuisines of the Middle East, and is produced there. It is cloudy and
medium brown in color, with a mild flavor.[10]

Date

Vinegar made from dates is a traditional product of the Middle East.[11][12]

Beer

Vinegar made from beer is produced in the United Kingdom, Germany, Austria,
and the Netherlands. Although its flavor depends on the particular type of beer
from which it is made, it is often described as having a malty taste. That
produced in Bavaria is a light golden color with a very sharp and

not-overly-complex flavor.
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Honey
Vinegar made from honey is rare, although commercially available honey vinegars are produced in Italy, France,
Romania and Spain.

East Asian black
Chinese black vinegar is an aged product made from rice, wheat, millet, sorghum, or a combination thereof. It has an
inky black color and a complex, malty flavor. There is no fixed recipe, so some Chinese black vinegars may contain
added sugar, spices, or caramel color. The most popular variety, Zhenjiang vinegar (鎮 江 香 醋), originated in the
city of Zhenjiang, in the eastern coastal province of Jiangsu, China[13] and also is produced in Tianjin and Hong
Kong.
A somewhat lighter form of black vinegar, made from rice, also is produced in Japan, where it is called kurozu.
Since 2004, it has been marketed as a healthful drink; its manufacturers claim it contains high concentrations of
amino acids. Recent research on kurozu has revealed its anticancer properties in vivo on rats[14][15] and in vitro on
human cancer cells.[16]

Flavored vinegars

Cantonese red vinegar

Popular fruit-flavored vinegars include those infused with whole
raspberries, blueberries, or figs (or else from flavorings derived from
these fruits). Some of the more exotic fruit-flavored vinegars include
blood orange and pear.

Herb vinegars are flavored with herbs, most commonly Mediterranean
herbs, such as thyme, tarragon or oregano. Such vinegars can be
prepared at home by adding sprigs of fresh or dried herbs to vinegar
purchased at a grocery store; generally a light-colored, mild tasting
vinegar, such as that made from white wine, is used for this purpose.

Sweetened vinegar is of Cantonese origin, and is made from rice wine,
sugar and herbs, including ginger, cloves, and other spices.

Job's tears
In Japan, an aged vinegar also is made from Job's tears, a tall, grain-bearing, tropical plant. The vinegar is similar in
flavor to rice vinegar.

Kombucha
Kombucha vinegar is made from kombucha, a symbiotic culture of yeast and bacteria. The bacteria produce a
complex array of nutrients and populate the vinegar with bacteria that some claim promote a healthy digestive tract,
although no scientific studies have confirmed this. Kombucha vinegar primarily is used to make a vinaigrette, and is
flavored by adding strawberries, blackberries, mint, or blueberries at the beginning of fermentation.
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Kiwifruit
A byproduct of commercial kiwifruit growing is a large amount of waste in the form of, first, misshapen or
otherwise-rejected fruit that may constitute up to 30 percent of the crop and, second, kiwifruit pomace, which is the
presscake residue left after kiwifruit juice manufacture. One of the uses for this waste is the production of kiwifruit
vinegar, produced commercially in New Zealand[17] since, at least, the early 1990s, and in China in 2008.[18]

Sinamak
A variation of cane vinegar from the Philippines (sukang maasim) is called sinamak, which is simply a spiced
version that mixes the cane vinegar with siling labuyo, onions, and garlic.

Distilled vinegar
Any type of vinegar may be distilled to produce a colorless solution of about 5% to 8% acetic acid in water. This is
variously known as distilled spirit or "virgin" vinegar,[19] or white vinegar, and is used for medicinal, laboratory, and
cleaning purposes, as well as in cooking, baking, meat preservation, and pickling.[20] The most common starting
material, because of its low cost, is malt vinegar.

Spirit vinegar
The term 'spirit vinegar' is sometimes reserved for the stronger variety (5% to 20% acetic acid) made from sugar
cane[21] or from chemically produced acetic acid.[20]

Culinary uses
Vinegar is commonly used in food preparation, in particular in pickling processes, vinaigrettes, and other salad
dressings. It is an ingredient in sauces such as mustard, ketchup, and mayonnaise. Vinegar is sometimes used while
making chutneys. It is often used as a condiment. Marinades often contain vinegar.
• Condiment for beetroot — cold, cooked beetroot is commonly eaten with vinegar
• Condiment for fish and chips — in the Britain, Ireland and Canada, salt and malt vinegar (or non-brewed

condiment) is sprinkled on chips.
• Flavoring for potato chips — many American, Canadian and British manufacturers of packaged potato chips and

crisps feature a variety flavored with vinegar and salt.
• Vinegar pie — a North American variant on the dessert called chess pie. It is flavored with a small amount of

cider vinegar and some versions also contain raisins, spices and sour cream.[22]

• Pickling — any vinegar can be used to pickle foods.
• Cider vinegar and sauces — cider vinegar usually is not suitable for use in delicate sauces.
• Apple cider vinegar - Usually placed on the table in small bowls or cups so that people can dip their crab meat

into it. Also mixed with water and used to steam crabs.[23]

• Substitute for fresh lemon juice — cider vinegar can usually be substituted for fresh lemon juice in recipes and
obtain a pleasing effect although it lacks the vitamin C.

• Saucing roast lamb — pouring cider vinegar over the meat when roasting lamb, especially when combined with
honey or when sliced onions have been added to the roasting pan, produces a sauce.

• Sweetened vinegar is used in the dish of pork knuckles and ginger stew, which is made among Chinese people of
Cantonese backgrounds to celebrate the arrival of a new child.[24]

• Sushi rice — Japanese use rice vinegar as an essential ingredient for sushi rice.
• Red vinegar — Sometimes used in Chinese soups
• Flavoring — used in the Southern U.S. to flavor collard greens, green beans, black-eyed peas, or cabbage to taste.
• Commonly put into mint sauce, for general palate preference.
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• Vinegar — especially the coconut, cane, or palm variety — is one of the principal ingredients of Philippine
cuisine.

•• White vinegar can be used as flavoring in ham and beans

Medical uses
Many remedies and treatments have been ascribed to vinegar over millennia and in many different cultures;
however, few have been verifiable using controlled medical trials and many that are effective to some degree have
significant side-effects and carry the possibility of serious health risks.[25]

Soothing for sunburns
White vinegar applied as a spray to tissue draped over a sunburn helps restore the lost acidic level to the skin, and
gives a cooling effect to the skin.

Possible cholesterol and triacylglycerol effects
A 2006 study concluded that a test group of rats fed with acetic acid (the main component of vinegar) had
"significantly lower values for serum total cholesterol and triacylglycerol" and other health benefits.[26] Rats fed
vinegar or acetic acid have lower blood pressure than controls, although the effect has not been tested in humans.[25]

Reduced risk of fatal ischemic heart disease was observed among participants in a trial who ate vinegar and oil salad
dressings frequently.[25]

Blood glucose control and diabetic management
Prior to hypoglycemic agents, diabetics used vinegar teas to control their symptoms.[25] Small amounts of vinegar
(approximately 25 g of domestic vinegar) added to food, or taken along with a meal, have been shown by a number
of medical trials to reduce the glycemic index of carbohydrate food for people with and without diabetes.[27][28][29]

This also has been expressed as lower glycemic index ratings in the region of 30%.[30][31]

Diet control
Multiple trials indicate that taking vinegar with food increases satiety (the feeling of fullness) and, so, reduces the
amount of food consumed.[32][33] Daily intake of 15 ml of vinegar (750 mg AcOH) might be useful in the prevention
of metabolic syndrome by reducing obesity.[34]

Antimicrobial use
Vinegar has been used to fight infections since Hippocrates, who lived between 460 and 377 BC, and prescribed it
for curing persistent coughs. As a result, vinegar is popularly believed to be effective against infections.
Researchers at the Food Biotechnology Department, Instituto de la Grasa (CSIC) in Seville, Spain conducted
research on the antimicrobial activity of several food products, among them olive oil and vinegar. The following
microorganisms were used in the study: S. aureus, L. monocytogenes, S. Enteritidis, E.coli 0157:H7, S. sonnei, and
Yersinia sp. Of the products tested, vinegar (5% acetic acid) and olive oil showed the strongest bactericidal activity
against all strains tested[35], which was attributed to their high acetic acid content and high phenolic compounds
content, respectively.
The phenolic composition analysis of vinegar shows the presence of gallic acid, p-OH-benzaldehyde, catechin,
vanillic acid, caffeic acid, syringic acid, vanillin, syringaldehyde, p-coumaric acid, m-coumaric acid, anisaldehyde,
epicatechin, sinapic acid, salicylaldehyde, scopoletin, veratraldehyde and o-coumaric acid.[36][37]

See cleaning uses for further references regarding antimicrobial use.
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Other medicinal uses
Applying vinegar to common jellyfish stings deactivates the nematocysts; however, placing the affected areas in hot
water is a more effective treatment because the venom is deactivated by heat. The latter requires immersion in 45 °C
(113 °F) water for at least four minutes for the pain to be reduced to less than what would be accomplished using
vinegar.[38] But vinegar should not be applied to Portuguese man o' war stings, however, since they are not actually
jellyfish and vinegar can cause their nematocysts to discharge venom, making the pain worse.[39] Vinegar is often
used as a natural deodorant, mainly because of its antibacterial effect.[40] Diluted vinegar can also be used as a hair
conditioner and detangler by pouring over wet hair and rinsing. No vinegar smell remains after hair has been rinsed
and dried.
Vinegar has been shown ineffective for use against lice[41] but (combined with 60% Salicylic acid) significantly
more effective than placebo for the treatment of warts.[42]

Contrary to myth, vinegar cannot be used as a detoxification agent to circumvent urinalysis testing for
cannabis.[43][44]

Potential hazards
Esophageal injury by apple cider vinegar tablets has been reported, and, because vinegar products sold for medicinal
purposes are neither regulated nor standardized, they vary widely in content, pH, and other respects.[5] Long-term
heavy vinegar ingestion may also cause hypokalemia, hyperreninemia, and osteoporosis.[45]

Cervical cancer screening tool
Diluted vinegar 3% to 5%, has also been tested as an effective screening tool for cervical cancer. Vinegar changes
the color of affected tissue to white, making diagnosis by inspection possible, reducing in 35% the mortality for early
detection against control group.[46]

Vinegar in Islamic medicine
The Islamic prophet Muhammad is reported to have said, "The best of condiments or condiment is vinegar."[47]

Avicenna, in his famous book The Canon of Medicine, mentions several beneficial medicinal uses for vinegar: It is a
powerful clotting agent, it heals burns and skin inflammations, and it relieves headaches caused by heat. He also
considers vinegar a good digestive supplement.[48] Ibn Qayyim Al-Jawziyya also mentions the merits of vinegar in
his book, Al Tibb al Nabawi (The Prophetic Medicine). In this book, he mentions that wine vinegar helps against
gastric inflammation and bile, and prevents the effects of toxic medications and poisonous mushrooms. He also notes
that vinegar quenches thirst, acts as an appetite stimulant, and prevents tumors from occurring. It helps the digestion
process.

Cleaning uses
White vinegar is often used as a household cleaning agent. Because it is acidic, it can dissolve mineral deposits from
glass, coffee makers, and other smooth surfaces.[49] For most uses, dilution with water is recommended for safety
and to avoid damaging the surfaces being cleaned.
Vinegar is an excellent solvent for cleaning epoxy resin and hardener, even after the epoxy has begun to harden.
Malt vinegar sprinkled onto crumpled newspaper is a traditional, and still-popular, method of cleaning
grease-smeared windows and mirrors in the UK.[50] Vinegar can be used for polishing brass or bronze. Vinegar is
widely known as an effective cleaner of stainless steel and glass.
Vinegar, throughout history, has been reputed to have strong antibacterial properties. One test by Good 
Housekeeping's microbiologist found that 5% vinegar is 90% effective against mold and 99.9% effective against 
bacteria,[51] while another study linked with Clorox and Lysol showed vinegar to be too weak or inconsistent for it to
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be used effectively as a disinfectant.[52]

Vinegar has been marketed as an environmentally-friendly solution for many household cleaning problems. For
example, vinegar has been cited recently as an eco-friendly urine cleaner for pets and as a weed killer.[53][54]

Agricultural and horticultural uses

Herbicide use
Vinegar can be used as an herbicide.[55] Acetic acid is not absorbed into root systems; the vinegar will kill top
growth, but perennial plants will reshoot.[56]

Most commercial vinegar solutions available to consumers for household use do not exceed 5%. Stronger solutions
are available from some retailers, but it should be noted that solutions of 10% and above require careful handling,
because they are corrosive and damaging to the skin.[57]

Miscellaneous
When a bottle of vinegar is opened, mother of vinegar may develop. It is considered harmless and can be removed
by filtering.
Vinegar eels (Turbatrix aceti), a form of nematode that has cells that are air-borne, may occur in some forms of
vinegar unless the vinegar is kept covered. These feed on the mother of vinegar and can occur in naturally
fermenting vinegar.[58]

Some countries prohibit the selling of vinegar over a certain percentage acidity. As an example, the government of
Canada limits the acetic acid of vinegars to between 4.1% and 12.3%.[59]

According to legend, in France during the Black Plague, four thieves were able to rob houses of plague victims
without being infected themselves. When finally caught, the Judge offered to grant the men their freedom, on the
condition that they revealed how they managed to stay healthy. They claimed that a medicine woman sold them a
potion made of garlic soaked in soured red wine (vinegar). Variants of the recipe, called Four Thieves Vinegar, have
been passed down for hundreds of years and are a staple of New Orleans hoodoo practices.[60][61]

Water-Slide Decal Application as used on scale models, musical instruments, etc. One part white distilled vinegar
(5% acidity) diluted with two parts of distilled/filtered water creates a suitable solution for the application of
water-slide decals to hard surfaces. The solution is very similar to the commercial products, often described as "decal
softener", sold by hobby shops. The slight acidity of the solution softens the decal and enhances its flexibility,
permitting the decal to cling to contours more efficiently. When using this DIY solution, just follow the directions
given for normal water application of the decal.
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Wakame

Wakame

Scientific classification

Kingdom: Chromalveolata
Division: Heterokontophyta
Class: Phaeophyceae
Order: Laminariales
Family: Alariaceae
Genus: Undaria

Species: U. pinnatifida

Binomial name

Undaria pinnatifida
(Harvey) Suringar, 1873

Wakame (ワ カ メ wakame), Undaria pinnatifida, or Miyeok (Hangul: 미역) in Korean, is a sea vegetable, or
edible seaweed. It has a subtly sweet flavour and is most often served in soups and salads.
Sea-farmers have grown wakame for hundreds of years in Korea and Japan and it has been nominated as among 100
of the world's worst invasive species according to the Global Invasive Species Database.[1]

History in the West
In 1867 the word "wakame" appeared in an English-language publication, A Japanese and English Dictionary, by
James C. Hepburn.[2]

Starting in the 1960s, the word "wakame" started to be used widely in the United States, and the product (imported in
dried form from Japan) became widely available at natural food stores and Asian-American grocery stores, due to the
influence of the macrobiotic movement, and in the 1970s with the growing number of Japanese restaurants and sushi
bars.
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Health
New studies conducted at Hokkaido University have found that a compound in wakame known as fucoxanthin can
help burn fatty tissue.[3] Studies in mice have shown that fucoxanthin induces expression of the fat-burning protein
UCP1 that accumulates in fat tissue around the internal organs. Expression of UCP1 protein was significantly
increased in mice fed fucoxanthin. Wakame is also used in topical beauty treatments. See also Fucoidan.
In Oriental medicine it has been used for blood purification, intestinal strength, skin, hair, reproductive organs and
menstrual regularity.[4]

Aquaculture

Japanese Miso soup (with Tofu, Wakame and
Scallion).

Miyeok guk, a Korean soup made with mi-yeok

Japanese and Korean sea-farmers have grown wakame for centuries
and they still are the main producers and eaters. Since 1983 wakame is
also cultivated in France, in sea fields established near the shores of
Brittany.[5]

Wild grown wakame is harvested in Tasmania, Australia, and then sold
in restaurants in Sydney.[6]
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Cuisine

A Japanese dish consisting of wakame with
sardines

Wakame fronds are green and have a subtly sweet flavour and slippery
texture. The leaves should be cut into small pieces as they will expand
during cooking.
In Japan and Europe, wakame is distributed either dried or salted, and
used in soups (particularly miso soup), and salads (tofu salad), or often
simply as a side dish to tofu and a salad vegetable like cucumber.
These dishes are typically dressed with soya sauce and vinegar/rice
vinegar.

Goma wakame, also known as seaweed salad, is a popular side dish at
American sushi restaurants. Literally translated, it means "sesame
seaweed", as sesame seeds are usually added to the recipe.[7]

In Korea, miyeokguk is popularly consumed by women after giving birth as miyeok contains a high content of
calcium and iodine, nutrients that are important for nursing new mothers. Many women consume it during the
pregnancy phase as well. It is also traditionally eaten on birthdays for this reason, a reminder of the first food that the
mother has eaten and passed on to her newborn through her milk, thus bringing good fortune for the rest of the year.

• In China, it is called qúndài cài (裙 带 菜).[8] Chinese production is concentrated around Dalian.
• In Korea, it is called miyeok (미역)[8] and used in salads or soup such miyeokguk.
• In French, it is called "fougère des mers".
• In English, it can be called "sea mustard".
Wakame is a rich source of eicosapentaenoic acid, an omega-3 fatty acid. At over 400 mg/100 kcal or almost
1 mg/kJ, it has one of the higher nutrient:calorie ratios for this nutrient, and among the very highest for a vegetarian
source.[9] A typical 1-2 tablespoon serving of wakame contains roughly 3.75-7.5 kcal and provides 15–30 mg of
omega-3 fatty acids. Wakame also has high levels of calcium, iodine, thiamine and niacin.

Invasive species
Native to cold temperate coastal areas of Japan, Korea and China, in recent decades it has become established in
New Zealand, the United States, France, Great Britain, Spain, Italy, Argentina and Australia.[10] It was nominated
one of the 100 worst invasive species in the world.[1]

New Zealand
In New Zealand, wakame is a very serious weed. It was first discovered in Wellington Harbour in 1987. It probably
arrived accidentally in the late 1980s, via shipping from Asia, in ballast water.
Wakame is now found around much of south-eastern New Zealand, and as far north as Auckland. It spreads in two
ways: naturally, through the millions of microscopic spores released by each fertile organism, and through
attachment to vessel hulls and marine farming equipment. It is a highly successful and fertile species, which makes it
a serious invader. However, its impacts are not well understood and are likely to vary, depending on the location.
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United States
The kelp has been found in several harbors in southern California. In May 2009 it was discovered in San Francisco
Bay and aggressive efforts are underway to remove it before it spreads.[11][12][13]
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Walnut

Walnut

Scientific classification

Juglans regia nuts

A walnut is an edible seed of any tree of the genus
Juglans, especially the Persian walnut, Juglans regia.
Broken nutmeats of the eastern black walnut are also
commercially available in small quantities, as are foods
prepared with butternut nutmeats.

Medical benefits and claims

A whole walnut kernel, with both
halves unbroken.

Raw walnuts contain glyceryl triacylates of the n-3 fatty acid alpha-linolenic acid
(ALA),[1] which is not as effective in humans as long-chain n-3 fatty acids,[2] and
(mostly insoluble) antioxidants.[3][4][5][6][7] Roasting reduces antioxidant
quality.[8] In 2010, a report published in the Journal of the American College of
Nutrition said that walnuts and walnut oil improve reaction to stress.[9]

A study has suggested that consumption of walnuts increases fat oxidation and
reduces carbohydrate oxidation without affecting total consumption, suggesting
that walnut consumption may improve the use of body fat in overweight
adults.[10] Walnuts have been shown to decrease the endothelial dysfunction
associated with a high-fat meal.[11] Aged rats fed diets containing 2% to 6%
walnuts showed reversal of age-associated motor and cognitive function, but a
9% walnut diet impaired performance, suggesting a J curve.[12]

On October 11, 2006, ScienceDaily published a report[13] which stated "New research shows that consuming a
handful of raw walnuts along with meals high in saturated fat appears to limit the ability of the harmful fat to damage
arteries," and attributed the result to a 2006 article in the Journal of the American College of Cardiology. The lead
researcher, Emilio Ros, MD, PhD, was quoted as saying "People would get the wrong message if they think that they
can continue eating unhealthy fats provided they add walnuts to their meals."[13] Funding for the study was provided
by the California Walnut Commission, an industry marketing agency.[13]
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Medicinal uses
Scientists are not yet certain whether walnuts act as a cancer chemopreventive agent, an effect which may be a result
of the fruit's high phenolic content, antioxidant activity, and potent in vitro antiproliferative activity.[14]

Compared to certain other nuts, such as almonds, peanuts and hazelnuts, walnuts (especially in their raw form)
contain the highest total level of antioxidants, including both free antioxidants and antioxidants bound to fiber.[4]

Nutritional Value

Walnut, English

Persian or English walnut, Juglans regia

Nutritional value per serving

Serving size 100 grams

Energy  2738 kJ (unknown operator: u'strong' kcal)

Carbohydrates 13.71

- Starch 0.06

- Sugars 2.61

   - Lactose 0

- Dietary fiber 6.7

Fat 65.21

- saturated 6.126

- monounsaturated 8.933

- polyunsaturated 47.174

Protein 15.23

Water 4.07

Alcohol 0

Caffeine 0

Vitamin A equiv. 1 μg (0%)

Vitamin A 20 IU

- beta-carotene 12 μg (0%)

- lutein and zeaxanthin 9 μg

Thiamine (vit. B1) 0.341 mg (30%)

Riboflavin (vit. B2) 0.15 mg (13%)

Niacin (vit. B3) 1.125 mg (8%)
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Pantothenic acid (B5) 0.570 mg (11%)

Vitamin B6 0.537 mg (41%)

Folate (vit. B9) 98 μg (25%)

Vitamin B12 0 μg (0%)

Vitamin C 1.3 mg (2%)

Vitamin D 0 μg (0%)

Vitamin D 0 IU (0%)

Vitamin E 0.7 mg (5%)

Vitamin K 2.7 μg (3%)

Calcium 98 mg (10%)

Iron 2.91 mg (22%)

Magnesium 158 mg (45%)

Manganese 3.414 mg (163%)

Phosphorus 346 mg (49%)

Potassium 441 mg (9%)

Sodium 2 mg (0%)

Zinc 3.09 mg (33%)

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Meaning and etymology
"Walnut" does not distinguish the tree from other species of Juglans. Other names include common Walnut in
Britain; Persian walnut in South Africa[15] and Australia;[16] and English walnut in North America and Great
Britain,[17] New Zealand,[18] and Australia,[16] the latter name possibly because English sailors were prominent in
Juglans regia nut distribution at one time.[19] Alternatively, Walter Fox Allen stated in his 1912 treatise What You
Need to Know About Planting, Cultivating and Harvesting this Most Delicious of Nuts:[20] "In America, it has
commonly been known as English walnut to distinguish it from our native species."
Etymologically, the word derives from the Germanic wal- and Old English wealhhnutu, literally "foreign nut", wealh
meaning "foreign" (wealh is akin to the terms Welsh and Vlach; see Walha).[21] For the walnut to be identified as a
"foreign" nut by Anglo-Saxons arriving in the fifth century, native Britons must have passed to them the tradition
that it had been introduced to England from Gaul and Italy.
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Wasabi

Wasabi

Wasabi

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Rosids
Order: Brassicales
Family: Brassicaceae
Genus: Wasabia

Species: W. japonica

Binomial name

Wasabia japonica
Matsum.

Wasabi (ワ サ ビ （ 山 葵 ）, originally 和 佐 比; Wasabia japonica, Cochlearia wasabi, or Eutrema
japonica), also known as Japanese horseradish,[1] is a member of the Brassicaceae family, which includes
cabbages, horseradish, and mustard. Its root is used as a condiment and has an extremely strong flavor. Its hotness is
more akin to that of a hot mustard than that of the capsaicin in a chili pepper, producing vapours that stimulate the
nasal passages more than the tongue. The plant grows naturally along stream beds in mountain river valleys in Japan.
There are also other species used, such as W. koreana, and W. tetsuigi. The two main cultivars in the marketplace are
W. japonica cv. 'Daruma' and cv. 'Mazuma', but there are many others.[2]
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Uses

Fresh wasabi root for sale at Nishiki Market in
Kyoto

Wasabi crop growing on Japan's Izu peninsula

Wasabi is generally sold either as a root which is very finely grated
before use, or as a ready-to-use paste in tubes similar to travel
toothpaste tubes.[3] In restaurants the paste is prepared when the
customer orders, and is made using a grater to grate the root; once the
paste is prepared, it loses flavor in 15 minutes.[4] In sushi preparation,
sushi chefs usually put the wasabi between the fish and the rice
because covering wasabi until served preserves its flavor.

Fresh wasabi leaves can be eaten, having the spicy flavor of wasabi
roots.
Because the burning sensations of wasabi are not oil-based, they are
short-lived compared to the effects of chili peppers, and are washed
away with more food or liquid. The sensation is felt primarily in the
nasal passage and can be quite painful depending on amount taken.

Legumes (peanuts, soybeans, or peas) may be roasted or fried, then
coated with wasabi powder mixed with sugar, salt, or oil and eaten as a
crunchy snack. Inhaling or sniffing wasabi vapor has an effect like
smelling salts, a property exploited by researchers attempting to create
a smoke alarm for the deaf. One deaf subject participating in a test of
the prototype awoke within 10 seconds of wasabi vapor being sprayed
into his sleeping chamber.[5] This was "rewarded" with the 2011 Ig
Nobel Prize in Chemistry to Makoto Imai, Naoki Urushihata, Hideki
Tanemura, Yukinobu Tajima, Hideaki Goto, Koichiro Mizoguchi and
Junichi Murakami for determining the ideal density of airborne wasabi
(pungent horseradish) to wake people in event of an emergency.

True wasabi and western wasabi

Wasabi is difficult to cultivate (see below), and that makes it quite
expensive — as high as $70 to $100 per pound. Due to its high cost, a
common substitute is a mixture of (western) horseradish (which
normally costs less than $1/pound wholesale), mustard, and green food coloring. Although the taste is similar they
are easily distinguished. In Japan, horseradish is referred to as seiyō wasabi (西 洋 わ さ び?, "western wasabi")
.[6] Outside Japan, true wasabi is rare, and colored horseradish-based substitute is normally used instead; in the
United States, wasabi is generally found only at specialty grocers and high-end restaurants.[7]
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Chemistry
The chemical in wasabi that provides for its initial pungency is the volatile allyl isothiocyanate, which is produced
by hydrolysis of natural rhizome thioglucosides (conjugates of the sugar glucose, and sulfur-containing organic
compounds); the hydrolysis reaction is catalyzed by myrosinase and occurs when the enzyme is released on cell
rupture caused by maceration — e.g., grating — of the plant's rhizome.[8][9][10]

The unique flavor of wasabi is a result of complex chemical mixtures from the broken cells of the rhizome, including
those resulting from the hydrolysis of thioglucosides into glucose and methylthioalkyl isothiocyanates:[11][12][13]

•• 6-methylthiohexyl isothiocyanate,
•• 7-methylthioheptyl isothiocyanate, and
•• 8-methylthiooctyl isothiocyanate.
Research has shown that such isothiocyanates inhibit microbe growth, perhaps with implications for preserving food
against spoilage and suppressing oral bacterial growth.[14]

Nutritional information
100g of wasabi root contains:[15]

•• Calories : 109
•• Fat: 0.63
•• Carbohydrates: 23 g
•• Fiber: 7.8 g
•• Protein: 4.8 g

Cultivation

A drawing of a wasabi plant, published in 1828
by Iwasaki Kanen

Few places are suitable for large-scale wasabi cultivation, and
cultivation is difficult even in ideal conditions. In Japan, wasabi is
cultivated mainly in these regions:
• Izu peninsula, located in Shizuoka prefecture
•• Nagano prefecture
•• Shimane prefecture
•• Yamanashi prefecture
•• Iwate prefecture
There are also numerous artificially cultivated facilities as far north as
Hokkaidō and as far south as Kyūshū. As the demand for real wasabi is
very high, Japan has to import a large amount of it from China, Ali
Mountain of Taiwan, and New Zealand.

In North America, a handful of companies and small farmers are
successfully pursuing the trend by cultivating Wasabia japonica. While
only the Pacific Northwest and parts of the Blue Ridge Mountains
provide the right balance of climate and water for natural cultivation of
sawa (water grown) wasabi, the use of hydroponics and greenhouses
has extended the range.

• British Columbia, Canada
• North Carolina, United States
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While the finest sawa wasabi is grown in pure, constantly flowing water, without pesticides or fertilizers, some
growers push growth with fertilizer such as chicken manure, which can be a source of downstream pollution if not
properly managed.[16]

Preparation

Wasabi on a metal oroshigane grater

Wasabi is often grated with a metal oroshigane, but some prefer to use
a more traditional tool made of dried sharkskin with fine skin on one
side and coarse skin on the other. A hand-made grater with irregular
teeth can also be used. If a shark-skin grater is unavailable, ceramic is
usually preferred.[17]

Etymology

The two kanji characters "山" and "葵" do not correspond to their
pronunciation: as such it is an example of gikun (meaning, not sound).
The two characters actually refer to the mountain Asarum, as the
plant's leaves resemble those of a member of Asarum species, in
addition to its ability to grow on shady hillsides. The word, in the form 和 佐 比, appeared in 918 in The Japanese
Names of Medical Herbs (本 草 和 名 Honzō Wamyō). Spelled in this way, the particular kanji are used for their
phonetic values only, known as ateji (sound, not meaning — opposite of gikun).
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Further reading
• Shin IS, Masuda H, Naohide K (August 2004). "Bactericidal activity of wasabi (Wasabia japonica) against

Helicobacter pylori". Int. J. Food Microbiol. 94 (3): 255–61. doi:10.1016/S0168-1605(03)00297-6.
PMID 15246236.

External links
• Wasabi Information (http:/ / www. hort. purdue. edu/ newcrop/ proceedings1993/ V2-051. html#Wasabi) —

Purdue University Agriculture
• Technical Overview (http:/ / www. uni-graz. at/ ~katzer/ engl/ Wasa_jap. html) — Spice Pages

Wattleseed

Steamed Apple Charlotte with Wattle Seed Ice
Cream and a Creme Anglaise

Wattleseed is a term used to describe the edible seeds from around
120 species of Australian Acacia that were traditionally used as food
by Australian Aborigines and they were eaten either green (and
cooked) or dried (and milled to a flour) to make a type of bush bread.

Acacia seed flour has recently gained popularity in Australia due to its
high nutritional content, hardiness, availability, and low toxicity. Due
to its low glycemic index, it is also often incorporated into diabetic
foods. Vic Cherikoff (a significant pioneer in the Australian native
food industry) developed Wattleseed as a flavouring in 1984 from
selected species and this is now the major commercial product used
because of its chocolate, coffee, hazelnut flavour profile. It is often
added to ice cream, granola, chocolates and bread and widely used by chefs to enhance sauces and in whipped cream
and other dairy desserts. Baron's Brewery in Sydney makes Wattle Seed Ale, a spiced ale that is lightly flavored with
Wattleseed.

References
• "Wattleseed" [1]. Vic Cherikoff. Retrieved 25 March 2006. (general information)
• "Wattleseed Extract" [2]. Vic Cherikoff. Retrieved 25 March 2006. (general information)
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[2] http:/ / www. cherikoff. net/ cherikoff/ index. php?id=131
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Wheat

Wheat

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Monocots
(unranked): Commelinids
Order: Poales
Family: Poaceae
Subfamily: Pooideae
Tribe: Triticeae
Genus: Triticum

L.
Species

T. aestivum
T. aethiopicum
T. araraticum
T. boeoticum
T. carthlicum
T. compactum
T. dicoccoides
T. dicoccum
T. durum
T. ispahanicum
T. karamyschevii
T. macha
T. militinae
T. monococcum
T. polonicum
T. spelta
T. sphaerococcum
T. timopheevii
T. turanicum
T. turgidum
T. urartu
T. vavilovii
T. zhukovskyi
References:
Serial No. 42236 [1] ITIS 2002-09-22
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Wheat (Triticum spp.)[2] is a cereal grain, originally from the Levant region of the Near East and Ethiopian
Highlands, but now cultivated worldwide. In 2007 world production of wheat was 607 million tons, making it the
third most-produced cereal after maize (784 million tons) and rice (651 million tons).[3] In 2009, world production of
wheat was 682 million tons, making it the second most-produced cereal after maize (817 million tons), and with rice
as close third (679 million tons).[4]

Wheat is grown on more land area than any other commercial crop and is the most important staple food for humans.
World trade in wheat is greater than for all other crops combined.[5] Globally, wheat is the leading source of
vegetable protein in human food, having a higher protein content than either maize (corn) or rice, the other major
cereals. In terms of total production tonnages used for food, it is currently second to rice as the main human food
crop and ahead of maize, after allowing for maize's more extensive use in animal feeds.
Wheat was a key factor enabling the emergence of city-based societies at the start of civilization because it was one
of the first crops that could be easily cultivated on a large scale, and had the additional advantage of yielding a
harvest that provides long-term storage of food. Wheat contributed to the emergence of city-states in the Fertile
Crescent, including the Babylonian and Assyrian empires. Wheat grain is a staple food used to make flour for
leavened, flat and steamed breads, biscuits, cookies, cakes, breakfast cereal, pasta, noodles, couscous[6] and for
fermentation to make beer,[7] other alcoholic beverages,[8] or biofuel.[9]

Wheat is planted to a limited extent as a forage crop for livestock, and its straw can be used as a construction
material for roofing thatch.[10][11] The whole grain can be milled to leave just the endosperm for white flour. The
by-products of this are bran and germ. The whole grain is a concentrated source of vitamins, minerals, and protein,
while the refined grain is mostly starch.

History

Wild wheat Triticum araraticum, Armenia, Erebuni Reserve

Wheat is one of the first cereals known to have
been domesticated, and wheat's ability to
self-pollinate greatly facilitated the selection of
many distinct domesticated varieties. The
archaeological record suggests that this first
occurred in the regions known as the Fertile
Crescent, and the Nile Delta. These include
southeastern parts of Turkey, Lebanon, Syria, the
Levant, Israel, Egypt and Ethiopia. Recent findings
narrow the first domestication of wheat down to a
small region of southeastern Turkey,[12] and
domesticated Einkorn wheat at Nevalı Çori—40
miles (unknown operator: u'strong' km)

northwest of Gobekli Tepe in Turkey—has been dated to 9,000 B.C.[13] However evidence for the exploitation of
wild barley has been dated to 23,000 B.C. and some say this is also true of pre-domesticated wheat.[14]

Origin
Archaeological analysis of wild emmer indicates that it was first cultivated in the southern Levant with finds at Iraq 
ed-Dubb in northern Jordan dating back as far as 9600 BC.[15][16] Genetic analysis of wild einkorn wheat suggests 
that it was first grown in the Karacadag Mountains in southeastern Turkey. Dated archeological remains of einkorn 
wheat in settlement sites near this region, including those at Abu Hureyra in Syria, suggest the domestication of 
einkorn near the Karacadag Mountain Range. With the anomalous exception of two grains from Iraq ed-Dubb, the 
earliest carbon-14 date for einkorn wheat remains at Abu Hureyra is 7800 to 7500 years BC.[17] Remains of
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harvested emmer from several sites near the Karacadag Range have been dated to between 8600 (at Cayonu) and
8400 BC (Abu Hureyra), that is, in the Neolithic period. With the exception of Iraq ed-Dubb, the earliest carbon-14
dated remains of domesticated emmer wheat were found in the earliest levels of Tell Aswad, in the Damascus basin,
near Mount Hermon in Syria. These remains were dated by Willem van Zeist and his assistant Johanna
Bakker-Heeres to 8800 BC. They also concluded that the settlers of Tell Aswad did not develop this form of emmer
themselves, but brought the domesticated grains with them from an as yet unidentified location elsewhere.[18]

Cultivation and repeated harvesting and sowing of the grains of wild grasses led to the creation of domestic strains,
as mutant forms ('sports') of wheat were preferentially chosen by farmers. In domesticated wheat, grains are larger,
and the seeds (spikelets) remain attached to the ear by a toughened rachis during harvesting. In wild strains, a more
fragile rachis allows the ear to easily shatter and disperse the spikelets.[19] Selection for these traits by farmers might
not have been deliberately intended, but simply have occurred because these traits made gathering the seeds easier;
nevertheless such 'incidental' selection was an important part of crop domestication. As the traits that improve wheat
as a food source also involve the loss of the plant's natural seed dispersal mechanisms, highly domesticated strains of
wheat cannot survive in the wild.

Wheat harvest on the Palouse, Idaho, United
States

Cultivation of wheat began to spread beyond the Fertile Crescent after
about 8000 BC. Jared Diamond traces the spread of cultivated emmer
wheat starting in the Fertile Crescent about 8500 BC, reaching Greece,
Cyprus and India by 6500 BC, Egypt shortly after 6000 BC, and
Germany and Spain by 5000 BC.[20] "The early Egyptians were
developers of bread and the use of the oven and developed baking into
one of the first large-scale food production industries." [21] By 3000
BC, wheat had reached England, and Scandinavia. A millennium later
it reached China.

Wheat continued to spread throughout Europe. In England, thatch was
used for roofing in the Bronze Age, and was in common use until the late 19th century.[22]

Farming techniques
Technological advances in soil preparation and seed placement at planting time, use of crop rotation and fertilizers to
improve plant growth, and advances in harvesting methods have all combined to promote wheat as a viable crop.
Agricultural cultivation using horse collar leveraged plows (at about 3000 BC) was one of the first innovations that
increased productivity. Much later, when the use of seed drills replaced broadcasting sowing of seed in the 18th
century, another great increase in productivity occurred. Yields of wheat per unit area increased as methods of crop
rotation were applied to long cultivated land, and the use of fertilizers became widespread. Improved agricultural
husbandry has more recently included threshing machines and reaping machines (the 'combine harvester'),
tractor-drawn cultivators and planters, and better varieties (see Green Revolution and Norin 10 wheat). Great
expansions of wheat production occurred as new arable land was farmed in the Americas and Australia in the 19th
and 20th centuries.
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Controversy
US EPA Title 40 Section 503 allows for wheat to be grown on sewage sludge.[23]Some uptake of heavy metals is
possible.[24] Flour grown on sewage sludge is not USDA Certified Organic.[25]. Cereal crops such as wheat might
become contamined with E. coli.[26]

Genetics

Spikelets of a hulled wheat, einkorn

Wheat genetics is more complicated than that of most other domesticated
species. Some wheat species are diploid, with two sets of chromosomes, but
many are stable polyploids, with four sets of chromosomes (tetraploid) or six
(hexaploid).[27]

• Einkorn wheat (T. monococcum) is diploid (AA, two complements of seven
chromosomes, 2n=14).[2]

• Most tetraploid wheats (e.g. emmer and durum wheat) are derived from wild
emmer, T. dicoccoides. Wild emmer is itself the result of a hybridization
between two diploid wild grasses, T. urartu and a wild goatgrass such as
Aegilops searsii or Ae. speltoides. The unknown grass has never been

identified among now surviving wild grasses, but the closest living relative is Aegilops speltoides. The
hybridization that formed wild emmer (AABB) occurred in the wild, long before domestication,[27] and was
driven by natural selection.

• Hexaploid wheats evolved in farmers' fields. Either domesticated emmer or durum wheat hybridized with yet
another wild diploid grass (Aegilops tauschii) to make the hexaploid wheats, spelt wheat and bread wheat.[27]

These have three sets of paired chromosomes, three times as many as in diploid wheat.
The presence of certain versions of wheat genes has been important for crop yields. Apart from mutant versions of
genes selected in antiquity during domestication, there has been more recent deliberate selection of alleles that affect
growth characteristics. Genes for the 'dwarfing' trait, first used by Japanese wheat breeders to produce short-stalked
wheat, have had a huge effect on wheat yields world-wide, and were major factors in the success of the Green
Revolution in Mexico and Asia. Dwarfing genes enable the carbon that is fixed in the plant during photosynthesis to
be diverted towards seed production, and they also help prevent the problem of lodging. 'Lodging' occurs when an
ear stalk falls over in the wind and rots on the ground, and heavy nitrogenous fertilization of wheat makes the grass
grow taller and become more susceptible to this problem. By 1997, 81% of the developing world's wheat acreage
was planted to semi-dwarf wheats, giving both increased yields and better response to nitrogenous fertilizer.
Wild grasses in the genus Triticum and related genera, and grasses such as rye have been a source of many
disease-resistance traits for cultivated wheat breeding since the 1930s.[28]

Heterosis, or hybrid vigor (as in the familiar F1 hybrids of maize), occurs in common (hexaploid) wheat, but it is
difficult to produce seed of hybrid cultivars on a commercial scale (as is done with maize) because wheat flowers are
complete and normally self-pollinate. Commercial hybrid wheat seed has been produced using chemical hybridizing
agents; these chemicals selectively interfere with pollen development, or naturally occurring cytoplasmic male
sterility systems. Hybrid wheat has been a limited commercial success in Europe (particularly France), the USA and
South Africa.[29] F1 hybrid wheat cultivars should not be confused with the standard method of breeding inbred
wheat cultivars by crossing two lines using hand emasculation, then selfing or inbreeding the progeny many (ten or
more) generations before release selections are identified to be released as a variety or cultivar.
Synthetic hexaploids made by crossing the wild goatgrass wheat ancestor Aegilops tauschii and various durum
wheats are now being deployed, and these increase the genetic diversity of cultivated wheats.[30]

http://en.wikipedia.org/w/index.php?title=Sewage_sludge
http://en.wikipedia.org/w/index.php?title=Escherichia_coli
http://en.wikipedia.org/w/index.php?title=Einkorn
http://en.wikipedia.org/w/index.php?title=File%3AUsdaeinkorn1_Triticum_monococcum.jpg
http://en.wikipedia.org/w/index.php?title=Diploid
http://en.wikipedia.org/w/index.php?title=Polyploidy
http://en.wikipedia.org/w/index.php?title=Tetraploid
http://en.wikipedia.org/w/index.php?title=Hexaploid
http://en.wikipedia.org/w/index.php?title=Einkorn
http://en.wikipedia.org/w/index.php?title=Emmer
http://en.wikipedia.org/w/index.php?title=Durum
http://en.wikipedia.org/w/index.php?title=Aegilops_speltoides
http://en.wikipedia.org/w/index.php?title=Aegilops_tauschii
http://en.wikipedia.org/w/index.php?title=Hexaploid
http://en.wikipedia.org/w/index.php?title=Common_wheat
http://en.wikipedia.org/w/index.php?title=Alleles
http://en.wikipedia.org/w/index.php?title=Norin_10_wheat
http://en.wikipedia.org/w/index.php?title=Green_Revolution
http://en.wikipedia.org/w/index.php?title=Green_Revolution
http://en.wikipedia.org/w/index.php?title=Transgenic_plant
http://en.wikipedia.org/w/index.php?title=Heterosis
http://en.wikipedia.org/w/index.php?title=Maize
http://en.wikipedia.org/w/index.php?title=Self-pollination
http://en.wikipedia.org/w/index.php?title=France


Wheat 1239

Stomata (or leaf pores) are involved in both uptake of carbon dioxide gas from the atmosphere and water vapor
losses from the leaf due to water transpiration. Basic physiological investigation of these gas exchange processes has
yielded valuable carbon isotope based methods that are used for breeding wheat varieties with improved water-use
efficiency. These varieties can improve crop productivity in rain-fed dry-land wheat farms.[31]

In 2010, a team of UK scientists funded by BBSRC announced they had decoded the wheat genome for the first time
(95% of the genome of a variety of wheat known as Chinese Spring line 42).[32] This genome was released in a basic
format for scientists and plant breeders to use but was not a fully annotated sequence which was reported in some of
the media.[33] The gene rich regions of several chromosomes have been sequenced[34][35] and made available at http:/
/ www. wheatgenome. info[36], and a fully annotated sequence is being assembled by a global consortium (IWGSC
http:/ / www. wheatgenome. org/ ), including members of this team.

Plant breeding

Sheaved and stooked wheat

Wheat

Wheat

In traditional agricultural systems wheat populations often consist of
landraces, informal farmer-maintained populations that often maintain
high levels of morphological diversity. Although landraces of wheat
are no longer grown in Europe and North America, they continue to be
important elsewhere. The origins of formal wheat breeding lie in the
nineteenth century, when single line varieties were created through
selection of seed from a single plant noted to have desired properties.
Modern wheat breeding developed in the first years of the twentieth
century and was closely linked to the development of Mendelian
genetics. The standard method of breeding inbred wheat cultivars is by
crossing two lines using hand emasculation, then selfing or inbreeding
the progeny. Selections are identified (shown to have the genes
responsible for the varietal differences) ten or more generations before
release as a variety or cultivar.[37]

F1 hybrid wheat cultivars should not be confused with wheat cultivars
deriving from standard plant breeding. Heterosis or hybrid vigor (as in
the familiar F1 hybrids of maize) occurs in common (hexaploid) wheat,
but it is difficult to produce seed of hybrid cultivars on a commercial
scale as is done with maize because wheat flowers are complete and
normally self-pollinate.[37] Commercial hybrid wheat seed has been
produced using chemical hybridizing agents, plant growth regulators
that selectively interfere with pollen development, or naturally
occurring cytoplasmic male sterility systems. Hybrid wheat has been a
limited commercial success in Europe (particularly France), the United
States and South Africa.[38]

The major breeding objectives include high grain yield, good quality,
disease and insect resistance and tolerance to abiotic stresses include
mineral, moisture and heat tolerance. The major diseases in temperate
environments include the following, arranged in a rough order of their
significance from cooler to warmer climates: eyespot, Stagonospora
nodorum blotch (also known as glume blotch), yellow or stripe rust,
powdery mildew, Septoria tritici blotch (sometimes known as leaf blotch), brown or leaf rust, Fusarium head blight,
tan spot and stem rust. In tropical areas, spot blotch (also known as Helminthosporium leaf blight) is also important.
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Hulled versus free-threshing wheat

A mature wheat field in Israel

The four wild species of wheat, along with the domesticated varieties
einkorn,[39] emmer[40] and spelt,[41] have hulls. This more primitive
morphology (in evolutionary terms) consists of toughened glumes that
tightly enclose the grains, and (in domesticated wheats) a semi-brittle
rachis that breaks easily on threshing. The result is that when threshed,
the wheat ear breaks up into spikelets. To obtain the grain, further
processing, such as milling or pounding, is needed to remove the hulls
or husks. In contrast, in free-threshing (or naked) forms such as durum
wheat and common wheat, the glumes are fragile and the rachis tough.
On threshing, the chaff breaks up, releasing the grains. Hulled wheats
are often stored as spikelets because the toughened glumes give good
protection against pests of stored grain.[39]

Naming

Sack of wheat

There are many botanical classification systems used for wheat
species, discussed in a separate article on Wheat taxonomy. The name
of a wheat species from one information source may not be the name
of a wheat species in another.

Within a species, wheat cultivars are further classified by wheat
breeders and farmers in terms of:
• Growing season, such as winter wheat vs. spring wheat.[11]

• Protein content. Bread wheat protein content ranges from 10% in
some soft wheats with high starch contents, to 15% in hard wheats.

• The quality of the wheat protein gluten. This protein can determine
the suitability of a wheat to a particular dish. A strong and elastic gluten present in bread wheats enables dough to
trap carbon dioxide during leavening, but elastic gluten interferes with the rolling of pasta into thin sheets. The
gluten protein in durum wheats used for pasta is strong but not elastic.

• Grain color (red, white or amber). Many wheat varieties are reddish-brown due to phenolic compounds present in
the bran layer which are transformed to pigments by browning enzymes. White wheats have a lower content of
phenolics and browning enzymes, and are generally less astringent in taste than red wheats. The yellowish color
of durum wheat and semolina flour made from it is due to a carotenoid pigment called lutein, which can be
oxidized to a colorless form by enzymes present in the grain.

Major cultivated species of wheat
• Common wheat or Bread wheat (T. aestivum) – A hexaploid species that is the most widely cultivated in the

world.
• Durum (T. durum) – The only tetraploid form of wheat widely used today, and the second most widely cultivated

wheat.
• Einkorn (T. monococcum) – A diploid species with wild and cultivated variants. Domesticated at the same time

as emmer wheat, but never reached the same importance.
• Emmer (T. dicoccum) – A tetraploid species, cultivated in ancient times but no longer in widespread use.
• Spelt (T. spelta) – Another hexaploid species cultivated in limited quantities.
Classes used in the United States are
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• Durum – Very hard, translucent, light-colored grain used to make semolina flour for pasta and bulghur.
• Hard Red Spring – Hard, brownish, high-protein wheat used for bread and hard baked goods. Bread Flour and

high-gluten flours are commonly made from hard red spring wheat. It is primarily traded at the Minneapolis Grain
Exchange.

• Hard Red Winter – Hard, brownish, mellow high-protein wheat used for bread, hard baked goods and as an
adjunct in other flours to increase protein in pastry flour for pie crusts. Some brands of unbleached all-purpose
flours are commonly made from hard red winter wheat alone. It is primarily traded by the Kansas City Board of
Trade. One variety is known as "turkey red wheat", and was brought to Kansas by Mennonite immigrants from
Russia.[42]

• Soft Red Winter – Soft, low-protein wheat used for cakes, pie crusts, biscuits, and muffins. Cake flour, pastry
flour, and some self-rising flours with baking powder and salt added, for example, are made from soft red winter
wheat. It is primarily traded by the Chicago Board of Trade.

• Hard White – Hard, light-colored, opaque, chalky, medium-protein wheat planted in dry, temperate areas. Used
for bread and brewing.

• Soft White – Soft, light-colored, very low protein wheat grown in temperate moist areas. Used for pie crusts and
pastry. Pastry flour, for example, is sometimes made from soft white winter wheat.

Red wheats may need bleaching; therefore, white wheats usually command higher prices than red wheats on the
commodities market.

As a food

Wheat is used in a wide variety of foods.
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Wheat germ crude (not whole grain)

Nutritional value per 100 g (unknown operator: u'strong' oz)

Energy  1506 kJ (unknown operator: u'strong' kcal)

Carbohydrates 51.8 g

- Dietary fiber 13.2 g

Fat 9.72 g

Protein 23.15 g

Thiamine (vit. B1) 1.882 mg (164%)

Riboflavin (vit. B2) 0.499 mg (42%)

Niacin (vit. B3) 6.813 mg (45%)

Pantothenic acid (B5) 0.05 mg (1%)

Vitamin B6 1.3 mg (100%)

Folate (vit. B9) 281 μg (70%)

Calcium 39 mg (4%)

Iron 6.26 mg (48%)

Magnesium 239 mg (67%)

Phosphorus 842 mg (120%)

Potassium 892 mg (19%)

Zinc 12.29 mg (129%)

Manganese 13.301 mg

Percentages are relative to
US recommendations for adults.

Source: USDA Nutrient Database [26]

Raw wheat can be ground into flour or, using hard durum wheat only, can be ground into semolina; germinated and
dried creating malt; crushed or cut into cracked wheat; parboiled (or steamed), dried, crushed and de-branned into
bulgur also known as groats. If the raw wheat is broken into parts at the mill, as is usually done, the outer husk or
bran can be used several ways. Wheat is a major ingredient in such foods as bread, porridge, crackers, biscuits,
Muesli, pancakes, pies, pastries, cakes, cookies, muffins, rolls, doughnuts, gravy, boza (a fermented beverage), and
breakfast cereals (e.g., Wheatena, Cream of Wheat, Shredded Wheat, and Wheaties).

Nutrition
100 grams of hard red winter wheat contain about 12.6 grams of protein, 1.5 grams of total fat, 71 grams of
carbohydrate (by difference), 12.2 grams of dietary fiber, and 3.2 mg of iron (17% of the daily requirement); the
same weight of hard red spring wheat contains about 15.4 grams of protein, 1.9 grams of total fat, 68 grams of
carbohydrate (by difference), 12.2 grams of dietary fiber, and 3.6 mg of iron (20% of the daily requirement).[43]

Much of the carbohydrate fraction of wheat is starch. Wheat starch is an important commercial product of wheat, but
second in economic value to wheat gluten.[44] The principal parts of wheat flour are gluten and starch. These can be
separated in a kind of home experiment, by mixing flour and water to form a small ball of dough, and kneading it
gently while rinsing it in a bowl of water. The starch falls out of the dough and sinks to the bottom of the bowl,
leaving behind a ball of gluten.
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Nutritional importance of wheat
Wheat is grown on more than 240 million hectares, larger than for any other crop. World trade in wheat is greater
than for all other crops combined. With rice, wheat is world's most favored staple food. Wheat provides more
nourishment for humans than any other food source. It is a major diet component because of the wheat plant’s
agronomic adaptability with the ability to grow from near arctic regions to equator, from sea level to plains of Tibet
(4000 meters above sea level). In addition to agronomic adaptability, wheat offers ease of grain storage and ease of
converting grain into flour for making edible, palatable, interesting and satisfying foods. Wheat is the most important
source of carbohydrate in a majority of countries.
Wheat protein is easily digested by nearly 99% of human population (see gluten sensitivity for exception). So is its
starch. Wheat also contains a diversity of minerals, vitamins and fats (lipids). With a small amount of animal or
legume protein added, a wheat-based meal is highly nutritious. A predominately wheat-based diet is higher in fiber
than a meat-based diet.
The most common forms of wheat are white and red wheat. However, other natural forms of wheat exist. For
example, in the highlands of Ethiopia grows purple wheat, a tetraploid species of wheat that is rich in anti-oxidants.
Other commercially minor but nutritionally-promising species of naturally evolved wheat species include black,
yellow and blue wheat.[45][46][5]

Health concerns
Several screening studies in Europe, South America, Australasia, and the USA suggest that approximately 0.5–1% of
these populations may have undetected coeliac disease.[47] coeliac (also written as celiac) disease is a condition that
is caused by an adverse immune system reaction to gliadin, a gluten protein found in wheat (and similar proteins of
the tribe Triticeae which includes other species such as barley and rye). Upon exposure to gliadin, the enzyme tissue
transglutaminase modifies the protein, and the immune system cross-reacts with the bowel tissue, causing an
inflammatory reaction. That leads to flattening of the lining of the small intestine, which interferes with the
absorption of nutrients. The only effective treatment is a lifelong gluten-free diet.
The estimate for people in the United States is between 0.5 and 1.0 percent of the population.[48][49][50]

While the disease is caused by a reaction to wheat proteins, it is not the same as wheat allergy.

Comparison of wheat with other major staple foods
The following table shows the nutrient content of wheat and other major staple foods in a raw form.[51]

Raw forms of these staples, however, aren't edible and can not be digested. These must be sprouted, or prepared and
cooked as appropriate for human consumption. In sprouted or cooked form, the relative nutritional and
anti-nutritional contents of each of these grains is remarkably different from that of raw form of these grains reported
in this table.
In cooked form, the nutrition value for each staple depends on the cooking method (for example: baking, boiling,
steaming, frying, etc.).
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Nutrient content of major staple foods[52]

STAPLE: Maize /
Corn[A]

Rice[B] Wheat[C] Potato[D] Cassava[E] Soybean[F] Sweet
potato[G]

Sorghum[H] Yam[Y] Plantain[Z]

Component (per 100g
portion)

Amount Amount Amount Amount Amount Amount Amount Amount Amount Amount

Water (g) 76 12 11 79 60 68 77 9 70 65

Energy (kJ) 360 1528 1419 322 670 615 360 1419 494 511

Protein (g) 3.2 7.1 13.7 2.0 1.4 13.0 1.6 11.3 1.5 1.3

Fat (g) 1.18 0.66 2.47 0.09 0.28 6.8 0.05 3.3 0.17 0.37

Carbohydrates (g) 19 80 71 17 38 11 20 75 28 32

Fiber (g) 2.7 1.3 10.7 2.2 1.8 4.2 3 6.3 4.1 2.3

Sugar (g) 3.22 0.12 0 0.78 1.7 0 4.18 0 0.5 15

Calcium (mg) 2 28 34 12 16 197 30 28 17 3

Iron (mg) 0.52 4.31 3.52 0.78 0.27 3.55 0.61 4.4 0.54 0.6

Magnesium (mg) 37 25 144 23 21 65 25 0 21 37

Phosphorus (mg) 89 115 508 57 27 194 47 287 55 34

Potassium (mg) 270 115 431 421 271 620 337 350 816 499

Sodium (mg) 15 5 2 6 14 15 55 6 9 4

Zinc (mg) 0.45 1.09 4.16 0.29 0.34 0.99 0.3 0 0.24 0.14

Copper (mg) 0.05 0.22 0.55 0.11 0.10 0.13 0.15 - 0.18 0.08

Manganese (mg) 0.16 1.09 3.01 0.15 0.38 0.55 0.26 - 0.40 -

Selenium (mcg) 0.6 15.1 89.4 0.3 0.7 1.5 0.6 0 0.7 1.5

Vitamin C (mg) 6.8 0 0 19.7 20.6 29 2.4 0 17.1 18.4

Thiamin (mg) 0.20 0.58 0.42 0.08 0.09 0.44 0.08 0.24 0.11 0.05

Riboflavin (mg) 0.06 0.05 0.12 0.03 0.05 0.18 0.06 0.14 0.03 0.05

Niacin (mg) 1.70 4.19 6.74 1.05 0.85 1.65 0.56 2.93 0.55 0.69

Pantothenic acid (mg) 0.76 1.01 0.94 0.30 0.11 0.15 0.80 - 0.31 0.26

Vitamin B6 (mg) 0.06 0.16 0.42 0.30 0.09 0.07 0.21 - 0.29 0.30

Folate Total (mcg) 46 231 43 16 27 165 11 0 23 22

Vitamin A (IU) 208 0 0 2 13 180 14187 0 138 1127

Vitamin E,
alpha-tocopherol (mg)

0.07 0.11 0 0.01 0.19 0 0.26 0 0.39 0.14

Vitamin K (mcg) 0.3 0.1 0 1.9 1.9 0 1.8 0 2.6 0.7

Beta-carotene (mcg) 52 0 0 1 8 0 8509 0 83 457

Lutein+zeazanthin
(mcg)

764 0 0 8 0 0 0 0 0 30

Saturated fatty acids (g) 0.18 0.18 0.45 0.03 0.07 0.79 0.02 0.46 0.04 0.14

Monounsaturated fatty
acids (g)

0.35 0.21 0.34 0.00 0.08 1.28 0.00 0.99 0.01 0.03

Polyunsaturated fatty
acids (g)

0.56 0.18 0.98 0.04 0.05 3.20 0.01 1.37 0.08 0.07
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A  corn, sweet, yellow, raw B  rice, white, long-grain, regular, raw

C  wheat, durum D  potato, flesh and skin, raw

E  cassava, raw F  soybeans, green, raw

G  sweetpotato, raw, unprepared H  sorghum, raw

Y  yam, raw Z  plantains, raw

Commercial use

Wheat output in 2005

Harvested wheat grain that enters trade is classified
according to grain properties for the purposes of the
commodities market. Wheat buyers use these to decide
which wheat to buy, as each class has special uses, and
producers use them to decide which classes of wheat
will be most profitable to cultivate.

Wheat is widely cultivated as a cash crop because it
produces a good yield per unit area, grows well in a
temperate climate even with a moderately short
growing season, and yields a versatile, high-quality flour that is widely used in baking. Most breads are made with
wheat flour, including many breads named for the other grains they contain like most rye and oat breads. The
popularity of foods made from wheat flour creates a large demand for the grain, even in economies with significant
food surpluses.

Utensil made of dry wheat branches for loaves of
bread

In recent years, low international wheat prices have often encouraged
farmers in the USA to change to more profitable crops. In 1998, the
price at harvest was $2.68 per bushel. A USDA report[53] revealed that
in 1998, average operating costs were $1.43 per bushel and total costs
were $3.97 per bushel. In that study, farm wheat yields averaged 41.7
bushels per acre (2.2435 metric ton / hectare), and typical total wheat
production value was $31,900 per farm, with total farm production
value (including other crops) of $173,681 per farm, plus $17,402 in
government payments. There were significant profitability differences
between low- and high-cost farms, mainly due to crop yield
differences, location, and farm size.

In 2007 there was a dramatic rise in the price of wheat due to freezes and flooding in the northern hemisphere and a
drought in Australia. Wheat futures in September, 2007 for December and March delivery had risen above $9.00 a
bushel, prices never seen before.[54] There were complaints in Italy about the high price of pasta.[55] This followed a
wider trend of escalating food prices around the globe, driven in part by climatic conditions such as drought in
Australia, the diversion of arable land to other uses (such as producing government-subsidised bio-oil crops), and
later by some food-producing nations placing bans or restrictions on exports in order to satisfy their own consumers.
Other drivers affecting wheat prices include the movement to bio fuels and rising incomes in developing countries,
which is causing a shift in eating patterns from predominantly rice to more meat based diets (a rise in meat
production equals a rise in grain consumption—seven kilograms of grain is required to produce one kilogram of
beef).[56]
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Production and consumption

Worldwide wheat production

In 2003, global per capita wheat
consumption was 67 kg, with the highest per
capita consumption (239 kg) found in
Kyrgyzstan.[57] In 1997, global wheat
consumption was 101 kg per capita, with the
highest consumption (623 kg per capita) in
Denmark, but most of this (81%) was for
animal feed.[58] Wheat is the primary food
staple in North Africa and the Middle East,
and is growing in popularity in Asia. Unlike
rice, wheat production is more widespread
globally though China's share is almost
one-sixth of the world.

In the 20th century, global wheat output expanded by about 5-fold, but until about 1955 most of this reflected
increases in wheat crop area, with lesser (about 20%) increases in crop yields per unit area. After 1955 however,
there was a dramatic ten-fold increase in the rate of wheat yield improvement per year, and this became the major
factor allowing global wheat production to increase. Thus technological innovation and scientific crop management
with synthetic nitrogen fertilizer, irrigation and wheat breeding were the main drivers of wheat output growth in the
second half of the century. There were some significant decreases in wheat crop area, for instance in North
America.[59]

Better seed storage and germination ability (and hence a smaller requirement to retain harvested crop for next year's
seed) is another 20th century technological innovation. In Medieval England, farmers saved one-quarter of their
wheat harvest as seed for the next crop, leaving only three-quarters for food and feed consumption. By 1999, the
global average seed use of wheat was about 6% of output.
Several factors are currently slowing the rate of global expansion of wheat production: population growth rates are
falling while wheat yields continue to rise, and the better economic profitability of other crops such as soybeans and
maize, linked with investment in modern genetic technologies, has promoted shifts to other crops.

Farming systems
In the Punjab region of India and Pakistan, as well as North China, irrigation has been a major contributor to
increased grain output. More widely over the last 40 years, a massive increase in fertilizer use together with the
increased availability of semi-dwarf varieties in developing countries, has greatly increased yields per hectare. In
developing countries, use of (mainly nitrogenous) fertilizer increased 25-fold in this period. However, farming
systems rely on much more than fertilizer and breeding to improve productivity. A good illustration of this is
Australian wheat growing in the southern winter cropping zone, where, despite low rainfall (300 mm), wheat
cropping is successful even with relatively little use of nitrogenous fertilizer. This is achieved by 'rotation cropping'
(traditionally called the ley system) with leguminous pastures and, in the last decade, including a canola crop in the
rotations has boosted wheat yields by a further 25% .[60] In these low rainfall areas, better use of available soil-water
(and better control of soil erosion) is achieved by retaining the stubble after harvesting and by minimizing tillage.[61]

In 2009, the most productive farms for wheat were in France producing 7.45 metric tonnes per hectare. The five 
largest producers of wheat in 2009 were China (115 million metric tonnes), India (81 MMT), Russian Federation (62 
MMT), United States (60 MMT) and France (38 MMT). The wheat farm productivity in India and Russia were about 
35% of the wheat farm productivity in France. China's farm productivity for wheat, in 2009, was about double that of 
Russia. If India and Russia could adopt the farming knowledge and technology of France, the world production of
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wheat would be 40% higher with a farming area same as the area farmed for wheat in 2009.[4]

In addition to gap in farming system technology and knowledge, some large wheat grain producing countries have
significant losses after harvest at the farm and because of poor roads, inadequate storage technologies, inefficient
supply chains and farmer's inability to bring the produce into retail markets dominated by small shopkeepers.
Various studies in India, for example, have concluded that about 10% of total wheat production is lost at farm level,
another 10% is lost because of poor storage and road networks, and additional amounts lost at retail level. One study
claims that if these post-harvest wheat grain losses could be eliminated with better infrastructure and retail network,
in India alone enough food would be saved every year to feed 70 to 100 million people over a year.[62]

Futures contracts
Wheat futures are traded on the Chicago Board of Trade, Kansas City Board of Trade, and Minneapolis Grain
Exchange, and have delivery dates in March (H), May (K), July (N), September (U), and December (Z).[63]

Top Ten Wheat Producers — 2008 (million metric ton)

  People's Republic of China 112

  India 79

  United States 68

  Russia 64

  France 39

  Canada 29

  Germany 26

  Ukraine 26

  Australia 21

  Pakistan 21

World Total 690

Source: UN Food & Agriculture Organisation
(FAO)[64]

Geographical variation
There are substantial differences in wheat farming, trading, policy, sector growth, and wheat uses in different regions
of the world. In the EU and Canada for instance, there is significant addition of wheat to animal feeds, but less so in
the USA.
The biggest wheat producer in 2009 was EU-27, followed by China, India, Russian Federation, and USA.[65]

The largest exporters of wheat in 2009 were, in order of exported quantities: United States, EU-27, Canada, Russian
Federation, Australia, Ukraine and Kazakhstan. Upon the results of 2011, Ukraine became world's sixth wheat
exporter as well.[66]The largest importers of wheat in 2009 were, in order of imported quantities: Egypt, EU-27,
Brazil, Indonesia, Algeria and Japan. EU-27 was on both export and import list, because EU countries such as Italy
and Spain imported wheat, while other EU-27 countries exported their harvest. The Black Sea region - which
includes Kazakhstan, the Russian Federation and Ukraine - is amongst the most promising area for grain exporters; it
possess significant production potential in terms of both wheat yield and area increases. Black sea region is also
located close to the traditional grain importers in the Middle East, North Africa and Central Asia.[65]

In the rapidly developing countries of Asia, westernization of diets associated with increasing prosperity is leading to
growth in per capita demand for wheat at the expense of the other food staples.
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In the past, there has been significant governmental intervention in wheat markets, such as price supports in the USA
and farm payments in the EU. In the EU these subsidies have encouraged heavy use of fertilizers inputs with
resulting high crop yields. In Australia and Argentina direct government subsidies are much lower.[67]

World's most productive wheat farms and farmers
The average world farm yield for wheat was 3.1 tonnes per hectare, in 2010.
Netherlands wheat farms were the most productive in 2010, with a nationwide average of 8.9 tonnes per hectare.[68]

Belgium was a close second.
Various regions of the world hold wheat production yield contests every year. Yields above 12 tonnes per hectare are
routinely achieved in many parts of the world. Chris Dennison of Oamaru, New Zealand, set a world record for
wheat yield in 2003 at 15.015 tonnes per hectare (223 bushels/acre). In 2010, this record was surpassed by another
New Zealand farmer, Michael Solari, with 15.636 tonnes per hectare (232.64 bushels/acre) at Otama, Gore.[69]

Agronomy

Wheat spikelet with the three anthers
sticking out

Crop development

Wheat normally needs between 110 and 130 days between planting and harvest,
depending upon climate, seed type, and soil conditions (winter wheat lies
dormant during a winter freeze). Optimal crop management requires that the
farmer have a detailed understanding of each stage of development in the
growing plants. In particular, spring fertilizers, herbicides, fungicides, growth
regulators are typically applied only at specific stages of plant development. For
example, it is currently recommended that the second application of nitrogen is
best done when the ear (not visible at this stage) is about 1 cm in size (Z31 on
Zadoks scale). Knowledge of stages is also important to identify periods of
higher risk from the climate. For example, pollen formation from the mother cell,
and the stages between anthesis and maturity are susceptible to high
temperatures, and this adverse effect is made worse by water stress.[70] Farmers
also benefit from knowing when the 'flag leaf' (last leaf) appears, as this leaf represents about 75% of photosynthesis
reactions during the grain filling period, and so should be preserved from disease or insect attacks to ensure a good
yield.

Several systems exist to identify crop stages, with the Feekes and Zadoks scales being the most widely used. Each
scale is a standard system which describes successive stages reached by the crop during the agricultural season.

Wheat at the anthesis stage. Face view (left) and side view (right) & Wheat ear at the late milk
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Diseases
There are many wheat diseases, mainly caused by fungi, bacteria, and viruses.[71] Plant breeding to develop new
disease-resistant varieties, and sound crop management practices are important for preventing disease. Fungicides,
used to prevent the significant crop losses from fungal disease, can be a significant variable cost in wheat production.
Estimates of the amount of wheat production lost owing to plant diseases vary between 10–25% in Missouri.[72] A
wide range of organisms infect wheat, of which the most important are viruses and fungi.
The main wheat-disease categories are:
• Seed-borne diseases: these include seed-borne scab, seed-borne Stagonospora (previously known as Septoria),

common bunt (stinking smut), and loose smut. These are managed with fungicides.
• Leaf- and head- blight diseases: Powdery mildew, leaf rust, Septoria tritici leaf blotch, Stagonospora (Septoria)

nodorum leaf and glume blotch, and Fusarium head scab.[73]

• Crown and root rot diseases: Two of the more important of these are 'take-all' and Cephalosporium stripe. Both of
these diseases are soil borne.

• Viral diseases: Wheat spindle streak mosaic (yellow mosaic) and barley yellow dwarf are the two most common
viral diseases. Control can be achieved by using resistant varieties.

Pests
Wheat is used as a food plant by the larvae of some Lepidoptera (butterfly and moth) species including The Flame,
Rustic Shoulder-knot, Setaceous Hebrew Character and Turnip Moth. Early in the season, birds and rodents can also
cause significant damage to a crop by digging up and eating newly planted seeds or young plants. They can also
damage the crop late in the season by eating the grain from the mature spike. Recent post-harvest losses in cereals
amount to billions of dollars per year in the USA alone, and damage to wheat by various borers, beetles and weevils
is no exception.[74] Rodents can also cause major losses during storage, and in major grain growing regions, field
mice numbers can sometimes build up explosively to plague proportions because of the ready availability of food.[75]

To reduce the amount of wheat lost to post-harvest pests, Agricultural Research Service scientists have developed an
“insect-o-graph,” which can detect insects in wheat that are not visible to the naked eye. The device uses electrical
signals to detect the insects as the wheat is being milled. The new technology is so precise that it can detect 5-10
infested seeds out of 300,000 good ones.[76] Tracking insect infestations in stored grain is critical for food safety as
well as for the marketing value of the crop.
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White tea

White Bai Hao Yinzhen tea leaves.

White tea (Chinese: 白 茶; pinyin: báichá) is a lightly
oxidized[1] tea grown and harvested almost exclusively in
China, primarily in the Fujian province.[2]

White tea comes from the delicate buds and younger leaves of
the Chinese Camellia sinensis plant. These buds and leaves
are allowed to wither in natural sunlight before they are
lightly processed to prevent oxidation or further tea
processing. This preserves the characteristic flavour of the
white tea.

The name "white tea" derives from the fine silvery-white
hairs on the unopened buds of the tea plant, which gives the
plant a whitish appearance.[3]

History
White tea originated in China; however, the history of white tea is contested and complicated. Finding adequate
citation is not easy when discussing China's teas in general because the system of knowledge is often orally
transmitted. Scholars and tea merchants generally disagree as to when the first production of white tea (as it is
understood in China today) began. What is today known as white tea may have come into creation in the last two
centuries. White tea may have first appeared in English publication in 1876, where it is categorized as a black tea
because it is not initially cooked like a green tea, to deactivate internal enzymes and external microbes.[4] It is worth
noting that at this time Hanson only identified two types of tea, black and green.
When working loosely with sources, claims are made that white tea is the oldest type of tea for various reasons, 
though it should be noted that among university-appointed tea scholars in China, debate focuses on whether green or 
black tea (known as "red tea" in China) is the oldest form of tea, and white tea is conspicuously absent from this 
dialogue. Stories do appear referring to a "white" tea as the preferred tea of Chinese royalty, where it was first 
produced during the Tang Dynasty (618‒907 A.D.). For some time, only the emperor and his courtiers would drink 
white tea as it was rare and expensive. However, this "white" tea was produced differently than it is today. At this
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time leaves were compressed into cakes. By 1200 A.D., around the time of the Song Dynasty, immature silver white
leaf-buds were immediately steamed, dried, and ground into a powder. Another story discusses the need for those
who pick white tea to be virgins so that their fingers will not crush the buds when they are harvested. It is likely that
these stories do not refer to white process tea but rather to the picking of undamaged buds, which can then be used to
make any of the six types of tea.
White tea has now become more widely available, often being sold as Silvery Tip Pekoe, a form of its traditional
name, and now also under the simple designations China White and Fujian White.[2]

Contents
Because white tea is derived from the Camellia sinensis plant, it contains polyphenols, a phytonutrient that is thought
to be responsible for the tea’s health benefits.[5]

Catechins
White tea contains high levels of catechins, a type of compounds that is responsible for lessening atherosclerotic
plaques, reducing carcinogens, reducing risk of stroke, heart failure, cancer (including tumor formation), diabetes
and for the protection of skin from damage caused by UV light.

Manufacturing
The manufacturing of white tea is simple compared to the manufacturing of other teas. The base process for
manufacturing white tea is as follows:

Fresh tea leaf → Withering → Drying (air drying, solar drying or mechanical drying) → White tea[6]

White tea belongs to the group of tea that does not require panning, rolling or shaking. Therefore, its manufacture
saves time and labour. However, the selection of raw material in white tea manufacture is extremely stringent; only
the plucking of young tea leaves with much fine hair can produce good-quality white tea with lots of pekoe.[6]

Health

The visible white hairs are a unique characteristic of the Bai Hao Yinzhen tea

Like black and green tea, white tea is also
derived from Camellia sinensis. Thus, white
tea shares many of the same chemical
properties and health effects of tea. The
particular amount and ratio of the
polyphenol compounds found in tea varies
widely from one type of white tea to
another, frequently overlapping with
chemical compositions found in green tea.
This is due both to the variation between
strain of Camellia sinensis, as well as the
preparation process itself.[7] These
compounds have been shown to protect
against certain types of cancer both in vitro
and in vivo.[8]

Improved cardiovascular function
Catechins, a group of polyphenol antioxidants found in white tea, have been found to reduce cholesterol, decrease
blood pressure, and improve the function of blood vessels, thereby decreasing the risk of cardiovascular disease.[9]
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Antibacterial and antiviral
White tea has been shown to protect animals from certain pathogenic bacteria, such as Salmonella tryphimurium.[10]

The antioxidants found in white tea may also help bolster the immune system, particularly in immunocompromised
humans and animals.[11]

Studies
A 1984 study at Pace University revealed that white tea extract may help slow viruses and bacterial growth, thus
reducing the incidence of staphylococcus and streptococcus infections, pneumonia, fungus growth, and even dental
plaque.
Findings from another study conducted at the Skin Study Center at University Hospitals of Cleveland and Case
Western Reserve University reveal indicators that white tea helps skin cells by boosting immune systems when
exposed to harmful ultra-violet radiation.
An article published in the Carcinogenesis journal by scientists from the Linus Pauling Institute at Oregon State
University found that consumption of moderate amounts of white or green tea may hedge against colon tumors
consistent with the prescription drug, sulindac. When used in combination with the drug, the results were more
effective.
A study at Kingston University in 2009 showed that white tea has high anti-inflammatory, antioxidant,
anti-collagenase, and anti-elastase properties which could potentially reduce the risks of developing rheumatoid
arthritis, some cancers, heart disease and slow the enzymatic break-down of elastin and collagen, traits which
accompany aging.[12][13]
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Witch-hazel

Witch-hazel

Hamamelis virginiana

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Eudicots
(unranked): Core eudicots
Order: Saxifragales
Family: Hamamelidaceae
Genus: Hamamelis

Gronov. ex L.
Species

Hamamelis japonica
Hamamelis mollis
Hamamelis ovalis
Hamamelis vernalis
Hamamelis virginiana

Witch-hazel (Hamamelis,   /ˌhæməˈmiːlɪs/)[1] is a genus of flowering plants in the family Hamamelidaceae, with
three species in North America (H. ovalis,[2] H. virginiana and H. vernalis), and one each in Japan (H. japonica) and
China (H. mollis). The North American species are rarely called winterbloom.[3][4]

Growth
The witch-hazels are deciduous shrubs or (rarely) small trees growing to 3–8 metres (unknown operator: 
u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown operator: u'strong') tall, rarely to 
12 metres (unknown operator: u'strong' ft) tall. The leaves are alternately arranged, oval, 4–16 centimetres 
(unknown operator: u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown operator: 
u'strong') long and 3–11 centimetres (unknown operator: u'strong'unknown operator: u'strong'unknown
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operator: u'strong' unknown operator: u'strong') broad, with a smooth or wavy margin. The horticultural name
means "together with fruit"; its fruit, flowers, and next year's leaf buds all appear on the branch simultaneously, a
rarity among trees.[4] H. virginiana flowers in the fall of the year. The flowers of the other species are produced on
the leafless stems in winter. Each flower has four slender strap-shaped petals 1–2 centimetres (unknown operator:
u'strong'unknown operator: u'strong'unknown operator: u'strong' unknown operator: u'strong') long, pale to
dark yellow, orange, or red. The fruit is a two-part capsule 1 centimetre (unknown operator: u'strong' in) long,
containing a single 5 millimetres (unknown operator: u'strong' in) glossy black seed in each of the two parts; the
capsule splits explosively at maturity in the autumn about 8 months after flowering, ejecting the seeds with sufficient
force to fly for distances of up to 10 metres (unknown operator: u'strong' ft), thus another alternative name
"Snapping Hazel".[4]

Etymology
The name Witch in witch-hazel has its origins in Middle English wiche, from the Old English wice, meaning "pliant"
or "bendable".[5] "Witch hazel" was used in England as a synonym for Wych Elm, Ulmus glabra;[6] American
colonists simply extended the familiar name to the new shrub. The use of the twigs as divining rods, just as hazel
twigs were used in England, may also have, by folk etymology, influenced the "witch" part of the name.

Genera
The Persian Ironwood, a closely related tree formerly treated as Hamamelis persica, is now given a genus of its own,
as Parrotia persica, as it differs in the flowers not having petals. Other closely allied genera are Parrotiopsis,
Fothergilla and Sycopsis (see under Hamamelidaceae). Witch-hazels are not closely related to the true Corylus
hazels, though they have a few superficially similar characteristics which may cause one to believe that they are.

Cultivation and uses
They are popular ornamental plants, grown for their clusters of rich yellow to orange-red flowers which begin to
expand in the autumn as or slightly before the leaves fall, and continue throughout the winter.

Garden shrubs
Hamamelis virginiana was introduced into English gardens by Peter Collinson, who maintained correspondence with
plant hunters in the American colonies. In gardens the American H. virginiana has been superseded, except for
historical garden restoration or for American native plant enthusiasts, by the more decorative Hamamelis mollis,
which flowers in earliest spring, on the bare branches, instead of hiding its fall blooms among golden autumn
foliage. The plant-hunter Charles Maries collected for Veitch Nurseries in the Chinese district of Jiujiang in 1879. It
languished in nursery rows for years until it was noticed, propagated and put on the market in 1902.[7] Numerous
cultivars have been selected for use as garden shrubs, many of them derived from the hybrid H. × intermedia Rehder
(H. japonica × H. mollis). Jelena and Robert de Belder of Arboretum Kalmthout, selecting for red cultivars, found
three: the first, with bronze flowers, was named 'Jelena'; the next, with red flowers, was named 'Diane' (the name of
their daughter); the last, with deep red flowers, was called 'Livia' (the name of their granddaughter).

Medicinal uses
The bark and leaves are astringent; the extract, also referred to as witch hazel, is used medicinally. Extracts from its 
bark and leaves are used in aftershave lotions and lotions for treating bruises and insect bites. Witch-hazel helps to 
shrink and contract blood vessels back to normal size, hence its use as the active ingredient in many hemorrhoid 
medications. It is also a common treatment for postnatal tearing of the perineum. The seeds contain a quantity of oil 
and are edible. It is also used in treating acne. Witch Hazel is also used in treating psoriasis and eczema. In addition,
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Witch Hazel is sometimes found as an ingredient in eye drops.

Ecology
Hamamelis species are used as food plants by the larvae of some Lepidoptera species including Feathered Thorn.

Gallery

Hamamelis sp. flowers, Menai
Bridge, Wales.

Hamamelis in Fürth City Park
(Germany), 2004-02-08.

Hamamelis in the
Colonial Park

Arboretum and
Gardens.

Hamamelis
×intermedia

(H. japonica ×
H. mollis)

Hamamelis japonica
close-up flowers

Hamamelis ×intermedia
'Jelena'

Hamamelis ×intermedia 'Diane' Hamamelis mollis tree in autumn

Hamamelis mollis in autumn Hamamelis mollis leaves in
autumn

Notes
[1] Sunset Western Garden Book, 1995:606–607
[2] Hamamelis ovalis S. W. Leonard (2006) (http:/ / www. ars-grin. gov/ ~sbmljw/ cgi-bin/ taxon. pl?454356), GRIN Taxonomy for Plants
[3] Noted in Ernest Thompson Seton, The Book of Woodcraft and Indian Lore (1921:422), but rare.
[4] http:/ / www. witchhazel. com/ about. htm Dickinson's Witch Hazel, commercially available witch hazel-based products
[5] Douglas Harper (2001). "witch hazel" (http:/ / www. etymonline. com/ index. php?term=witch+ hazel). Online Etymology Dictionary. .
[6] First occurence 1541 (OED, s.v. "Witch hazel").
[7] Alice M. Coats, Garden Shrubs and Their Histories (1964) 1992, s.v. "Hamamelis".

http://en.wikipedia.org/w/index.php?title=Larva
http://en.wikipedia.org/w/index.php?title=Lepidoptera
http://en.wikipedia.org/w/index.php?title=Feathered_Thorn
http://en.wikipedia.org/w/index.php?title=Menai_Bridge
http://en.wikipedia.org/w/index.php?title=Menai_Bridge
http://en.wikipedia.org/w/index.php?title=Wales
http://en.wikipedia.org/w/index.php?title=File%3AHamamelis_flowers.jpg
http://en.wikipedia.org/w/index.php?title=File%3AHamamelis_Flower.jpg
http://en.wikipedia.org/w/index.php?title=Colonial_Park_Arboretum_and_Gardens
http://en.wikipedia.org/w/index.php?title=Colonial_Park_Arboretum_and_Gardens
http://en.wikipedia.org/w/index.php?title=Colonial_Park_Arboretum_and_Gardens
http://en.wikipedia.org/w/index.php?title=File%3AColonial_Park_Arboretum_and_Gardens_-_Hamamelis.jpg
http://en.wikipedia.org/w/index.php?title=File%3AHamamelis_Japonica_x_Mollis.JPG
http://en.wikipedia.org/w/index.php?title=File%3AHamamelis_japonica0.jpg
http://en.wikipedia.org/w/index.php?title=File%3AHamamelis_Jelena_flowers2.jpg
http://en.wikipedia.org/w/index.php?title=File%3AHamamelis_%27Diane%27_flowers_002.JPG
http://en.wikipedia.org/w/index.php?title=File%3AHamamelis_molis_JPG1Aa.jpg
http://en.wikipedia.org/w/index.php?title=File%3AHamamelis_molis_JPG1Fua.jpg
http://en.wikipedia.org/w/index.php?title=File%3AHamamelis_molis_JPG1Fub.jpg
http://www.ars-grin.gov/~sbmljw/cgi-bin/taxon.pl?454356
http://www.witchhazel.com/about.htm
http://www.etymonline.com/index.php?term=witch+hazel
http://en.wikipedia.org/w/index.php?title=OED


Witch-hazel 1260

References
Huxley, A., ed. (1992). New RHS Dictionary of Gardening. Macmillan.
Trees of Pennsylvania and the Northeast, ISBN 0-8117-2092, Charles Fergus, Stackpole Books, (2002), pp 156–9.

External links
• Flora of China: Hamamelis (http:/ / www. efloras. org/ florataxon. aspx?flora_id=2& taxon_id=114541)
• Flora of North America: Hamamelis (http:/ / www. efloras. org/ florataxon. aspx?flora_id=1& taxon_id=114541)

http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=114541
http://www.efloras.org/florataxon.aspx?flora_id=1&taxon_id=114541


1261

Y

Yeast

Yeast

Yeast of the species Saccharomyces cerevisiae

Scientific classification

Domain: Eukaryota
Kingdom: Fungi

Phyla and Subphyla

Ascomycota
• Saccharomycotina (true yeasts)
•• Taphrinomycotina

• Schizosaccharomycetes (fission yeasts)
Basidiomycota
•• Agaricomycotina

•• Tremellomycetes
•• Pucciniomycotina

•• Microbotryomycetes

Yeasts are eukaryotic micro-organisms classified in the kingdom Fungi, with 1,500 species currently described[1]

estimated to be only 1% of all fungal species.[2] Most reproduce asexually by mitosis, and many do so by an
asymmetric division process called budding. Yeasts are unicellular, although some species with yeast forms may
become multicellular through the formation of a string of connected budding cells known as pseudohyphae, or false
hyphae, as seen in most molds.[3] Yeast size can vary greatly depending on the species, typically measuring 3–4 µm
in diameter, although some yeasts can reach over 40 µm.[4]

By fermentation, the yeast species Saccharomyces cerevisiae converts carbohydrates to carbon dioxide and alcohols
– for thousands of years the carbon dioxide has been used in baking and the alcohol in alcoholic beverages.[5] It is
also extremely important as a model organism in modern cell biology research, and is one of the most thoroughly
researched eukaryotic microorganisms. Researchers have used it to gather information about the biology of the
eukaryotic cell and ultimately human biology.[6] Other species of yeast, such as Candida albicans, are opportunistic
pathogens and can cause infections in humans. Yeasts have recently been used to generate electricity in microbial
fuel cells,[7] and produce ethanol for the biofuel industry.
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Yeasts do not form a single taxonomic or phylogenetic grouping. The term "yeast" is often taken as a synonym for
Saccharomyces cerevisiae,[8] but the phylogenetic diversity of yeasts is shown by their placement in two separate
phyla: the Ascomycota and the Basidiomycota. The budding yeasts ("true yeasts") are classified in the order
Saccharomycetales.[9]

History
The word "yeast" comes to us from Old English gist, gyst, and from the Indo-European root yes-, meaning boil,
foam, or bubble.[10] Yeast microbes are probably one of the earliest domesticated organisms. People have used yeast
for fermentation and baking throughout history. Archaeologists digging in Egyptian ruins found early grinding
stones and baking chambers for yeasted bread, as well as drawings of 4,000-year-old bakeries and breweries.[11] In
1680, the Dutch naturalist Anton van Leeuwenhoek first microscopically observed yeast, but at the time did not
consider them to be living organisms but rather globular structures.[12] In 1857, French microbiologist Louis Pasteur
proved in the paper "Mémoire sur la fermentation alcoolique" that alcoholic fermentation was conducted by living
yeasts and not by a chemical catalyst.[11][13] Pasteur showed that by bubbling oxygen into the yeast broth, cell
growth could be increased, but fermentation was inhibited – an observation later called the "Pasteur effect".
By the late 18th century, two yeast strains used in brewing had been identified: Saccharomyces cerevisiae, so-called
top-fermenting yeast, and S. carlsbergensis, bottom-fermenting yeast. S. cerevisiae has been sold commercially by
the Dutch for bread making since 1780; while, around 1800, the Germans started producing S. cerevisiae in the form
of cream. In 1825, a method was developed to remove the liquid so the yeast could be prepared as solid blocks.[14]

The industrial production of yeast blocks was enhanced by the introduction of the filter press in 1867. In 1872, Baron
Max de Springer developed a manufacturing process to create granulated yeast, a technique that was used until the
first World War.[15] In the United States, naturally occurring airborne yeasts were used almost exclusively until
commercial yeast was marketed at the Centennial Exposition in 1876 in Philadelphia, where Charles L. Fleischmann
exhibited the product and a process to use it, as well as serving the resultant baked bread.[16]

Nutrition and growth
Yeasts are chemoorganotrophs, as they use organic compounds as a source of energy and do not require sunlight to
grow. Carbon is obtained mostly from hexose sugars, such as glucose and fructose, or disaccharides such as sucrose
and maltose. Some species can metabolize pentose sugars like ribose,[17] alcohols, and organic acids. Yeast species
either require oxygen for aerobic cellular respiration (obligate aerobes) or are anaerobic, but also have aerobic
methods of energy production (facultative anaerobes). Unlike bacteria, there are no known yeast species that grow
only anaerobically (obligate anaerobes). Yeasts grow best in a neutral or slightly acidic pH environment.
Yeasts vary in what temperature range they grow best. For example, Leucosporidium frigidum grows at -2 to 20 °C
(28 to 68 °F), Saccharomyces telluris at 5 to 35 °C (41 to 95 °F), and Candida slooffi at 28 to 45 °C (82 to
113 °F).[18] The cells can survive freezing under certain conditions, with viability decreasing over time.
In general, yeasts are grown in the laboratory on solid growth media or in liquid broths. Common media used for the
cultivation of yeasts include potato dextrose agar (PDA) or potato dextrose broth, Wallerstein Laboratories nutrient
(WLN) agar, yeast peptone dextrose agar (YPD), and yeast mould agar or broth (YM). Home brewers who cultivate
yeast frequently use dried malt extract (DME) and agar as a solid growth medium. The antibiotic cycloheximide is
sometimes added to yeast growth media to inhibit the growth of Saccharomyces yeasts and select for
wild/indigenous yeast species. This will change the yeast process.
The appearance of a white, thready yeast, commonly known as kahm yeast, is often a byproduct of the
lactofermentation (or pickling) of certain vegetables, usually the result of exposure to air. Although harmless, it can
give pickled vegetables a bad flavour and so must be removed regularly during fermentation.[19]
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Ecology
Yeasts are very common in the environment, and are often isolated from sugar-rich material. Examples include
naturally occurring yeasts on the skins of fruits and berries (such as grapes, apples or peaches), and exudates from
plants (such as plant saps or cacti). Some yeasts are found in association with soil and insects.[20][21] The ecological
function and biodiversity of yeasts are relatively unknown compared to those of other microorganisms.[22] Yeasts,
including Candida albicans, Rhodotorula rubra, Torulopsis and Trichosporon cutaneum, have been found living in
between people's toes as part of their skin flora.[23] Yeasts are also present in the gut flora of mammals and some
insects[24] and even deep-sea environments host an array of yeasts.[25][26]

An Indian study of seven bee species and 9 plant species found 45 species from 16 genera colonise the nectaries of
flowers and honey stomachs of bees. Most were members of the Candida genus; the most common species in honey
stomachs was Dekkera intermedia and in flower nectaries, Candida blankii.[27] Yeast colonising nectaries of the
stinking hellebore have been found to raise the temperature of the flower, which may aid in attracting pollinators by
increasing the evaporation of volatile organic compounds.[22][28] A black yeast has been recorded as a partner in a
complex relationship between ants, their mutualistic fungus, a fungal parasite of the fungus and a bacterium that kills
the parasite. The yeast have a negative effect on the bacteria that normally produce antibiotics to kill the parasite and
so may affect the ants' health by allowing the parasite to spread.[29]

Reproduction

The yeast cell's life cycle:
1. Budding

2. Conjugation
3. Spore

Yeasts, like all fungi, may have asexual and sexual
reproductive cycles. The most common mode of
vegetative growth in yeast is asexual reproduction by
budding.[30] Here, a small bud (also known as a bleb),
or daughter cell, is formed on the parent cell. The
nucleus of the parent cell splits into a daughter nucleus
and migrates into the daughter cell. The bud continues
to grow until it separates from the parent cell, forming
a new cell.[31] Some yeasts, including
Schizosaccharomyces pombe, reproduce by fission
instead of budding.[30]

In general, under high stress conditions, haploid cells
will die; under the same conditions, however, diploid
cells can undergo sporulation, entering sexual
reproduction (meiosis) and producing a variety of
haploid spores, which can go on to mate (conjugate), reforming the diploid.[32]

Some pucciniomycete yeasts, in particular species of Sporidiobolus and Sporobolomyces produce aerially dispersed,
asexual ballistoconidia.[33]

Uses
The useful physiological properties of yeast have led to their use in the field of biotechnology. Fermentation of
sugars by yeast is the oldest and largest application of this technology. Many types of yeasts are used for making
many foods: baker's yeast in bread production; brewer's yeast in beer fermentation; yeast in wine fermentation and
for xylitol production.[34] So-called red rice yeast is actually a mold, Monascus purpureus. Yeasts include some of
the most widely used model organisms for genetics and cell biology.
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Alcoholic beverages
Alcoholic beverages are defined as beverages that contain ethanol (C2H5OH). This ethanol is almost always
produced by fermentation – the metabolism of carbohydrates by certain species of yeast under anaerobic or
low-oxygen conditions. Beverages such as mead, wine, beer, or distilled spirits all use yeast at some stage of their
production. A distilled beverage is a beverage containing ethanol that has been purified by distillation.
Carbohydrate-containing plant material is fermented by yeast, producing a dilute solution of ethanol in the process.
Spirits such as whiskey and rum are prepared by distilling these dilute solutions of ethanol. Components other than
ethanol are collected in the condensate, including water, esters, and other alcohols, which (in addition to that
provided by the oak it is aged in) account for the flavour of the beverage.

Beer

Beer being fermented by brewers yeast

Brewing yeasts may be classed as "top cropping" (or "top-fermenting")
and "bottom-cropping" (or "bottom-fermenting").[35] Top cropping
yeasts are so called because they form a foam at the top of the wort
during fermentation. An example of a top-cropping yeast is
Saccharomyces cerevisiae, sometimes called an "ale yeast".[36]

Bottom-cropping yeasts are typically used to produce lager-type beers,
though they can also produce ale-type beers. These yeasts ferment well
at low temperatures. An example of bottom-cropping yeast is
Saccharomyces pastorianus, formerly known as S. carlsbergensis.

Decades ago, taxonomists reclassified S. carlsbergensis (uvarum) as a member of S. cerevisae, noting that the only
distinct difference between the two is metabolic. Lager strains of S. cerevisae secrete an enzyme called melibiase,
allowing it to hydrolyse melibiose, a disaccharide, into more fermentable monosaccharides. Top-cropping and
bottom-cropping, cold-fermenting and warm-fermenting distinctions are largely generalizations used by the
laypersons to communicate to the general public.[37]

The most common top cropping brewer's yeast, S. cerevisiae, is the same species as the common baking yeast.[38]

Brewer's yeast is also very rich in essential minerals and the B vitamins (except B12).[39] However, baking and
brewing yeasts typically belong to different strains, cultivated to favour different characteristics: baking yeast strains
are more aggressive, to carbonate dough in the shortest amount of time possible; brewing yeast strains act slower,
but tend to produce fewer off-flavours and tolerate higher alcohol concentrations (with some strains, up to 22%).
Dekkera/Brettanomyces is a genus of yeast known for their important role in the production of Lambic and specialty 
sour ales, along with the secondary conditioning of a particular Belgian Trappist beer.[40] The taxonomy of the genus 
Brettanomyces has been debated since its early discovery and has seen many re-classifications over the years. Early 
classification was based on a few species that reproduced asexually (anamorph form) through multipolar budding.[41] 

Shortly after, the formation of ascospores was observed and the genus Dekkera, which reproduces sexually 
(teleomorph form), was introduced as part of the taxonomy.[42] The current taxonomy includes five species within 
the genera of Dekkera/Brettanomyces. Those are the anamorphs Brettanomyces bruxellensis, Brettanomyces 
anomalus, Brettanomyces custersianus, Brettanomyces naardenensis, and Brettanomyces nanus, with teleomorphs 
existing for the first two species, Dekkera bruxellensis and Dekkera anomala[43]. The distinction between Dekkera 
and Brettanomyces is arguable with Oelofse et al. (2008) citing Loureiro and Malfeito-Ferreira from 2006 when they 
affirmed that current molecular DNA detection techniques have uncovered no variance between the anamorph and 
teleomorph states. Over the past decade, Brettanomyces spp. have seen an increasing use in the craft-brewing sector 
of the industry with a handful of breweries having produced beers that were primary fermented with pure cultures of 
Brettanomyces spp. This has occurred out of experimentation as very little information exists regarding pure culture 
fermentative capabilities and the aromatic compounds produced by various strains. Dekkera/Brettanomyces spp. 
have been the subjects of numerous studies conducted over the past century, although a majority of the recent
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research has focused on enhancing the knowledge of the wine industry. Recent research on 8 Brettanomyces strains
available in the brewing industry focused on strain specific fermentations and identified the major compounds
produced during pure culture anaerobic fermentation in wort.[44]

Wine

Yeast is used in winemaking, where it converts the sugars present in grape juice (must) into ethanol. Yeast is
normally already present on grape skins (the white powder called "the bloom"). Fermentation can be done with this
endogenous "wild yeast,"[45] but this procedure gives unpredictable results, which depend upon the exact types of
yeast species present. For this reason, a pure yeast culture is usually added to the must; this yeast quickly dominates
the fermentation. The wild yeasts are repressed, which ensures a reliable and predictable fermentation.[46]

Most added wine yeasts are strains of S. cerevisiae, though not all strains of the species are suitable.[46] Different
S. cerevisiae yeast strains have differing physiological and fermentative properties, therefore the actual strain of
yeast selected can have a direct impact on the finished wine.[47] Significant research has been undertaken into the
development of novel wine yeast strains that produce atypical flavour profiles or increased complexity in
wines.[48][49]

The growth of some yeasts, such as Zygosaccharomyces and Brettanomyces, in wine can result in wine faults and
subsequent spoilage.[50] Brettanomyces produces an array of metabolites when growing in wine, some of which
being volatile phenolic compounds. Together, these compounds are often referred to as "Brettanomyces character",
and are often described as "antiseptic" or "barnyard" type aromas. Brettanomyces is a significant contributor to wine
faults within the wine industry.[51]

Researchers from University of British Columbia, Canada, have found a new strain of yeast that has reduced amines.
The amines in red wine and Chardonnay produce off-flavors and cause headaches and hypertension in some people.
About 30 percent of people are sensitive to biogenic amines, such as histamines.[52]

Baking
Yeast, the most common one being S. cerevisiae, is used in baking as a leavening agent, where it converts the
fermentable sugars present in dough into the gas carbon dioxide. This causes the dough to expand or rise as gas
forms pockets or bubbles. When the dough is baked, the yeast dies and the air pockets "set", giving the baked
product a soft and spongy texture. The use of potatoes, water from potato boiling, eggs, or sugar in a bread dough
accelerates the growth of yeasts. Most yeasts used in baking are of the same species common in alcoholic
fermentation. In addition, Saccharomyces exiguus (also known as S. minor), a wild yeast found on plants, fruits, and
grains, is occasionally used for baking. Sugar and vinegar provide the best conditions for yeast to ferment. In bread
making, the yeast initially respires aerobically, producing carbon dioxide and water. When the oxygen is depleted,
anaerobic respiration begins, producing ethanol as a waste product; however, this evaporates during baking.[53]

A block of fresh yeast

It is not known when yeast was first used to bake bread. The first
records that show this use came from Ancient Egypt.[5] Researchers
speculate a mixture of flour meal and water was left longer than usual
on a warm day and the yeasts that occur in natural contaminants of the
flour caused it to ferment before baking. The resulting bread would
have been lighter and tastier than the normal flat, hard cake.
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Active dried yeast, a granulated form in which
yeast is commercially sold

Today, there are several retailers of baker's yeast; one of the
best-known in North America is Fleischmann’s Yeast, which was
developed in 1868. During World War II, Fleischmann's developed a
granulated active dry yeast, which did not require refrigeration, had a
longer shelf life than fresh yeast and that rose twice as fast. Baker's
yeast is also sold as a fresh yeast compressed into a square "cake". This
form perishes quickly, and must, therefore, be used soon after
production. A weak solution of water and sugar can be used to
determine whether yeast is expired. In the solution, active yeast will
foam and bubble as it ferments the sugar into ethanol and carbon
dioxide. Some recipes refer to this as proofing the yeast as it "proves"
(tests) the viability of the yeast before the other ingredients are added.
When using a sourdough starter, flour and water are added instead of sugar; this is referred to as proofing the sponge.

When yeast is used for making bread, it is mixed with flour, salt, and warm water or milk. The dough is kneaded
until it is smooth, and then left to rise, sometimes until it has doubled in size. Some bread doughs are knocked back
after one rising and left to rise again. A longer rising time gives a better flavour, but the yeast can fail to raise the
bread in the final stages if it is left for too long initially. The dough is then shaped into loaves, left to rise until it is
the correct size, and then baked. Dried yeast is usually specified for use in a bread machine; however, a (wet)
sourdough starter can also work.

Bioremediation
Some yeasts can find potential application in the field of bioremediation. One such yeast, Yarrowia lipolytica, is
known to degrade palm oil mill effluent,[54] TNT (an explosive material),[55] and other hydrocarbons, such as
alkanes, fatty acids, fats and oils.[56] It can also tolerate high concentrations of salt and heavy metals,[57] and is being
investigated for its potential as a heavy metal biosorbent.[58]

Industrial ethanol production
The ability of yeast to convert sugar into ethanol has been harnessed by the biotechnology industry to produce
ethanol fuel. The process starts by milling a feedstock, such as sugar cane, field corn, or other cereal grains, and then
adding dilute sulfuric acid, or fungal alpha amylase enzymes, to break down the starches into complex sugars. A
glucoamylase is then added to break the complex sugars down into simple sugars. After this, yeasts are added to
convert the simple sugars to ethanol, which is then distilled off to obtain ethanol up to 96% in concentration.[59]

Saccharomyces yeasts have been genetically engineered to ferment xylose, one of the major fermentable sugars
present in cellulosic biomasses, such as agriculture residues, paper wastes, and wood chips.[60][61] Such a
development means ethanol can be efficiently produced from more inexpensive feedstocks, making cellulosic
ethanol fuel a more competitively priced alternative to gasoline fuels.[62]
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Nonalcoholic beverages

A Kombucha culture fermenting in a jar

Root beer and other sweet carbonated beverages can be produced using
the same methods as beer, except the fermentation is stopped sooner,
producing carbon dioxide, but only trace amounts of alcohol, and a
significant amount of sugar is left in the drink. Kvass, a fermented
drink made from rye, is popular in Eastern Europe; it has a
recognizable, but low alcoholic content. Yeast in symbiosis with acetic
acid bacteria is used in the preparation of kombucha, a fermented
sweetened tea. Species of yeast found in the tea can vary, and may
include: Brettanomyces bruxellensis, Candida stellata,
Schizosaccharomyces pombe, Torulaspora delbrueckii and
Zygosaccharomyces bailii.[63] Kombucha is a popular beverage in
Eastern Europe and some former Soviet republics under the name
chajnyj grib (Чайный гриб), which means "tea mushroom". Kefir and
kumis are made by fermenting milk with yeast and bacteria.[64]

Nutritional supplements

Yeast is used in nutritional supplements popular with vegans and the health conscious, where it is often referred to as
"nutritional yeast". It is a deactivated yeast, usually S. cerevisiae. It is an excellent source of protein and vitamins,
especially the B-complex vitamins, whose functions are related to metabolism, as well as other minerals and
cofactors required for growth. It is also naturally low in fat and sodium. Some brands of nutritional yeast, though not
all, are fortified with vitamin B12, which is produced separately by bacteria. Nutritional yeast, though it has a similar
appearance to brewer's yeast, is very different and has a very different taste. Brewer's yeast is a good source of
B-complex vitamins but, contrary to some claims, it contains little or no vitamin B12.[39]

Nutritional yeast has a nutty, cheesy flavor that makes it popular as an ingredient in cheese substitutes. It is often
used by vegans in place of Parmesan cheese. Another popular use is as a topping for popcorn. It can also be used in
mashed and fried potatoes, as well as in scrambled eggs. It comes in the form of flakes, or as a yellow powder
similar in texture to cornmeal, and can be found in the bulk aisle of most natural food stores. In Australia, it is
sometimes sold as "savory yeast flakes". Though "nutritional yeast" usually refers to commercial products,
inadequately fed prisoners have used "home-grown" yeast to prevent vitamin deficiency.[65]

Probiotics
Some probiotic supplements use the yeast S. boulardii to maintain and restore the natural flora in the gastrointestinal
tract. S. boulardii has been shown to reduce the symptoms of acute diarrhea in children,[66][67] prevent reinfection of
Clostridium difficile,[68] reduce bowel movements in diarrhea-predominant IBS patients,[69] and reduce the incidence
of antibiotic,[70] traveler's,[71] and HIV/AIDS[72] associated diarrheas.

Aquarium hobby
Yeast is often used by aquarium hobbyists to generate carbon dioxide (CO2) to nourish plants in planted
aquariums.[73] A homemade setup is widely used as a cheap and simple alternative to pressurized CO2 systems.
While not as effective as these, the homemade setup is considerably cheaper for less-demanding hobbyists.
There are several recipes for homemade CO2, but they are variations of the basic recipe: Baker's yeast, with sugar, 
baking soda, and water, are added to a plastic bottle. A few drops of vegetable oil at the start reduces surface tension 
and speeds the release of CO2. This will produce CO2 for about 2 or 3 weeks; the use of a bubble counter determines 
production. The CO2 is injected in the aquarium through a narrow hose and released through a diffuser that helps
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dissolve the gas in the water. The CO2 is used by plants in the photosynthesis process.

Science

Diagram showing a yeast cell

Several yeasts, in particular S. cerevisiae, have been widely used in
genetics and cell biology. This is largely because S. cerevisiae is a
simple eukaryotic cell, serving as a model for all eukaryotes, including
humans for the study of fundamental cellular processes such as the cell
cycle, DNA replication, recombination, cell division, and metabolism.
Also, yeasts are easily manipulated and cultured in the laboratory,
which has allowed for the development of powerful standard
techniques, such as yeast two-hybrid, synthetic genetic array analysis,
and tetrad analysis. Many proteins important in human biology were
first discovered by studying their homologues in yeast; these proteins
include cell cycle proteins, signaling proteins, and protein-processing
enzymes.

On 24 April 1996, S. cerevisiae was announced to be the first eukaryote to have its genome, consisting of 12 million
base pairs, fully sequenced as part of the Genome project.[74] At the time, it was the most complex organism to have
its full genome sequenced, and took seven years and the involvement of more than 100 laboratories to
accomplish.[75] The second yeast species to have its genome sequenced was Schizosaccharomyces pombe, which
was completed in 2002.[76][77] It was the sixth eukaryotic genome sequenced and consists of 13.8 million base pairs.
As of 2012, over 30 yeast species have had their genomes sequenced and published.[78]

Yeast extract

Marmite and Vegemite, products made from yeast extract

Marmite and Vegemite have a distinctive dark colour

Yeast extract is the common name for various forms of processed yeast products that are used as food additives or
flavours. They are often used in the same way that monosodium glutamate (MSG) is used and, like MSG, often
contain free glutamic acid. The general method for making yeast extract for food products such as Vegemite and
Marmite on a commercial scale is to add salt to a suspension of yeast, making the solution hypertonic, which leads to
the cells' shrivelling up. This triggers autolysis, wherein the yeast's digestive enzymes break their own proteins down
into simpler compounds, a process of self-destruction. The dying yeast cells are then heated to complete their
breakdown, after which the husks (yeast with thick cell walls that would give poor texture) are separated. Yeast
autolysates are used in Vegemite and Promite (Australia); Marmite, Bovril and Oxo (the United Kingdom, Republic
of Ireland and South Africa); and Cenovis (Switzerland).
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Pathogenic yeasts

A photomicrograph of Candida albicans showing hyphal outgrowth
and other morphological characteristics.

Some species of yeast are opportunistic pathogens that
can cause infection in people with compromised
immune systems.

Cryptococcus neoformans is a significant pathogen of
immunocompromised people causing the disease
termed cryptococcosis. This disease occurs in about
7–9% of AIDS patients in the USA, and a slightly
smaller percentage (3–6%) in western Europe.[79] The
cells of the yeast are surrounded by a rigid
polysaccharide capsule, which helps to prevent them
from being recognised and engulfed by white blood
cells in the human body.[80]

Yeasts of the Candida genus are another group of
opportunistic pathogens that causes oral and vaginal
infections in humans, known as candidiasis. Candida is commonly found as a commensal yeast in the mucus
membranes of humans and other warm-blooded animals. However, sometimes these same strains can become
pathogenic. Here the yeast cells sprout a hyphal outgrowth, which locally penetrates the mucosal membrane, causing
irritation and shedding of the tissues.[79] The pathogenic yeasts of candidiasis in probable descending order of
virulence for humans are: C. albicans, C. tropicalis, C. stellatoidea, C. glabrata, C. krusei, C. parapsilosis,
C. guilliermondii, C. viswanathii, C. lusitaniae, and Rhodotorula mucilaginosa.[81] Candida glabrata is the second
most common Candida pathogen after C. albicans, causing infections of the urogenital tract, and of the bloodstream
(candidemia).[82]

Food spoilage
Yeasts are able to grow in foods with a low pH, (5.0 or lower) and in the presence of sugars, organic acids and other
easily metabolized carbon sources.[83] During their growth, yeasts metabolize some food components and produce
metabolic end products. This causes the physical, chemical, and sensible properties of a food to change, and the food
is spoiled.[84] The growth of yeast within food products is often seen on their surface, as in cheeses or meats, or by
the fermentation of sugars in beverages, such as juices, and semi-liquid products, such as syrups and jams.[83] The
yeast of the Zygosaccharomyces genus have had a long history as a spoilage yeast within the food industry. This is
due mainly to the fact that these species can grow in the presence of high sucrose, ethanol, acetic acid, sorbic acid,
benzoic acid, and sulphur dioxide concentrations,[50] representing some of the commonly used food preservation
methods. Methylene blue is used to test for the presence of live yeast cells.[85]
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