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Ketchup






For other uses, see Ketchup (disambiguation)[image: External link].

Ketchup is a table sauce. Traditionally, recipes featured ketchups made from egg whites, mushrooms, oysters, mussels, walnuts, or other foods,[1][2] but in modern times the unmodified term usually refers to tomato ketchup. A similar sauce Tomato sauce is sold in Australia, New Zealand, and India, and is almost exclusively used in South Africa.

Ketchup is a sweet and tangy sauce, typically made from tomatoes, sweetener, vinegar, and assorted seasonings and spices. Seasonings vary by recipe, but commonly include onions[image: External link], allspice, coriander, cloves, cumin, garlic[image: External link], mustard[image: External link] and sometimes celery, cinnamon or ginger[image: External link].[3]

The market leader in United States (82% market share) and United Kingdom (60%) is Heinz.[4][5]

Tomato ketchup is often used as a condiment to various dishes that are usually served hot: French fries, hamburgers, hot sandwiches, hot dogs, cooked eggs, and grilled or fried meat. Ketchup is sometimes used as the basis for, or an ingredient in, other sauces and dressings, and it is also used as an additive flavoring for snacks like potato chips.
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 Pickled fish and spices




In the 17th century, the Chinese mixed a concoction of pickled fish and spices and called it (in the Amoy dialect[image: External link]) kôe-chiap or kê-chiap (鮭汁, Mandarin Chinese guī zhī, Cantonese gwai1 zap1) meaning the brine of pickled fish[image: External link] (鮭, salmon; 汁, juice) or shellfish.[6] By the early 18th century, the table sauce had made it to the Malay states (present day Malaysia and Singapore), where it was tasted by English colonists. The Indonesian-Malay word for the sauce was kecap (pronounced "kay-chap"). That word evolved into the English word "ketchup".[7] English settlers then took ketchup with them to the American colonies.[1]

The term Ketchup was used in 1690 in the Dictionary of the Canting Crew which was well acclaimed in North America.[8] The spelling "catchup" may have also been used in the past.[9]
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 Mushroom ketchup




Main article: Mushroom ketchup


In the United Kingdom, preparations of ketchup were historically and originally prepared with mushrooms[image: External link] as a primary ingredient, rather than tomatoes.[10][11][12] Ketchup recipes began to appear in British and then American cookbooks in the 18th century. In a 1742 London cookbook, the fish sauce had already taken on a very British flavor, with the addition of shallots and mushrooms[image: External link]. The mushrooms soon became a main ingredient, and from 1750 to 1850 the word ketchup began to mean any number of thin dark sauces made of mushrooms or even walnuts.[13] In the United States, mushroom ketchup dates back to at least 1770, and was prepared by British colonists in "English speaking colonies in North America".[14] In contemporary times, mushroom ketchup is available in the UK, although it is not a commonly used condiment.[15]
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 Tomato ketchup




Many variations of ketchup were created, but the tomato-based version did not appear until about a century later after other types. One version of the recipe was created by Sandy Addison and published in an American cookbook, The Sugar House Book.[16]


# Get [the tomatoes] quite ripe on a dry day, squeeze them with your hands till reduced to a pulp, then put half a pound of fine salt to one hundred tomatoes, and boil them for two hours.


	Stir them to prevent burning.

	While hot press them through a fine sieve, with a silver spoon till nought but the skin remains, then add a little mace, 3 nutmegs, allspice, cloves, cinnamon, ginger[image: External link], and pepper[image: External link] to taste.

	Boil over a slow fire till quite thick, stir all the time.

	Bottle when cold.

	One hundred tomatoes will make four or five bottles and keep good for two or three years.





This early recipe for "Tomata Catsup" from 1817 still has the anchovies that betray its fish-sauce ancestry:[13]


# Gather a gallon of fine, red, and full ripe tomatas; mash them with one pound of salt.


	Let them rest for three days, press off the juice, and to each quart add a quarter of a pound of anchovies, two ounces of shallots, and an ounce of ground black pepper.

	Boil up together for half an hour, strain through a sieve, and put to it the following spices; a quarter of an ounce of mace, the same of allspice and ginger, half an ounce of nutmeg, a drachm of coriander seed, and half a drachm of cochineal.

	Pound all together; let them simmer gently for twenty minutes, and strain through a bag: when cold, bottle it, adding to each bottle a wineglass of brandy. It will keep for seven years.





By the mid-1850s, the anchovies had been dropped.[13]

James Mease published another recipe in 1812. In 1824, a ketchup recipe using tomatoes appeared in The Virginia Housewife (an influential 19th-century cookbook written by Mary Randolph, Thomas Jefferson's cousin). American cooks also began to sweeten ketchup in the 19th century.[17]

As the century progressed, tomato ketchup began its ascent in popularity in the United States. Ketchup was popular long before fresh tomatoes were.[18] Many Americans[ who?[image: External link]] continued to question whether it was safe to eat raw tomatoes. However, they were much less hesitant to eat tomatoes as part of a highly processed product that had been cooked and infused with vinegar and spices.[18]

Tomato ketchup was sold locally by farmers. Jonas Yerkes is credited as the first American to sell tomato ketchup in a bottle.[19] By 1837, he had produced and distributed the condiment nationally.[20] Shortly thereafter, other companies followed suit. F. & J. Heinz launched their tomato ketchup in 1876.[21] Heinz tomato ketchup was advertised: "Blessed relief for Mother and the other women in the household!", a slogan which alluded to the lengthy and onerous process required to produce tomato ketchup in the home.[22] With industrial ketchup production and a need for better preservation there was a great increase of sugar in ketchup, leading to our modern sweet and sour formula.[13]

The Webster's Dictionary of 1913 defined "catchup" as: "table sauce made from mushrooms, tomatoes, walnuts, etc. [Also written as ketchup]."

Modern ketchup emerged in the early years of the 20th century, out of a debate over the use of sodium benzoate as a preservative in condiments. Harvey W. Wiley, the "father" of the Food and Drug Administration in the US, challenged the safety of benzoate which was banned in the 1906 Pure Food and Drug Act. In response, entrepreneurs including Henry J. Heinz, pursued an alternative recipe that eliminated the need for that preservative.[3]

Prior to Heinz (and his fellow innovators), commercial tomato ketchups of that time were watery and thin, in part due to the use of unripe tomatoes, which were low in pectin.[23] They had less vinegar than modern ketchups; by pickling ripe tomatoes, the need for benzoate was eliminated without spoilage or degradation in flavor. But the changes driven by the desire to eliminate benzoate also produced changes[clarification needed[image: External link]] that some experts (such as Andrew F. Smith[24]) believe were key to the establishment of tomato ketchup as the dominant American condiment.
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 Later innovations




In fast food outlets, ketchup is often dispensed in small packets. Diners tear the side or top and squeeze the ketchup out of the ketchup packets. In 2011, Heinz began offering a new measured-portion package, called the "Dip and Squeeze" packet, which allowed the consumer to either tear the top off the package and squeeze the contents out, as with the traditional packet, or, in the alternative, tear the front off the package and use the package as a dip cup of the type often supplied with certain entrées.[25]

Previously, fast food outlets dispensed ketchup from pumps into paper cups. This method has made a resurgence in the first decade of the 21st century with cost and environmental concerns over the increasing use of individual packets.

In October 2000, Heinz introduced colored ketchup products called EZ Squirt, which eventually included green (2000), purple (2001), pink (2002), orange (2002), teal (2002), and blue (2003).[26] These products were made by adding food coloring to the traditional ketchup. As of January 2006 these products were discontinued.[27]
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The term used for the sauce varies. Ketchup is the dominant term in American English, Canadian English[image: External link], and British English, although catsup is commonly used in some southern US states and Mexico.[28] In these dialects, tomato sauce refers to pasta sauce, and is not a synonym for ketchup. Tomato sauce is more common in some other English-speaking countries (Australia, India, and New Zealand) or used almost exclusively (South Africa). Red sauce is used in Welsh English, Scottish English and some parts of England, such as the Black Country, and in South London, often contrasting with brown sauce with which it is often served—but in Canadian and American English, "red sauce" refers to various tomato-based sauces commonly paired with pasta dishes, and is not a synonym for ketchup.


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
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The etymology of the word ketchup is unclear, with multiple competing theories.[29]
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 China theory




One prominent theory is that the word came to English from the Cantonese "keh jup" (茄汁 ke2 zap1, a shortened version of 蕃茄汁 faan1 ke2 zap1 "tomato sauce; tomato juice").[30]

An alternative theory is that the word derives from one of two words from the Fujian[image: External link] region of coastal southern China: "kôe-chiap" (in Xiamen[image: External link] (Amoy)) or "kê-chiap"[31] (in Guangzhou[image: External link] (Canton)). Both of these words (鮭汁, kôe-chiap and kê-chiap) come from the Amoy dialect[image: External link] of China, where it meant the brine of pickled fish (鮭, salmon; 汁, juice) or shellfish.[6] There are citations of "koe-chiap" in the Dictionary of the Vernacular or Spoken Language of the Amoy[image: External link] (London; Trudner) from 1873, defined as "brine of pickled fish or shell-fish".
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 Malay theory




Ketchup may have[7] entered the English language from the Malay word kicap (pron. "kichap", also spelled kecap, ketjap). Originally meaning "fish sauce", the word itself derives the Chinese terms[32] above.

In Indonesian cuisine, which is similar to Malay, the term kecap refers to fermented savory sauces. Two main types are well known in their cuisine: kecap asin which translates to 'salty kecap' in Indonesian (a salty soy sauce) and kecap manis or literally "sweet kecap" in Indonesian. Kecap manis is a sweet soy sauce that is a mixture of soy sauce with brown sugar, molasses, garlic, ginger, anise, coriander and a bay leaf reduced over medium heat until rather syrupy. A third type, kecap ikan, meaning "fish kecap" is fish sauce similar to the Thai nam pla or the Philippine patis. It is not, however, soy-based.
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 European-Arabic theory




American anthropologist E.N. Anderson relies on Elizabeth David to claim that ketchup is a cognate of the French escaveche, meaning "food in sauce", but gives no further authority.[33] The word also exists in Spanish and Portuguese forms as escabeche, "a sauce for pickling", which culinary historian Karen Hess traced back to Arabic Kabees, or "pickling with vinegar". The term was anglicized to caveach, a word first attested in the late 17th century, at the same time as ketchup.[29]
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 Early uses in English




The word entered the English language in Britain during the late 17th century, appearing in print as catchup (1690) and later as ketchup (1711). The following is a list of early quotations collected by the Oxford English Dictionary.


	1690, B. E., A New Dictionary of the Terms Ancient and Modern of the Canting Crew

	Catchup: a high East-India Sauce.





	1711, Charles Lockyer, An Account of the Trade in India 128

	Soy comes in Tubbs from Japan, and the best Ketchup from Tonquin; yet good of both sorts are made and sold very cheap in China.





	1727, Eliza Smith, The Compleat Housewife, or, Accomplish'd Gentlewoman's Companion[34]





	The first published recipe: it included mushrooms, anchovies and horseradish.




	1730, Jonathan Swift, A Panegyrick on the Dean Wks. 1755 IV. I. 142

	And, for our home-bred British cheer, Botargo, catsup, and caveer.





	1748, Sarah Harrison, The Housekeeper's Pocket-Book and Compleat Family Cook. i. (ed. 4) 2,

	I therefore advise you to lay in a Store of Spices, ... neither ought you to be without ... Kitchup, or Mushroom Juice.





	1751, Mrs. Hannah Glasse, Cookery Bk. 309

	It will taste like foreign Catchup.





	1817, George Gordon Byron, Beppo viii,

	Buy in gross ... Ketchup, Soy, Chili~vinegar, and Harvey.





	1832, Vegetable Substances Used for the Food of Man 333

	One ... application of mushrooms is ... converting them into the sauce called Catsup.





	1840, Charles Dickens, Barnaby Rudge (1849) 91/1

	Some lamb chops (breaded, with plenty of ketchup).





	1845, Eliza Acton, Modern Cookery v. (1850) 136 (L.)

	Walnut catsup.





	1862, Macmillan's Magazine. Oct. 466

	He found in mothery catsup a number of yellowish globular bodies.





	1874, Mordecai C. Cooke, Fungi; Their Nature, Influence and Uses 89

	One important use to which several ... fungi can be applied, is the manufacture of ketchup.







The spelling catsup seems to have appeared first from the pen of Jonathan Swift, in 1730. Despite this origin, the spelling is largely unused in Britain today, where it is often assumed to be an Americanism[image: External link].
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 "Fancy" ketchup




Some ketchup in the U.S. is labeled "Fancy". This is a USDA grade, relating to specific gravity. Fancy ketchup has a higher tomato solid concentration than other USDA grades.[35]



	USDA Ketchup Grades



	Grade
	Specific Gravity
	Total Solids



	Fancy
	1.15
	33%



	Extra Standard
	1.13
	29%



	Standard
	1.11
	25%
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 Composition




Heinz tomato ketchup’s ingredients are: tomato concentrate from red ripe tomatoes, distilled vinegar, high fructose corn syrup, corn syrup, salt, spice, onion powder, and natural flavoring.[36] Tomato concentrate from red ripe tomatoes is the first ingredient on the list, which means it has the highest percentage of weight within the final product. Tomatoes have a complex composition of sugars, starch, pectin, ascorbic acids, organic acids, amino acids, steroids, carotenoids, lipids, free fatty acids, and volatiles.[37] The second ingredient listed is distilled vinegar, which is eighty percent pure water and twenty percent acetic acid.[38] Next is high fructose corn syrup, which is made up of 42% fructose, 53% glucose[image: External link], and 5% other polysaccharides and sugars.[39] Corn syrup is 100% glucose.[39] Salt is the next ingredient listed and is composed of sodium and chloride ions. Spice, onion powder, and natural flavoring are the last ingredients on the list, meaning that they have the least percent weight. These three ingredients contribute to overall flavor of the product.
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 Nutrition




The following table compares the nutritional value of ketchup with raw ripe tomatoes and salsa, based on information from the USDA Food Nutrient Database.[40]



	Nutrient

(per 100 g)
	Ketchup
	Low sodium[image: External link]

Ketchup
	Tomatoes,

year-round
	USDA commodity

salsa



	Energy
	100 kcal

419 kJ
	104 kcal

435 kJ
	18 kcal

75 kJ
	36 kcal

150 kJ



	Water
	68.33 g
	66.58 g
	94.50 g
	89.70 g



	Protein
	1.74 g
	1.52 g
	0.88 g
	1.50 g



	Fats
	0.49 g
	0.36 g
	0.20 g
	0.20 g



	Carbohydrates
	25.78 g
	27.28 g
	3.92 g
	7.00 g



	Sodium[image: External link]
	1110 mg
	20 mg
	5 mg
	430 mg



	Vitamin C
	15.1 mg
	15.1 mg
	12.7 mg
	4 mg



	Lycopene[image: External link]
	17.0 mg
	19.0 mg
	2.6 mg
	n/a
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 Viscosity




Commercial tomato ketchup has an additive, usually xanthan gum, which gives the condiment a pseudoplastic or "shear thinning" property - more commonly known as thixotropic. This increases the viscosity of the ketchup considerably with a relatively small amount added—usually 0.5%—which can make it difficult to pour from a container. However, the shear thinning property of the gum ensures that when a force is applied to the ketchup it will lower the viscosity enabling the sauce to flow. A common method to getting ketchup out of the bottle involves inverting the bottle and shaking it or hitting the bottom with the heel of the hand, which causes the ketchup to flow rapidly. A technique involves inverting the bottle and forcefully tapping its upper neck with two fingers (index and middle finger together). Specifically, with a Heinz ketchup glass bottle, one taps the 57 circle on the neck. This helps the ketchup flow by applying the correct shearing force.[41] These techniques work because of how pseudoplastic fluids behave: their viscosity (resistance to flow) decreases with increasing shear rate. The faster the ketchup is sheared (by shaking or tapping the bottle), the more fluid it becomes. After the shear is removed the ketchup thickens to its original viscosity.

Ketchup is a Non-Newtonian fluid meaning that its viscosity changes under stress and is not constant. It is a shear thinning fluid which means its viscosity decreases with increased shear stress.[42] The equation used to designate a Non-Newtonian fluid is as follows: . This equation represents apparent viscosity where apparent viscosity is the shear stress divided by shear rate. Viscosity is dependent on stress. This is apparent when you shake a bottle of tomato sauce/ketchup so it becomes liquid enough to squirt out. Its viscosity decreased with stress.[43]

The molecular composition of ketchup is what creates ketchup's pseudoplastic characteristics. Small polysaccharides, sugars, acids, and water make up the majority of the metastable ketchup product, and these small structures are able to move more easily throughout a matrix because of their low mass. While exposed to shear stress, the molecules within the suspension are able to respond quickly and create an alignment within the product.[44] The bonds between the molecules are mostly hydrogen bonds, ionic interactions, and electrostatic interactions, all of which can be broken when subject to stress. Hydrogen bonds are constantly rearranging within a product due to their need to be in the lowest energy state, which further confirms that the bonds between the molecules will be easily disrupted. This alignment only lasts for as long as shear stress is applied. The molecules return to their original disorganized state once the shear stress dissipates.[44]

In 2017, researchers at the Massachusetts Institute of Technology reported the development of a bottle coating that allowed all the product to slip out without leaving a residue.[45]
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 Separation




Ketchup is one of the many products that is leachable; meaning that the water within the product migrates together as the larger molecules within the product sediment, ultimately causing water to separate out. This forms a layer of water on top of the ketchup due to the molecular instability within the product.[38] This instability is caused by interactions between hydrophobic molecules and charged molecules within the ketchup suspension.

Pectin is a polysaccharide within tomatoes that has the ability to bind to itself and to other molecules, especially water, around it. This enables it to create a gel-like matrix, dependent on the amount within the solution. Water is a large part of ketchup, due to it being 80% of the composition of distilled vinegar. In order for the water within the ketchup to be at the lowest possible energy state, all of the hydrogen bonds that are able to be made within the matrix must be made.[46] The water bound to the polysaccharide moves more slowly within the matrix, which is unfavorable with respect to entropy.[38] The increased order within the polysaccharide-water complex gives rise to a high-energy state, in which the water will want to be relieved. This concept implies that water will more favorably bind with itself because of the increased disorder between water molecules. This is partially the cause for water leaching out of solution when left undisturbed for a short period of time.

Other interactions that induce leaching are electrostatic and ionic interactions. Electrostatic interactions occur between charged molecules, which have repulsive or attractive forces between each other. The pectin within ketchup will have negative and neutral charges along the molecule due to the hydroxyl groups and relative pH, which is 3.9 on average.[47] Pectin is most stable at a pH of 3.5, so the more basic pH within ketchup will protonate the hydroxyl side chains and therefore create a less viscous gel. Acetic acid within vinegar also has hydroxyl groups that will have a dispersed amount of negative and neutral charges along each molecule. The acetic acid and pectin will display repulsive interactions between the negatively charged oxygens on each molecule. The hydroxyls on each molecule will be able to form hydrogen bonds with the water in the product. The addition of salt will reduce the repulsive interactions between the negatively charged side chains of acetic acid and pectin within solution because they will create bonds with the dissociated sodium and chloride ions.[48] The hydrogen bonds and electrostatic interactions will encourage leaching because the formation of bonds associated with the need for molecules to be in the lowest energy state are not always bonds that happen between different molecules and instead are formed between like molecules, causing aggregation.

A way for ketchup manufacturing companies to avoid leaching of their products would be to add a hydrocolloid. Xanthan gum is able to stabilize ketchup by covalently binding to water. This strong bond keeps water from separating out of the ketchup and creating a layer at the surface.[38]
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Condiment






A condiment is a spice, sauce, or, preparation that is added to food to impart a particular flavor, to enhance its flavor,[1] or in some cultures[image: External link], to complement the dish. The term originally described pickled or preserved foods, but has shifted meaning over time.[2]

Many condiments are available packaged in single-serving packets, like mustard or ketchup, particularly when supplied with take-out[image: External link] or fast-food[image: External link] meals. They are usually applied by the diner, but are sometimes added prior to serving; for example, in a sandwich made with ketchup, mustard or mayonnaise. Some condiments are used during cooking to add flavor or texture to the food; barbecue sauce, compound butter[image: External link], teriyaki sauce[image: External link], soy sauce, and marmite[image: External link] are examples.

The term condiment comes from the Latin condimentum, meaning "spice, seasoning, sauce" and from the Latin condere, meaning "preserve, pickle, season".[3]
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The exact definition of what is and is not a condiment varies. Some definitions include spice and herbs, including salt and pepper,[4] using the term interchangeably with seasoning.[5] Others restrict the definition to including only "prepared food compound[s], containing one or more spices", which are added to food after the cooking process, such as mustard, ketchup or mint sauce[image: External link].[5] Cheese is also considered a condiment in some European countries.
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 History




Condiments were known in Ancient Rome[image: External link], Ancient India[image: External link], Ancient Greece[image: External link] and Ancient China[image: External link]. There is a myth that before food preservation techniques were widespread, pungent spices and condiments were used to make the food more palatable,[6] but this claim is not supported by any evidence or historical record.[7] The Romans made the condiments garum[image: External link] and liquamen[image: External link] by crushing the meat of various fish and fermenting it in salt[ clarify[image: External link]], leading to a flourishing condiment industry.[3] Apicius[image: External link], a cookbook[image: External link] based on 4th and 5th century cuisine, contains a section based solely on condiments.[3]
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Main article: List of condiments


See also: List of brand name condiments
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The condiment market refers to the marketing and consumer purchase of condiments.

In the United States, condiment market was valued at USD 5.6 billion in 2010 and is estimated to grow to USD 7 billion by 2015.[8] The condiment market is the second largest in specialty foods[image: External link] behind that of cheese.[8]
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Tomato






For other uses, see Tomato (disambiguation)[image: External link].

The tomato (see pronunciation) is the edible fruit[image: External link] of Solanum lycopersicum,[2] commonly known as a tomato plant, which belongs to the nightshade[image: External link] family, Solanaceae[image: External link].[1]

The species originated in Central[image: External link] and South America[image: External link]. The Nahuatl[image: External link] (Aztec language) word tomatl gave rise to the Spanish word "tomate", from which the English word tomato originates.

Numerous varieties of tomato are widely grown in temperate climates across the world, with greenhouses[image: External link] allowing its production throughout the year and in cooler areas. The plants typically grow to 1–3 meters (3–10 ft) in height and have a weak stem that often sprawls over the ground and vines over other plants. It is a perennial[image: External link] in its native habitat, and grown as an annual[image: External link] in temperate climates. An average common tomato weighs approximately 100 grams (4 oz).[3][4]

Its use as a food originated in Mexico[image: External link], and spread throughout the world following the Spanish colonization of the Americas[image: External link]. Tomato is consumed in diverse ways, including raw, as an ingredient in many dishes, sauces, salads[image: External link], and drinks. While tomatoes are botanically[image: External link] berry[image: External link]-type fruits, they are considered culinary vegetables[image: External link], being ingredients of savory meals.[5]



TOP



[image: TOC] TOC Next [image: Next chapter] 
 Names





[image: TOC] TOC Next [image: Next chapter] 
 Etymology




The word "tomato" comes from the Spanish tomate, which in turn comes from the Nahuatl[image: External link] word tomatl [ˈtomat͡ɬ][image: External link].[6] It first appeared in print in 1595.[citation needed[image: External link]]

The native Mexican tomatillo[image: External link] is tomate (in Nahuatl: tomātl   pronunciation[image: External link] ( help[image: External link]· info[image: External link])), meaning "fat water" or "fat thing").[7] When Aztecs started to cultivate the Andean[image: External link] fruit, bigger and red, they called the new species xitomatl (or jitomates) (pronounced  [ʃiːˈtomatɬ][image: External link]), ("plump thing with navel" or "fat water with navel"). After their conquest of Tenochtitlan[image: External link], Spaniards exported tomatoes (jitomates) to the rest of the world with the name tomate, so numerous languages use forms of the word "tomato" (tomate) to refer to the red tomato instead of the green tomatillo.[citation needed[image: External link]] It first appeared in print in 1595.[6] The scientific species epithet[image: External link] lycopersicum means "wolf peach", and comes from German werewolf[image: External link] myths. These legends said that deadly nightshade[image: External link] was used by witches and sorcerers in potions to transform themselves into werewolves, so the tomato's similar, but much larger, fruit was called the "wolf peach" when it arrived in Europe.[8]
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 Derivations




The Italian word, pomodoro (from pomo d'oro "apple of gold") was borrowed into Polish, and via Russian, into several other languages.[citation needed[image: External link]] Similarly, the now rare German term Paradeisapfel, which means "apple of paradise", is still heard in the form paradeiser in the Bavarian and Austrian dialects,[citation needed[image: External link]] and was borrowed into modern Hungarian, Slovenian and Serbian.[citation needed[image: External link]]
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The usual pronunciations of "tomato" are /te'meItoU /[image: External link] (usual in American English[image: External link]) and /te'ma:toU /[image: External link] (usual in British English).[9] The word's dual pronunciations[image: External link] were immortalized in Ira[image: External link] and George Gershwin[image: External link]'s 1937 song "Let's Call the Whole Thing Off[image: External link]" ("You like /pe'teItoU /[image: External link] and I like /pe'ta:toU /[image: External link] / You like /te'meItoU /[image: External link] and I like /te'ma:toU /[image: External link]") and have become a symbol for nitpicking[image: External link] pronunciation disputes.[citation needed[image: External link]] In this capacity, it has even become an American and British slang term: saying "/te'meItoU /[image: External link] /te'ma:toU /[image: External link]" when presented with two choices can mean "What's the difference?" or "It's all the same to me".[citation needed[image: External link]]
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Botanically[image: External link], a tomato is a fruit[image: External link], a berry[image: External link], consisting of the ovary[image: External link], together with its seeds, of a flowering plant[image: External link]. However, the tomato has a much lower sugar content than other edible fruits, and is therefore not as sweet. Typically served as part of a salad or main course[image: External link] of a meal, rather than at dessert[image: External link], it is, in the US, considered a "culinary vegetable[image: External link]". One exception is that tomatoes are treated as a fruit in home canning practices: they are acidic enough to process in a water bath rather than a pressure cooker as vegetables require. Tomatoes are not the only food source with this ambiguity: bell peppers[image: External link], cucumbers[image: External link], green beans[image: External link], eggplants[image: External link], avocados[image: External link], and squashes[image: External link] of all kinds (such as zucchini[image: External link] and pumpkins[image: External link]) are all botanically fruits, yet cooked as vegetables. This has led to legal dispute in the United States. In 1887, US tariff[image: External link] laws that imposed a duty[image: External link] on vegetables, but not on fruits, caused the tomato's status to become a matter of legal importance. The US Supreme Court[image: External link] settled this controversy on 10 May 1893, by declaring that the tomato is a vegetable, based on the popular definition that classifies vegetables by use, that they are generally served with dinner and not dessert (Nix v. Hedden[image: External link] (149 U.S. 304)). The holding of this case applies only to the interpretation of the Tariff Act of 3 March 1883[image: External link], and the court did not purport to reclassify the tomato for botanical or other purposes.
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Tomato plants are vines, initially decumbent[image: External link], typically growing 180 cm (6 ft) or more above the ground if supported, although erect bush varieties have been bred, generally 100 cm (3 ft) tall or shorter. Indeterminate types are "tender" perennials, dying annually in temperate climates (they are originally native to tropical highlands), although they can live up to three years in a greenhouse in some cases. Determinate types are annual in all climates.[citation needed[image: External link]]

Tomato plants are dicots[image: External link], and grow as a series of branching stems, with a terminal bud at the tip that does the actual growing. When that tip eventually stops growing, whether because of pruning or flowering, lateral buds take over and grow into other, fully functional, vines.[11]

Tomato vines are typically pubescent, meaning covered with fine short hairs. These hairs facilitate the vining process, turning into roots wherever the plant is in contact with the ground and moisture, especially if the vine's connection to its original root has been damaged or severed.[citation needed[image: External link]]

Most tomato plants have compound leaves[image: External link], and are called regular leaf (RL) plants, but some cultivars have simple leaves known as potato leaf[image: External link] (PL) style because of their resemblance to that particular relative. Of RL plants, there are variations, such as rugose leaves, which are deeply grooved, and variegated[image: External link], angora leaves, which have additional colors where a genetic mutation causes chlorophyll[image: External link] to be excluded from some portions of the leaves.[12]

The leaves[image: External link] are 10–25 cm (4–10 in) long, odd pinnate, with five to 9 leaflets on petioles,[13] each leaflet up to 8 cm (3 in) long, with a serrated margin; both the stem and leaves are densely glandular-hairy.[citation needed[image: External link]]

Their flowers[image: External link], appearing on the apical meristem[image: External link], have the anthers fused along the edges, forming a column surrounding the pistil[image: External link]'s style. Flowers in domestic cultivars can be self-fertilizing. The flowers are 1–2 cm (0.4–0.8 in) across, yellow, with five pointed lobes on the corolla[image: External link]; they are borne in a cyme[image: External link] of three to 12 together.[citation needed[image: External link]]

Tomato fruit is classified as a berry[image: External link]. As a true fruit, it develops from the ovary of the plant after fertilization, its flesh comprising the pericarp walls. The fruit contains hollow spaces full of seeds and moisture, called locular cavities. These vary, among cultivated species, according to type. Some smaller varieties have two cavities, globe-shaped varieties typically have three to five, beefsteak tomatoes have a great number of smaller cavities, while paste tomatoes have very few, very small cavities.[citation needed[image: External link]]

For propagation, the seeds need to come from a mature fruit, and be dried or fermented before germination.[citation needed[image: External link]]
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In 1753, Linnaeus[image: External link] placed the tomato in the genus[image: External link] Solanum[image: External link] (alongside the potato[image: External link]) as Solanum lycopersicum. In 1768, Philip Miller[image: External link] moved it to its own genus, naming it Lycopersicon esculentum.[14] This name came into wide use, but was technically in breach of the plant naming rules[image: External link] because Linnaeus's species name lycopersicum still had priority. Although the name Lycopersicum lycopersicum was suggested by Karsten (1888), this is not used because it violates the International Code of Nomenclature[15] barring the use of tautonyms[image: External link] in botanical nomenclature. The corrected name Lycopersicon lycopersicum (Nicolson 1974) was technically valid, since Miller's genus name and Linnaeus's species name differ in exact spelling, but since Lycopersicon esculentum had become so well known, it was officially listed as a nomen conservandum in 1983, and would be the correct name for the tomato in classifications which do not place the tomato in the genus Solanum.

Genetic[image: External link] evidence has now shown that Linnaeus was correct to put the tomato in the genus Solanum, making Solanum lycopersicum the correct name.[1][16] Both names, however, will probably be found in the literature for some time. Two of the major reasons that some[ who?[image: External link]] still consider the genera separate are the leaf structure (tomato leaves are markedly different from any other Solanum), and the biochemistry (many of the alkaloids common to other Solanum species are conspicuously absent in the tomato). Hybrids of tomato and diploid potato[image: External link] can be created in the lab by somatic fusion[image: External link], and are partially fertile,[17] providing evidence of the close relationship between these species.
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Including Solanum lycopersicum, there are currently 13 species recognized in Solanum[image: External link] section Lycopersicon[image: External link]. Three of these species — S. cheesmaniae[image: External link], galapagense, and pimpinellifolium[image: External link] — are fully cross compatible with domestic tomato. Four more species—S. chmielewskii, S. habrochaites, S. neorickii, and S. pennelli—can be readily crossed with domestic tomato, with some limitations. Five species—S. arcanum, S. chilense, S. corneliomulleri, S. huaylasense, and S. peruvianum—can be crossed with domestic tomato with difficulty and usually require embryo rescue[image: External link] to produce viable plants. The Lycopersicon section has not been fully sampled within wild species in the South American range, so new species may be added in the future.[citation needed[image: External link]]

Solanum[image: External link] section Lycopersicoides and section Juglandifolium are represented by two species each that are considered bridge species genetically intermediate between tomato and non-tuber bearing potato species. S. lycopersicoides can be crossed with domestic tomato and introgression lines[18] have been developed. This species was significant in moving the domestic tomato from separate genus status into the Solanum group because it directly links the tomato into the potato family.[citation needed[image: External link]]
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Main article: Genetically modified tomato[image: External link]


Tomatoes that have been modified using genetic engineering[image: External link] have been developed, and although none are commercially[image: External link] available now, they have been in the past. The first commercially available genetically modified food[image: External link] was a variety of tomato named the Flavr Savr[image: External link], which was engineered to have a longer shelf life.[19] Scientists are continuing to develop tomatoes with new traits not found in natural crops, such as increased resistance to pests or environmental stresses. Other projects aim to enrich tomatoes with substances that may offer health benefits or provide better nutrition.

An international consortium of researchers from 10 countries, among them researchers from the Boyce Thompson Institute for Plant Research[image: External link], began sequencing the tomato genome[image: External link] in 2004, and is creating a database of genomic sequences and information on the tomato and related plants.[20][21] A prerelease version of the genome was made available in December 2009.[22] The genomes of its mitochondria[image: External link] and chloroplasts[image: External link] are also being sequenced as part of the project. The complete genome for the cultivar Heinz 1706 was published on 31 May 2012 in Nature[image: External link].[23] Since many other fruits, like strawberries[image: External link], apples[image: External link], melons[image: External link], and bananas[image: External link] share the same characteristics and genes, researchers stated the published genome could help to improve food quality, food security and reduce costs of all of these fruits.[24]
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 Breeding




The Tomato Genetic Resource Center, Germplasm Resources Information Network[image: External link], AVRDC[image: External link], and numerous seed banks[image: External link] around the world store seed representing genetic variations of value to modern agriculture. These seed stocks are available for legitimate breeding and research efforts. While individual breeding efforts can produce useful results, the bulk of tomato breeding work is at universities and major agriculture-related corporations. These efforts have resulted in significant regionally adapted breeding lines and hybrids, such as the Mountain series from North Carolina. Corporations including Heinz, Monsanto[image: External link], BHNSeed, and Bejoseed have breeding programs that attempt to improve production, size, shape, color, flavor, disease tolerance, pest tolerance, nutritional value, and numerous other traits.[citation needed[image: External link]]
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 History




The tomato is native to western South America and Central America[image: External link].[6] Native versions were small, like cherry tomatoes, and most likely yellow rather than red. A member of the deadly nightshade[image: External link] family, tomatoes were erroneously thought to be poisonous by Europeans who were suspicious of their bright, shiny fruit.[citation needed[image: External link]] The leaves are in fact slightly poisonous, although the fruit is not.[25]
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 Mesoamerica




Aztecs[image: External link] and other peoples in Mesoamerica[image: External link] used the fruit in their cooking. The exact date of domestication is unknown: by 500 BC, it was already being cultivated in southern Mexico[image: External link] and probably other areas.[26]:13 The Pueblo[image: External link] people are thought to have believed that those who witnessed the ingestion of tomato seeds were blessed with powers of divination[image: External link].[27] The large, lumpy variety of tomato, a mutation from a smoother, smaller fruit, originated in Mesoamerica, and may be the direct ancestor of some modern cultivated tomatoes.[26]:15
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 Spanish distribution




Spanish conquistador[image: External link] Hernán Cortés[image: External link] may have been the first to transfer the small yellow tomato to Europe after he captured the Aztec city of Tenochtitlan[image: External link], now Mexico City, in 1521, although Christopher Columbus[image: External link] may have taken them back as early as 1493. The earliest discussion of the tomato in European literature appeared in a herbal[image: External link] written in 1544 by Pietro Andrea Mattioli[image: External link], an Italian physician and botanist, who suggested that a new type of eggplant[image: External link] had been brought to Italy that was blood red or golden color when mature and could be divided into segments and eaten like an eggplant—that is, cooked and seasoned with salt, black pepper, and oil. It was not until ten years later that tomatoes were named in print by Mattioli as pomi d’oro, or "golden apples".[26]:13

After the Spanish colonization of the Americas[image: External link], the Spanish distributed the tomato throughout their colonies in the Caribbean[image: External link]. They also took it to the Philippines[image: External link], from where it spread to southeast Asia[image: External link] and then the entire Asian continent. The Spanish also brought the tomato to Europe. It grew easily in Mediterranean climates[image: External link], and cultivation began in the 1540s. It was probably eaten shortly after it was introduced, and was certainly being used as food by the early 17th century in Spain.
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 Italy




The recorded history of tomatoes in Italy dates back to 31 October 1548 when the house steward of Cosimo de' Medici[image: External link], the grand duke of Tuscany[image: External link], wrote to the Medici private secretary informing him that the basket of tomatoes sent from the grand duke's Florentine estate at Torre del Gallo[image: External link] "had arrived safely". Tomatoes were grown mainly as ornamentals early on after their arrival in Italy. For example, the Florentine aristocrat Giovanvettorio Soderini wrote how they "were to be sought only for their beauty", and were grown only in gardens or flower beds. The tomato's ability to mutate and create new and different varieties helped contribute to its success and spread throughout Italy. However, even in areas where the climate supported growing tomatoes, their habit of growing to the ground suggested low status. They were not adopted as a staple of the peasant population because they were not as filling as other fruits already available. Additionally, both toxic and inedible varieties discouraged many people from attempting to consume or prepare any other varieties.[28] In certain areas of Italy, such as Florence, the fruit was used solely as a tabletop decoration, until it was incorporated into the local cuisine in the late 17th or early 18th century. The earliest discovered cookbook with tomato recipes was published in Naples[image: External link] in 1692, though the author had apparently obtained these recipes from Spanish sources.[26]:17

Unique varieties were developed over the next several hundred years for uses such as dried tomatoes, sauce tomatoes, pizza tomatoes, and tomatoes for long-term storage. These varieties are usually known for their place of origin as much as by a variety name. For example, Pomodorino del Piennolo del Vesuvio is the "hanging tomato of Vesuvius". Five different varieties have traditionally been used to make these "hanging" tomatoes. They are Fiaschella, Lampadina, Patanara, Principe Borghese, and Re Umberto. Other tomatoes that originated in Italy include San Marzano, Borgo Cellano, Christopher Columbus, Costoluto Genovese, and Italian Pear. These tomatoes are characterized by a relatively intense flavor compared to varieties typically grown elsewhere.[citation needed[image: External link]]
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 Britain




Tomatoes were not grown in England until the 1590s.[26]:17 One of the earliest cultivators was John Gerard[image: External link], a barber-surgeon[image: External link].[26]:17 Gerard's Herbal, published in 1597, and largely plagiarized[image: External link] from continental sources,[26]:17 is also one of the earliest discussions of the tomato in England. Gerard knew the tomato was eaten in Spain and Italy.[26]:17 Nonetheless, he believed it was poisonous[26]:17 (in fact, the plant and raw fruit do have low levels of tomatine[image: External link], but are not generally dangerous; see below). Gerard's views were influential, and the tomato was considered unfit for eating (though not necessarily poisonous) for many years in Britain[image: External link] and its North American colonies[image: External link].[26]:17

However, by the mid-18th century, tomatoes were widely eaten in Britain, and before the end of that century, the Encyclopædia Britannica[image: External link] stated the tomato was "in daily use" in soups[image: External link], broths[image: External link], and as a garnish[image: External link]. They were not part of the average person's diet, and though by 1820 they were described as "to be seen in great abundance in all our vegetable markets" and to be "used by all our best cooks", reference was made to their cultivation in gardens still "for the singularity of their appearance", while their use in cooking was associated with exotic Italian or Jewish cuisine.[29]
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 Middle East and North Africa




The tomato was introduced to cultivation in the Middle East by John Barker, British consul in Aleppo circa 1799 to 1825.[30][31] Nineteenth century descriptions of its consumption are uniformly as an ingredient in a cooked dish. In 1881, it is described as only eaten in the region "within the last forty years".[32] Today, the tomato is a critical and ubiquitous part of Middle Eastern cuisine[image: External link], served fresh in salads (e.g., Arab salad[image: External link], Israeli salad[image: External link], Shirazi salad and Turkish salad[image: External link]), grilled with kebabs[image: External link] and other dishes, made into sauces, and so on.
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 North America




The earliest reference to tomatoes being grown in British North America[image: External link] is from 1710, when herbalist William Salmon[image: External link] reported seeing them in what is today South Carolina[image: External link].[26]:25 They may have been introduced from the Caribbean. By the mid-18th century, they were cultivated on some Carolina plantations, and probably in other parts of the Southeast as well. Possibly, some people continued to think tomatoes were poisonous at this time; and in general, they were grown more as ornamental plants[image: External link] than as food. Thomas Jefferson, who ate tomatoes in Paris, sent some seeds back to America.[26]:28

Alexander W. Livingston was the first person who succeeded in upgrading the wild tomato, developing different breeds and stabilizing the plants. In the 1937 yearbook of the Federal Department of Agriculture, it was declared that "half of the major varieties were a result of the abilities of the Livingstons to evaluate and perpetuate superior material in the tomato". Livingston's first breed of tomato, the Paragon, was introduced in 1870. In 1875, he introduced the Acme, which was said to be involved in the parentage of most of the tomatoes introduced by him and his competitors for the next twenty-five years.[33]

When Alexander W. Livingston had begun his attempts to develop the tomato as a commercial crop, his aim had been to grow tomatoes smooth in contour, uniform in size and having better flavor. One year, after many attempts, he passed through his fields, picking out particular tomato plants having distinct characteristics and heavy foliage. He saved the seeds carefully. The following spring he set two rows across his family garden located just below the hill and milk house. To his happy surprise, each plant bore perfect tomatoes like the parent vine. After five years, the fruit became fleshier and larger. In 1870, Alexander introduced the Paragon and tomato culture soon became a great enterprise in the county. Today, the crop is grown in every state in the Union. He eventually developed over seventeen different varieties of the tomato plant.[33]

Because of the long growing season needed for this heat-loving crop, several states in the US Sun Belt[image: External link] became major tomato-producers, particularly Florida[image: External link] and California[image: External link]. In California, tomatoes are grown under irrigation[image: External link] for both the fresh fruit market and for canning[image: External link] and processing. The University of California, Davis[image: External link] (UC Davis) became a major center for research on the tomato. The C.M. Rick Tomato Genetics Resource Center at UC Davis is a gene bank of wild relatives, monogenic mutants and miscellaneous genetic stocks of tomato.[34] The Center is named for the late Dr. Charles M. Rick[image: External link], a pioneer in tomato genetics research.[35] Research on processing tomatoes is also conducted by the California Tomato Research Institute in Escalon, California[image: External link].[36]

In California, growers have used a method of cultivation called dry-farming[image: External link], especially with Early Girl[image: External link] tomatoes. This technique encourages the plant to send roots deep to find existing moisture in soil that retains moisture, such as clayey soil.


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Modern commercial varieties




The poor taste and lack of sugar in modern garden and commercial tomato varieties resulted from breeding tomatoes to ripen uniformly red. This change occurred after discovery of a mutant "u" phenotype[image: External link] in the mid 20th century that ripened "u"niformly. This was widely cross-bred to produce red fruit without the typical green ring around the stem on uncross-bred varieties. Prior to general introduction of this trait, most tomatoes produced more sugar during ripening, and were sweeter and more flavorful.[37][38]

Evidence has been found that 10−20% of the total carbon fixed in the fruit can be produced by photosynthesis in the developing fruit of the normal U phenotype. The u genetic mutation encodes a factor that produces defective chloroplasts with lower density in developing fruit, resulting in a lighter green colour of unripe fruit, and repression of sugars accumulation in the resulting ripe fruit by 10−15%. Perhaps more important than their role in photosynthesis, the fruit chloroplasts are remodelled during ripening into chlorophyll-free chromoplasts that synthesize and accumulate lycopene, β-carotene, and other metabolites that are sensory and nutritional assets of the ripe fruit. The potent chloroplasts in the dark-green shoulders of the U phenotype are beneficial here, but have the disadvantage of leaving green shoulders near the stems of the ripe fruit, and even cracked yellow shoulders, apparently because of oxidative stress due to overload of the photosynthetic chain in direct sunlight at high temperatures. Hence genetic design of a commercial variety that combines the advantages of types u and U requires fine tuning, but may be feasible.[39]
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 Cultivation




The tomato is grown worldwide for its edible fruits[image: External link], with thousands of cultivars[image: External link].[40] A fertilizer with an NPK ratio[image: External link] of 5-10-10 is often sold as tomato fertilizer or vegetable fertilizer, although manure and compost are also used.[citation needed[image: External link]]
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 Production




In 2014, world production of tomatoes was 170.8 million tonnes[image: External link], with China accounting for 31% of the total, followed by India[image: External link], the United States and Turkey[image: External link] as the major producers (table).[41] In 2014, tomatoes accounted for 23% of the total fresh vegetable output of the European Union[image: External link], with more than half of this total coming from Spain, Italy and Poland.[42]

In 2013, global tomato exports were valued at 88 billion US dollars.[43]



	Rank
	Country
	Production


millions of tonnes[41][44]






	1
	
  China[image: External link]

	
52.6





	2
	
  India[image: External link]

	
18.7





	3
	
 United States

	
14.5





	4
	
  Turkey[image: External link]

	
11.9





	5
	
  Egypt[image: External link]

	
8.3





	6
	
  Iran[image: External link]

	
6.0





	7
	
  Italy[image: External link]

	
5.6





	8
	
  Spain[image: External link]

	
4.9





	
	
World


	
170.8
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 Varieties




For a more comprehensive list, see List of tomato cultivars[image: External link].

There are around 7,500 tomato varieties grown for various purposes[citation needed[image: External link]] having been selected with varying fruit types, and for optimum growth in differing growing conditions.

Tomato varieties can be divided into categories based on shape and size.[citation needed[image: External link]]


	
Beefsteak tomatoes[image: External link] are 10 cm (4 in) or more in diameter, often used for sandwiches[image: External link] and similar applications. Their kidney-bean shape, thinner skin, and shorter shelf life makes commercial use impractical.

	
Plum tomatoes[image: External link], or paste tomatoes (including pear tomatoes), are bred with a lower water /higher solids content for use in tomato sauce and paste, for canning[image: External link] and sauces and are usually oblong 7–9 cm (3–4 in) long and 4–5 cm (1.6–2.0 in) diameter; like the Roma[image: External link]-type tomatoes, important cultivars in the Sacramento Valley[image: External link].[45]


	
Cherry tomatoes[image: External link] are small and round, often sweet tomatoes, about the same 1–2 cm (0.4–0.8 in) size as the wild tomato.

	
Grape tomatoes[image: External link] are smaller and oblong, a variation on plum tomatoes.

	
Campari tomatoes[image: External link] are sweet and noted for their juiciness, low acidity, and lack of mealiness, bigger than cherry tomatoes, and smaller than plum tomatoes.

	
Tomberries[image: External link], tiny tomatoes, about 5 mm in diameter

	Oxheart tomatoes can range in size up to beefsteaks, and are shaped like large strawberries.[citation needed[image: External link]]


	Pear tomatoes are pear-shaped and can be based upon the San Marzano[image: External link] types for a richer gourmet paste.[citation needed[image: External link]]


	"Slicing" or "globe" tomatoes are the usual tomatoes of commerce, used for a wide variety of processing and fresh eating.[citation needed[image: External link]] The most widely grown commercial tomatoes tend to be in the 5–6 cm (2.0–2.4 in) diameter range.



Tomatoes are also classified as determinate[image: External link] or indeterminate[image: External link]. Determinate, or bush, types bear a full crop all at once and top off at a specific height; they are often good choices for container growing. Determinate types are preferred by commercial growers who wish to harvest a whole field at one time, or home growers interested in canning. Indeterminate varieties develop into vines that never top off and continue producing until killed by frost. They are preferred by home growers and local-market farmers who want ripe fruit throughout the season. As an intermediate form, there are plants sometimes known as vigorous determinate or semi-determinate; these top off like determinates, but produce a second crop after the initial crop. The majority of heirloom tomatoes are indeterminate, although some determinate heirlooms exist.[citation needed[image: External link]]

Early tomatoes and cool-summer tomatoes bear fruit even where nights are cool, which usually discourages fruit set.[citation needed[image: External link]] There are varieties high in beta carotenes and vitamin A, hollow tomatoes and tomatoes that keep for months in storage.[citation needed[image: External link]] In 1973, Israeli[image: External link] scientists developed the world's first long shelf-life commercial tomato varieties.[46][full citation needed[image: External link]][ better source needed[image: External link]]

Heirloom tomatoes[image: External link] are becoming[ when?[image: External link]] increasingly popular, particularly among home gardeners and organic producers[ where?[image: External link]], since they tend to produce more interesting and flavorful crops at the cost of disease resistance and productivity.[45] The definition of an heirloom tomato is vague, but unlike commercial hybrids, all are self-fertile varieties that have bred true[image: External link] for 40 years or more. Quite a few seed merchants and banks provide a large selection of heirloom seeds.[45] Home cultivars are often bred for flavor to the exclusion of all other qualities, while commercial cultivars are bred for factors like consistent size and shape, disease and pest resistance, suitability for mechanized picking and shipping, and ability to ripen after picking.[citation needed[image: External link]] Hybrid plants remain common[ where?[image: External link]], since they tend to be heavier producers, and sometimes may combine unusual characteristics of heirloom tomatoes with the ruggedness of conventional commercial tomatoes.[citation needed[image: External link]]

Most modern tomato cultivars are smooth surfaced, but some older tomato cultivars and most modern beefsteaks show pronounced ribbing, a feature that may have been common to virtually all pre-Columbian[image: External link] cultivars.[citation needed[image: External link]] While virtually all commercial tomato varieties are red, some cultivars – especially heirlooms – produce fruit in green, yellow, orange, pink, black, brown, ivory, white, and purple. Such fruits are not widely available in grocery stores, nor are their seedlings available in typical nurseries, but they can be bought as seed. Variations include multicolored fruit with stripes (Green Zebra), fuzzy skin on the fruit (Fuzzy Peach, Red Boar), multiple colors ( Hillbilly[image: External link], Burracker's Favorite, Lucky Cross), etc.
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 Diseases, pests, and disorders




For a more comprehensive list, see List of tomato diseases[image: External link].

Tomato cultivars vary widely in their resistance to disease. Modern hybrids[image: External link] focus on improving disease resistance over the heirloom plants[image: External link].

Various forms of mildew[image: External link] and blight[image: External link] are common tomato afflictions, which is why tomato cultivars are often marked with a combination of letters that refer to specific disease resistance. The most common letters are: LB – late blight[image: External link],[47] V – verticillium[image: External link] wilt[image: External link], F – fusarium[image: External link] wilt[image: External link] strain I, FF – fusarium wilt strain I and II, N – nematodes[image: External link], T – tobacco mosaic virus[image: External link], and A – alternaria[image: External link].

Some common tomato pests are stink bugs[image: External link], cutworms[image: External link], tomato hornworms[image: External link] and tobacco hornworms[image: External link], aphids[image: External link], cabbage loopers[image: External link], whiteflies[image: External link], tomato fruitworms[image: External link], flea beetles[image: External link], red spider mite[image: External link], slugs[image: External link],[48] and Colorado potato beetles[image: External link]. The tomato russet mite[image: External link], Aculops lycopersici[image: External link], feeds on foliage and young fruit of tomato plants, causing shrivelling and necrosis[image: External link] of leaves, flowers, and fruit, possibly killing the plant.[49]

A common tomato disease is tobacco mosaic virus[image: External link]. Handling cigarettes and other infected tobacco products can transmit the virus to tomato plants.[50]

Another particularly dreaded disease is curly top[image: External link], carried by the beet leafhopper[image: External link], which interrupts the lifecycle. As the name implies, it has the symptom of making the top leaves of the plant wrinkle up and grow abnormally.[citation needed[image: External link]]

After an insect attack tomato plants produce systemin[image: External link], a plant peptide hormone[image: External link] . Systemin activates defensive mechanisms, such as the production of protease inhibitors[image: External link] to slow the growth of insects. The hormone was first identified in tomatoes, but similar proteins have been identified in other species since.[51]

Although not a disease as such, irregular supplies of water can cause growing or ripening fruit to split. Besides cosmetic damage, the splits may allow decay to start, although growing fruits have some ability to heal after a split. In addition, a deformity called cat-facing[image: External link] can be caused by pests, temperature stress, or poor soil conditions. Affected fruit usually remains edible, but its appearance may be unsightly.
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 Companion plants




See also: List of companion plants[image: External link] and List of beneficial weeds[image: External link]


Tomatoes serve, or are served by, a large variety of companion plants[image: External link].

Among the most famous pairings is the tomato plant and carrots; studies supporting this relationship have produced a popular book about companion planting[image: External link], Carrots Love Tomatoes.[52]

The devastating tomato hornworm has a major predator in various parasitic wasps[image: External link], whose larvae devour the hornworm, but whose adult form drinks nectar from tiny-flowered plants like umbellifers[image: External link]. Several species of umbellifer are therefore often grown with tomato plants, including parsley[image: External link], queen anne's lace[image: External link], and occasionally dill[image: External link]. These also attract predatory flies[image: External link] that attack various tomato pests.[53]

Borage[image: External link] is thought to repel the tomato hornworm[image: External link] moth.[54]

Plants with strong scents, like alliums[image: External link] ( onions[image: External link], chives[image: External link], garlic[image: External link]) and mints[image: External link] ( basil[image: External link], oregano[image: External link], spearmint[image: External link]) are thought to mask the scent of the tomato plant, making it harder for pests to locate it, or to provide an alternative landing point, reducing the odds of the pests from attacking the correct plant.[55] These plants may also subtly impact the flavor of tomato fruit.[56]

Ground cover plants, including mints, stabilize moisture loss around tomato plants and other solaneae[image: External link], which come from very humid climates, and therefore may prevent moisture-related problems like blossom end rot.[citation needed[image: External link]]

Tap-root plants like dandelions[image: External link] break up dense soil and bring nutrients from down below a tomato plant's reach, possibly benefiting their companion.[citation needed[image: External link]]

Tomato plants can protect asparagus[image: External link] from asparagus beetles[image: External link], because they contain solanum that kills this pest, while asparagus plants (as well as marigolds[image: External link][56]) contain a chemical that repels root nematodes known to attack tomato plants.
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 Pollination




In the wild, original state, tomatoes required cross- pollination[image: External link]; they were much more self-incompatible[image: External link] than domestic cultivars. As a floral device to reduce selfing, the pistil[image: External link] of wild tomatoes extends farther out of the flower than today's cultivars. The stamens[image: External link] were, and remain, entirely within the closed corolla[image: External link].

As tomatoes were moved from their native areas, their traditional pollinators[image: External link], (probably a species of halictid bee[image: External link]) did not move with them.[57] The trait of self-fertility became an advantage, and domestic cultivars[image: External link] of tomato have been selected to maximize this trait.[57]

This is not the same as self-pollination[image: External link], despite the common claim that tomatoes do so. That tomatoes pollinate themselves poorly without outside aid is clearly shown in greenhouse[image: External link] situations, where pollination must be aided by artificial wind, vibration of the plants (one brand of vibrator[image: External link] is a wand called an "electric bee" that is used manually), or more often today, by cultured bumblebees[image: External link].[58] The anther[image: External link] of a tomato flower is shaped like a hollow tube, with the pollen[image: External link] produced within the structure, rather than on the surface, as in most species. The pollen moves through pores in the anther, but very little pollen is shed without some kind of externally-induced motion. The best source of outside motion is a sonicating[image: External link] bee, such as a bumblebee, or the original wild halictid pollinator. In an outdoors setting, wind or animals usually provide sufficient motion to produce commercially viable crops.[citation needed[image: External link]]
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 Fruit formation




Pollination and fruit formation depend on meiosis[image: External link]. Meiosis is central to the processes by which diploid microspore mother cells within the anther give rise to haploid pollen grains, and megaspore mother cells in ovules that are contained within the ovary give rise to haploid nuclei. Union of haploid nuclei from pollen and ovule (fertilization) can occur either by self- or cross-pollination. Fertilization leads to the formation of a diploid zygote that can then develop into an embryo within the emerging seed. Repeated fertilizations within the ovary are accompanied by maturation of the ovary to form the tomato fruit.

Homologs of the recA[image: External link] gene, including rad51[image: External link], play a key role in homologous recombinational repair of DNA during meiosis. A rad51 homolog is present in the anther of tomato (Lycopersicon esculentum),[59] suggesting that recombinational repair occurs during meiosis in tomato.
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 Hydroponic and greenhouse cultivation




Tomatoes are often grown in greenhouses[image: External link] in cooler climates, and there are cultivars such as the British 'Moneymaker' and a number of cultivars grown in Siberia[image: External link] that are specifically bred for indoor growing. In more temperate climates[image: External link], it is not uncommon to start seeds in greenhouses during the late winter for future transplant.

Greenhouse tomato production in large-acreage commercial greenhouses and owner-operator stand-alone or multiple-bay greenhouses is on the increase, providing fruit during those times of the year when field-grown fruit is not readily available. Smaller sized fruit (cherry and grape), or cluster tomatoes (fruit-on-the-vine) are the fruit of choice for the large commercial greenhouse operators while the beefsteak varieties are the choice of owner-operator growers.[60]

Hydroponic[image: External link] technique is often used in hostile growing environments, as well as high-density plantings.


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Picking and ripening




To facilitate transportation and storage, tomatoes are often picked unripe (green) and ripened in storage with ethylene[image: External link].[61] Unripe tomatoes are firm. As they ripen they soften until reaching the ripe state where they are red or orange in color and slightly soft to the touch.[citation needed[image: External link]] Ethylene is a hydrocarbon gas produced by many fruits that acts as the molecular cue to begin the ripening process. Tomatoes ripened in this way tend to keep longer, but have poorer flavor and a mealier, starchier texture than tomatoes ripened on the plant.[citation needed[image: External link]] They may be recognized by their color, which is more pink or orange than the other ripe tomatoes' deep red, depending on variety.[citation needed[image: External link]]

A machine-harvestable variety of tomato (the "square tomato") was developed in the 1950s by University of California, Davis[image: External link]'s Gordie C. Hanna[image: External link], which, in combination with the development of a suitable harvester, revolutionized the tomato-growing industry. This type of tomato is grown commercially near plants that process and can tomatoes, tomato sauce, and tomato paste. They are harvested when ripe and are flavorful when picked. They are harvested 24 hours a day, seven days a week during a 12- to 14-week season, and immediately transported to packing plants, which operate on the same schedule. California is a center of this sort of commercial tomato production and produces about a third of the processed tomatoes produced in the world.[62]

In 1994, Calgene[image: External link] introduced a genetically modified[image: External link] tomato called the FlavrSavr[image: External link], which could be vine ripened without compromising shelf life[image: External link]. However, the product was not commercially successful, and was sold only until 1997.[63] Slow-ripening cultivars of tomato have been developed by crossing a non-ripening cultivar with ordinary cultivars.[citation needed[image: External link]]
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 Yield




The world dedicated 4.8 million hectares in 2012 for tomato cultivation and the total production was about 161.8 million tonnes.[64] The average world farm yield for tomato was 33.6 tonnes per hectare, in 2012.[64]

Tomato farms in the Netherlands[image: External link] were the most productive in 2012, with a nationwide average of 476 tonnes per hectare, followed by Belgium[image: External link] (463 tonnes per hectare) and Iceland[image: External link] (429 tonnes per hectare).[65]
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 Records




The heaviest tomato ever, weighing 3.51 kg (7 lb 12 oz), was of the cultivar "Delicious", grown by Gordon Graham of Edmond, Oklahoma[image: External link] in 1986.[66][unreliable source?[image: External link]] The largest tomato plant grown was of the cultivar "Sungold" and reached 19.8 m (65 ft) in length, grown by Nutriculture Ltd (UK) of Mawdesley, Lancashire, UK, in 2000.[67]

A massive "tomato tree" growing[ when?[image: External link]] inside the Walt Disney World Resort[image: External link]'s experimental greenhouses in Lake Buena Vista, Florida[image: External link] may have been the largest single tomato plant in the world. The plant has been recognized as a Guinness World Record Holder, with a harvest of more than 32,000 tomatoes and a total weight of 522 kg (1,151 lb).[68][full citation needed[image: External link]] It yielded thousands of tomatoes at one time from a single vine. Yong Huang, Epcot[image: External link]'s manager of agricultural science, discovered the unique plant in Beijing, China. Huang brought its seeds to Epcot and created the specialized greenhouse for the fruit to grow. The vine grew golf ball[image: External link]-sized tomatoes, which were served at Walt Disney World restaurants.[citation needed[image: External link]] The tree developed a disease and was removed in April 2010 after about 13 months of life.[68]
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 Consumption




The tomato is now grown and eaten around the world. It is used in diverse ways, including raw in salads[image: External link], and processed into ketchup or tomato soup[image: External link]. Unripe green tomatoes can also be breaded and fried[image: External link], used to make salsa, or pickled. Tomato juice[image: External link] is sold as a drink[image: External link], and is used in cocktails such as the Bloody Mary[image: External link].

Tomatoes are acidic[image: External link], making them especially easy to preserve in home canning[image: External link] whole, in pieces, as tomato sauce or paste. The fruit is also preserved by drying, often in the sun, and sold either in bags or in jars with oil.

Although tomatoes originated in the Americas, they have become extensively used in Mediterranean cuisine. They are a key ingredient in pizza[image: External link], and are commonly used in pasta[image: External link] sauces. They are also used in gazpacho[image: External link] (Spanish cuisine[image: External link]) and pa amb tomàquet[image: External link] (Catalan cuisine[image: External link]).

Though it is botanically a berry[image: External link], a subset of fruit[image: External link], the tomato is a vegetable[image: External link] for culinary purposes, because of its savory flavor (see below).
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 Storage




Tomatoes keep best unwashed at room temperature[image: External link] and out of direct sunlight. It is not recommended to refrigerate them as this can harm the flavor.[69] Tomatoes stored cold tend to lose their flavor permanently.[70]

Storing stem down can prolong shelf life,[71] as it may keep from rotting too quickly.[72]

Tomatoes that are not yet ripe can be kept in a paper bag till ripening.[73]
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 Safety
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 Plant toxicity




Leaves, stems, and green unripe fruit of the tomato plant contain small amounts of the toxic alkaloid tomatine[image: External link].[25] They also contain small amounts of solanine[image: External link], a toxic alkaloid found in potato leaves and other plants in the nightshade family[image: External link].[74][75] Use of tomato leaves in herbal tea[image: External link] has been responsible for at least one death.[25][74] However, levels of tomatine in foliage and green fruit are generally too small to be dangerous unless large amounts are consumed, for example, as greens. Small amounts of tomato foliage are sometimes used for flavoring without ill effect, and the green fruit is sometimes used for cooking, particularly as fried green tomatoes[image: External link].[25] Compared to potatoes, the amount of solanine in green or ripe tomatoes is low; however, even in the case of potatoes while solanine poisoning resulting from dosages several times normal human consumption has been demonstrated, actual cases of poisoning resulting from excessive consumption of potatoes that have high concentration of solanine are rare.[75]

Tomato plants can be toxic to dogs if they eat large amounts of the fruit, or chew plant material.[76]
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 Salmonella




Tomatoes were linked to seven salmonella outbreaks between 1990 and 2005,[77] and may have been the cause of a salmonellosis[image: External link] outbreak causing 172 illnesses in 18 US states in 2006,[78] The 2008 United States salmonellosis outbreak[image: External link] also caused the removal of tomatoes from stores and restaurants across the United States and parts of Canada,[79] although other foods, including jalapeño[image: External link] and serrano peppers[image: External link], may have been involved.
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 Nutrition




A tomato is 95% water, contains 4% carbohydrates and less than 1% each of fat and protein (table). In a 100 gram amount, raw tomatoes supply 18 calories[image: External link] and are a moderate source of vitamin C (17% of the Daily Value[image: External link]), but otherwise are absent of significant nutrient content (table).
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 Potential health effects




There is no conclusive evidence that the lycopene[image: External link] in tomatoes or in supplements[image: External link] affects the onset of cardiovascular diseases[image: External link] or cancer[image: External link].[80][81]

In the United States, supposed health benefits of consuming tomatoes, tomato products or lycopene to affect cancer cannot be mentioned on packaged food products without a qualified health claim statement.[82] In a scientific review of potential claims for lycopene favorably affecting DNA[image: External link], skin exposed to ultraviolet radiation[image: External link], heart function and vision, the European Food Safety Authority[image: External link] concluded there was insufficient evidence for lycopene having any of these effects.[83]
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 In popular culture




On 30 August 2007, 40,000 Spaniards gathered in Buñol[image: External link] to throw 115,000 kg (254,000 lb) of tomatoes at each other in the yearly Tomatina[image: External link] festival[image: External link].[84]

In Ontario[image: External link], Canada, member of provincial parliament[image: External link] Mike Colle[image: External link] named the tomato the official vegetable of the province and designated July 15 as Tomato Day under the Tomato Act in 2016.[85][86]

Tomatoes have been designated the state vegetable of New Jersey[image: External link]. Arkansas[image: External link] took both sides by declaring the South Arkansas Vine Ripe Pink Tomato both the state fruit and the state vegetable in the same law, citing both its culinary and botanical classifications. In 2009, the state of Ohio[image: External link] passed a law making the tomato the state's official fruit. Tomato juice has been the official beverage of Ohio since 1965. A.W. Livingston, of Reynoldsburg, Ohio[image: External link], played a large part in popularizing the tomato in the late 19th century; his efforts are commemorated in Reynoldsburg with an annual Tomato Festival.[citation needed[image: External link]]

Flavr Savr[image: External link] was the first commercially grown genetically engineered food licensed for human consumption.[87]

The town of Buñol[image: External link], Spain, annually celebrates La Tomatina[image: External link], a festival centered on an enormous tomato fight. Tomatoes are a popular "nonlethal" throwing weapon in mass protests, and there was a common tradition of throwing rotten tomatoes at bad performers on a stage during the 19th century; today this is usually referenced as a metaphor. Embracing it for this protest connotation, the Dutch Socialist party[image: External link] adopted the tomato as their logo.

The US city of Reynoldsburg, Ohio[image: External link] calls itself "The Birthplace of the Tomato", claiming the first commercial variety of tomato was bred there in the 19th century.[33]

Several US states have adopted the tomato as a state fruit or vegetable (see above).
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 See also






	List of countries by tomato production[image: External link]

	List of tomato dishes

	
Marglobe[image: External link], an early attempt at breeding a disease-resistant tomato

	Ring culture[image: External link]

	
Tomatillo[image: External link], a similar fruit from the related genus Physalis[image: External link] that is also used in cooking

	Tomato jam
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Sugar






This article is about the class of sweet-flavored substances used as food. For common table sugar, see Sucrose[image: External link]. For other uses, see Sugar (disambiguation)[image: External link].

Sugar is the generic name for sweet, soluble carbohydrates, many of which are used in food. There are various types of sugar derived from different sources. Simple sugars are called monosaccharides[image: External link] and include glucose[image: External link] (also known as dextrose), fructose, and galactose[image: External link]. The "table sugar" or "granulated sugar" most customarily used as food is sucrose[image: External link], a disaccharide[image: External link] of glucose and fructose. Sugar is used in prepared foods (e.g., cookies[image: External link] and cakes[image: External link]) and it is added to some foods and beverages (e.g., coffee[image: External link] and tea[image: External link]). In the body, sucrose is hydrolysed into the simple sugars fructose and glucose. Other disaccharides include maltose[image: External link] from malted[image: External link] grain, and lactose[image: External link] from milk[image: External link]. Longer chains of sugars are called oligosaccharides[image: External link] or polysaccharides[image: External link]. Some other chemical substances, such as glycerol[image: External link] may also have a sweet taste, but are not classified as sugars. Diet food[image: External link] substitutes for sugar[image: External link], include aspartame[image: External link] and sucralose[image: External link], a chlorinated derivative of sucrose.

Sugars are found in the tissues of most plants and are present in sugarcane[image: External link] and sugar beet[image: External link] in sufficient concentrations for efficient commercial extraction. The world production of sugar in 2011 was about 168 million tonnes. The average person consumes about 24 kilograms (53 lb) of sugar each year (33.1 kg in developed countries[image: External link]), equivalent to over 260 food calories per person, per day. Since the latter part of the twentieth century, it has been questioned whether a diet high in sugars, especially refined sugars, is good for human health. Over-consumption of sugar has been implicated in the occurrence of obesity[image: External link], diabetes[image: External link], cardiovascular disease[image: External link], dementia[image: External link], and tooth decay[image: External link]. Numerous studies have been undertaken to try to clarify the position, but with varying results, mainly because of the difficulty of finding populations for use as controls that do not consume or are largely free of any sugar consumption.



TOP
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 Etymology




The etymology[image: External link] reflects the spread of the commodity. The English word "sugar" ultimately originates from the Sanskrit[image: External link] शर्करा (śarkarā), via Arabic[image: External link] سكر (sukkar) as granular or candied sugar, which is cognate with the Greek word, kroke, or "pebble".[1] The contemporary Italian word is zucchero, whereas the Spanish[image: External link] and Portuguese[image: External link] words, azúcar and açúcar, respectively, have kept a trace of the Arabic definite article[image: External link]. The Old French word is zuchre and the contemporary French, sucre. The earliest Greek[image: External link] word attested is σάκχαρις (sákkʰaris).

The English word jaggery[image: External link], a coarse brown sugar made from date palm[image: External link] sap or sugarcane[image: External link] juice, has a similar etymological origin – Portuguese jagara from the Sanskrit शर्करा (śarkarā).[2]
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 History




Main article: History of sugar[image: External link]
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 Ancient times and Middle Ages




Sugar has been produced in the Indian subcontinent[image: External link][3] since ancient times. It was not plentiful or cheap in early times and honey[image: External link] was more often used for sweetening in most parts of the world. Originally, people chewed raw sugarcane to extract its sweetness. Sugarcane was a native of tropical South Asia[image: External link] and Southeast Asia[image: External link].[4] Different species seem to have originated from different locations with Saccharum barberi[image: External link] originating in India[image: External link] and S. edule[image: External link] and S. officinarum[image: External link] coming from New Guinea[image: External link].[4][5] One of the earliest historical references to sugarcane is in Chinese manuscripts dating back to 8th century BC that state that the use of sugarcane originated in India.[6]

Sugar was found in Europe by the 1st century CE, but only as an imported medicine, and not as a food.[7][8] The Greek physician Pedanius Dioscorides[image: External link] in the 1st century CE described sugar in his medical treatise De Materia Medica[image: External link],[9] and Pliny the Elder[image: External link], a 1st-century CE Roman, described sugar in his Natural History[image: External link]: "Sugar is made in Arabia as well, but Indian sugar is better. It is a kind of honey found in cane, white as gum, and it crunches between the teeth. It comes in lumps the size of a hazelnut. Sugar is used only for medical purposes."[8]

Sugar remained relatively unimportant until the Indians discovered methods of turning sugarcane juice[image: External link] into granulated crystals that were easier to store and to transport.[10] Crystallized sugar was discovered by the time of the Imperial Guptas[image: External link], around the 5th century CE.[10] In the local Indian language, these crystals were called khanda ( Devanagari[image: External link]:खण्ड,Khaṇḍa), which is the source of the word candy.[11] Indian sailors, who carried clarified butter[image: External link] and sugar as supplies, introduced knowledge of sugar on the various trade routes[image: External link] they travelled.[10] Buddhist monks, as they travelled around, brought sugar crystallization methods to China.[12] During the reign of Harsha[image: External link] (r. 606–647) in North India[image: External link], Indian envoys in Tang China[image: External link] taught methods of cultivating sugarcane after Emperor Taizong of Tang[image: External link] (r. 626–649) made known his interest in sugar. China then established its first sugarcane plantations in the seventh century.[13] Chinese documents confirm at least two missions to India, initiated in 647 CE, to obtain technology for sugar refining.[14] In South Asia, the Middle East[image: External link] and China[image: External link], sugar became a staple of cooking and desserts[image: External link].

Crusaders[image: External link] brought sugar home with them to Europe after their campaigns in the Holy Land[image: External link], where they encountered caravans carrying "sweet salt". Early in the 12th century, Venice acquired some villages near Tyre[image: External link] and set up estates to produce sugar for export to Europe, where it supplemented honey, which had previously been the only available sweetener.[15] Crusade chronicler William of Tyre[image: External link], writing in the late 12th century, described sugar as "very necessary for the use and health of mankind".[16] In the 15th century, Venice[image: External link] was the chief sugar refining and distribution centre in Europe.[6]
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 Modern history




See also: Triangular trade[image: External link]


In August 1492, Christopher Columbus[image: External link] stopped at La Gomera[image: External link] in the Canary Islands[image: External link], 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[image: External link], and stayed a month. When he finally sailed, she gave him cuttings of sugarcane, which became the first to reach the New World.[17] The first sugar cane harvest was conducted in Hispaniola in 1501, and many sugar mills had been constructed in Cuba and Jamaica by the 1520s.[18] The Portuguese took sugar cane to Brazil. By 1540, there were 800 cane sugar mills in Santa Catarina Island and another 2,000 on the north coast of Brazil, Demarara, and Surinam.

Sugar was a luxury in Europe until the 18th century, when it became more widely available. It then became popular and by the 19th century, sugar came to be considered a necessity. This evolution of taste and demand for sugar as an essential food ingredient unleashed major economic and social changes.[19] It drove, in part, colonization of tropical islands and nations where labor-intensive sugarcane plantations and sugar manufacturing could thrive. The demand for cheap labor to perform the hard work involved in its cultivation and processing increased the demand for the slave trade from Africa (in particular West Africa). After slavery was abolished, there was high demand for indentured laborers[image: External link] from South Asia (in particular India).[20][21][22] Millions of slave and indentured laborers were brought into the Caribbean and the Americas, Indian Ocean colonies, southeast Asia, Pacific Islands, and East Africa and Natal. The modern ethnic mix of many nations that have been settled in the last two centuries has been influenced by the demand for sugar.[23][24][25]

Sugar also led to some industrialization[image: External link] of areas where sugar cane was grown. For example, Lieutenant J. Paterson, of the Bengal establishment, persuaded the 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, sugar factories were established in Bihar[image: External link] in eastern India.[26] During the Napoleonic Wars[image: External link], sugar beet production increased in continental Europe because of the difficulty of importing sugar when shipping was subject to blockade[image: External link]. By 1880, the sugar beet was the main source of sugar in Europe. It was cultivated in Lincolnshire and other parts of England, although the United Kingdom continued to import the main part of its sugar from its colonies.[27]

Until the late nineteenth century, sugar was purchased in loaves[image: External link], which had to be cut using implements called sugar nips[image: External link].[28] In later years, granulated sugar was more usually sold in bags. Sugar cubes were produced in the nineteenth century. The first inventor of a process to make sugar in cube form was the Moravian[image: External link] Jakub Kryštof Rad[image: External link], director of a sugar company in Dačice[image: External link]. He began sugar cube production after being granted a five-year patent for the process on January 23, 1843. Henry Tate[image: External link] of Tate & Lyle[image: External link] was another early manufacturer of sugar cubes at his refineries in Liverpool and London. Tate purchased a patent for sugar cube manufacture from German Eugen Langen[image: External link], who in 1872 had invented a different method of processing of sugar cubes.[29]
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 Chemistry




Main article: Carbohydrate


Scientifically, sugar loosely refers to a number of carbohydrates, such as monosaccharides, disaccharides, or oligosaccharides[image: External link]. Monosaccharides are also called "simple sugars," the most important being glucose. Most monosaccharides have a formula that conforms to C

nH

2nO

n with n between 3 and 7 ( deoxyribose[image: External link] being an exception). Glucose[image: External link] has the molecular formula[image: External link] C

6H

12O

6. The names of typical sugars end with -ose, as in " glucose[image: External link]" and "fructose". Sometimes such words may also refer to any types of carbohydrates soluble in water[image: External link]. The acyclic[image: External link] mono- and disaccharides contain either aldehyde[image: External link] groups or ketone[image: External link] groups. These carbon-oxygen[image: External link] 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[image: External link] with the resultant loss of a molecule of water (H

2O) per bond.[30]

Monosaccharides in a closed-chain form can form glycosidic bonds with other monosaccharides, creating disaccharides (such as sucrose) and polysaccharides (such as starch[image: External link]). Enzymes[image: External link] must hydrolyze or otherwise break these glycosidic bonds before such compounds become metabolized[image: External link]. 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[image: External link]. 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[image: External link], with less than 0.1% of the molecules in the open-chain form.[30]
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 Natural polymers




Biopolymers[image: External link] of sugars are common in nature. Through photosynthesis, plants produce glyceraldehyde-3-phosphate[image: External link] (G3P), a phosphated 3-carbon sugar that is used by the cell to make monosaccharides such as glucose (C

6H

12O

6) or (as in cane and beet) sucrose (C

12H

22O

11). Monosaccharides may be further converted into structural polysaccharides[image: External link] such as cellulose[image: External link] and pectin for cell wall[image: External link] construction or into energy reserves in the form of storage polysaccharides[image: External link] such as starch or inulin[image: External link]. Starch, consisting of two different polymers of glucose, is a readily degradable form of chemical energy[image: External link] stored by cells[image: External link], and can be converted to other types of energy.[30] Another polymer of glucose is cellulose, which is a linear chain composed of several hundred or thousand glucose units. It is used by plants as a structural component in their cell walls. Humans can digest cellulose only to a very limited extent, though ruminants[image: External link] can do so with the help of symbiotic[image: External link] bacteria in their gut.[31] DNA[image: External link] and RNA[image: External link] are built up of the monosaccharides deoxyribose[image: External link] and ribose[image: External link], respectively. Deoxyribose has the formula C

5H

10O

4 and ribose the formula C

5H

10O

5.[32]
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 Flammability




Because sugars burn easily when exposed to flame, the handling of sugars risks dust explosion[image: External link]. The 2008 Georgia sugar refinery explosion[image: External link], which killed 14 persons and injured 40, and destroyed most of the refinery, was caused by the ignition of sugar dust. In its culinary use, sugar that is exposed to a heat source causes caramelization[image: External link] to take place. As the process occurs,  volatile[image: External link] chemicals such as  diacetyl[image: External link] are released, producing the characteristic  caramel[image: External link] flavor.
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 Types
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 Monosaccharides




Fructose, galactose, and glucose are all simple sugars, monosaccharides[image: External link], with the general formula C6H12O6. They have five hydroxyl groups (−OH) and a carbonyl group (C=O) and are cyclic when dissolved in water. They each exist as several isomers[image: External link] with dextro- and laevo-rotatory forms that cause polarized light to diverge to the right or the left.[33]


	
Fructose, or fruit sugar, occurs naturally in fruits, some root vegetables, cane sugar and honey and is the sweetest of the sugars. It is one of the components of sucrose or table sugar. It is used as a high-fructose syrup, which is manufactured from hydrolyzed corn starch that has been processed to yield corn syrup, with enzymes then added to convert part of the glucose into fructose.[34]


	In general, galactose[image: External link] does not occur in the free state but is a constituent with glucose of the disaccharide lactose[image: External link] or milk sugar. It is less sweet than glucose. It is a component of the antigens found on the surface of red blood cells[image: External link] that determine blood groups[image: External link].[35]


	
Glucose[image: External link], dextrose or grape sugar, occurs naturally in fruits and plant juices and is the primary product of photosynthesis[image: External link]. Most ingested carbohydrates are converted into glucose during digestion and it is the form of sugar that is transported around the bodies of animals in the bloodstream. It can be manufactured from starch by the addition of enzymes or in the presence of acids. Glucose syrup is a liquid form of glucose that is widely used in the manufacture of foodstuffs. It can be manufactured from starch by enzymatic hydrolysis[image: External link].[36]
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 Disaccharides




Lactose, maltose, and sucrose are all compound sugars, disaccharides[image: External link], with the general formula C12H22O11. They are formed by the combination of two monosaccharide molecules with the exclusion of a molecule of water.[33]


	
Lactose[image: External link] is the naturally occurring sugar found in milk. A molecule of lactose is formed by the combination of a molecule of galactose with a molecule of glucose. It is broken down when consumed into its constituent parts by the enzyme lactase[image: External link] during digestion. Children have this enzyme but some adults no longer form it and they are unable to digest lactose.[37]


	
Maltose[image: External link] is formed during the germination of certain grains, the most notable being barley[image: External link], which is converted into malt[image: External link], the source of the sugar's name. A molecule of maltose is formed by the combination of two molecules of glucose. It is less sweet than glucose, fructose or sucrose.[33] It is formed in the body during the digestion of starch by the enzyme amylase[image: External link] and is itself broken down during digestion by the enzyme maltase[image: External link].[38]


	
Sucrose[image: External link] is found in the stems of sugarcane and roots of sugar beet. It also occurs naturally alongside fructose and glucose in other plants, in particular fruits and some roots such as carrots. The different proportions of sugars found in these foods determines the range of sweetness experienced when eating them.[33] A molecule of sucrose is formed by the combination of a molecule of glucose with a molecule of fructose. After being eaten, sucrose is split into its constituent parts during digestion by a number of enzymes known as sucrases[image: External link].[39]





[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Sources




The sugar contents of common fruits and vegetables are presented in Table 1. All data with a unit of g (gram) are based on 100 g of a food item. The fructose/glucose ratio is calculated by dividing the sum of free fructose plus half sucrose by the sum of free glucose plus half sucrose.



	Table 1. Sugar content of selected common plant foods (g/100g)



	Food item
	Total

carbohydrateA

including

"dietary fibre[image: External link]"
	Total

sugars
	Free

fructose
	Free

glucose
	Sucrose
	Fructose/

Glucose

ratio
	Sucrose

as a % of

total sugars



	Fruits
	 
	 
	 
	 
	 
	 
	 



	Apple
	13.8
	10.4
	5.9
	2.4
	2.1
	2.0
	19.9



	Apricot
	11.1
	9.2
	0.9
	2.4
	5.9
	0.7
	63.5



	Banana
	22.8
	12.2
	4.9
	5.0
	2.4
	1.0
	20.0



	Fig, dried
	63.9
	47.9
	22.9
	24.8
	0.9
	0.93
	0.15



	Grapes
	18.1
	15.5
	8.1
	7.2
	0.2
	1.1
	1



	Navel orange
	12.5
	8.5
	2.25
	2.0
	4.3
	1.1
	50.4



	Peach
	9.5
	8.4
	1.5
	2.0
	4.8
	0.9
	56.7



	Pear
	15.5
	9.8
	6.2
	2.8
	0.8
	2.1
	8.0



	Pineapple
	13.1
	9.9
	2.1
	1.7
	6.0
	1.1
	60.8



	Plum
	11.4
	9.9
	3.1
	5.1
	1.6
	0.66
	16.2



	Vegetables
	 
	 
	 
	 
	 
	 
	 



	Beet, red
	9.6
	6.8
	0.1
	0.1
	6.5
	1.0
	96.2



	Carrot
	9.6
	4.7
	0.6
	0.6
	3.6
	1.0
	77



	Corn, sweet
	19.0
	6.2
	1.9
	3.4
	0.9
	0.61
	15.0



	Red pepper, sweet
	6.0
	4.2
	2.3
	1.9
	0.0
	1.2
	0.0



	Onion, sweet
	7.6
	5.0
	2.0
	2.3
	0.7
	0.9
	14.3



	Sweet potato
	20.1
	4.2
	0.7
	1.0
	2.5
	0.9
	60.3



	Yam
	27.9
	0.5
	tr
	tr
	tr
	na
	tr



	Sugar cane
	
	13 - 18
	0.2 – 1.0
	0.2 – 1.0
	11 - 16
	1.0
	high



	Sugar beet
	
	17 - 18
	0.1 – 0.5
	0.1 – 0.5
	16 - 17
	1.0
	high





	
^A The carbohydrate figure is calculated in the USDA database and does not always correspond to the sum of the sugars, the starch, and the "dietary fibre".
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 Production




See also: List of sugars[image: External link]
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 Sugar beet




Sugar beet[image: External link] became a major source of sugar in the 19th century when methods for extracting the sugar became available. It is a biennial plant[image: External link],[41] a cultivated variety[image: External link] of Beta vulgaris[image: External link] in the family[image: External link] Amaranthaceae[image: External link], the tuberous root of which contains a high proportion of sucrose. It is cultivated as a root crop in temperate regions with adequate rainfall and requires a fertile soil. The crop is harvested mechanically in the autumn and the crown of leaves and excess soil removed. The roots do not deteriorate rapidly and may be left in a clamp in the field for some weeks before being transported to the processing plant. Here the crop is washed and sliced and the sugar extracted by diffusion. Milk of lime[image: External link] is added to the raw juice and carbonatated[image: External link] in a number of stages in order to purify it. Water is evaporated by boiling the syrup under a vacuum. The syrup is then cooled and seeded with sugar crystals. The white sugar that crystallizes out can be separated in a centrifuge and dried. It requires no further refining.[42]
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 Sugarcane




Sugarcane[image: External link] refers to any of several species, or their hybrids, of giant grasses in the genus Saccharum[image: External link] in the family Poaceae[image: External link]. They have been cultivated in tropical climates in South Asia[image: External link] and Southeast Asia[image: External link] since ancient times for the sucrose that is found in their stems. A great expansion in sugarcane production took place in the 18th century with the establishment of slave plantations[image: External link] in the Americas. The use of slavery[image: External link] meant that this was the first time that sugar became cheap enough for most people, who previously had to rely on honey to sweeten foods. It requires a frost-free climate with sufficient rainfall during the growing season to make full use of the plant's great growth potential. The crop is harvested mechanically or by hand, chopped into lengths and conveyed rapidly to the processing plant[image: External link] (commonly known as a sugar mill[image: External link]). Here, it is either milled and the juice extracted with water or extracted by diffusion. The juice is then clarified with lime[image: External link] and heated to destroy enzymes[image: External link]. The resulting thin syrup is concentrated in a series of evaporators, after which further water is removed by evaporation in vacuum containers. The resulting supersaturated[image: External link] solution is seeded with sugar crystals and the sugar crystallizes out and is separated from the fluid and dried. Molasses[image: External link] is a by-product of the process and the fiber from the stems, known as bagasse[image: External link], is burned to provide energy for the sugar extraction process. The crystals of raw sugar have a sticky brown coating and either can be used as they are or can be bleached by sulfur dioxide[image: External link] or can be treated in a carbonatation[image: External link] process to produce a whiter product.[43] About 2,500 litres (660 US gal) of irrigation water is needed for every one kilogram of sugar produced.[44]
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 Refining




See also: Sugar refinery[image: External link]


Refined sugar is made from raw sugar that has undergone a refining[image: External link] process to remove the molasses[image: External link].[45][46] Raw sugar is sucrose[image: External link] which is extracted from sugarcane or sugar beet[image: External link]. While raw sugar can be consumed, the refining process removes unwanted tastes and results in refined sugar or white sugar.[47][48]

The sugar may be transported in bulk to the country where it will be used and the refining process often takes place there. The first stage is known as affination and involves immersing the sugar crystals in a concentrated syrup that softens and removes the sticky brown coating without dissolving them. The crystals are then separated from the liquor and dissolved in water. The resulting syrup is treated either by a carbonatation[image: External link] or by a phosphatation process. Both involve the precipitation of a fine solid in the syrup and when this is filtered out, many of the impurities are removed at the same time. Removal of color is achieved by using either a granular activated carbon[image: External link] or an ion-exchange resin[image: External link]. The sugar syrup is concentrated by boiling and then cooled and seeded with sugar crystals, causing the sugar to crystallize out. The liquor is spun off in a centrifuge and the white crystals are dried in hot air and ready to be packaged or used. The surplus liquor is made into refiners' molasses.[49] The International Commission for Uniform Methods of Sugar Analysis[image: External link] 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.[50]

Refined sugar is widely used for industrial needs for higher quality. Refined sugar is purer (ICUMSA below 300) than raw sugar (ICUMSA over 1,500).[51] The level of purity associated with the colors of sugar, expressed by standard number ICUMSA[image: External link], the smaller ICUMSA numbers indicate the higher purity of sugar.[51]
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 Producing countries




The five largest producers of sugar in 2011 were Brazil[image: External link], India, the European Union[image: External link], China and Thailand[image: External link]. In the same year, the largest exporter of sugar was Brazil, distantly followed by Thailand, Australia and India. The largest importers were the European Union, United States and Indonesia. At present, Brazil has the highest per capita[image: External link] consumption of sugar, followed by Australia, Thailand, and the European Union.[52][53]



	World sugar production (1000 metric tons)



	Country
	2007/08
	2008/09
	2009/10
	2010/11
	2011/12



	  Brazil[image: External link]
	31,600
	31,850
	36,400
	38,350
	35,750



	  India[image: External link]
	28,630
	15,950
	20,637
	26,650
	28,300



	 European Union[image: External link]
	15,614
	14,014
	16,687
	15,090
	16,740



	  China[image: External link]
	15,898
	13,317
	11,429
	11,199
	11,840



	  Thailand[image: External link]
	7,820
	7,200
	6,930
	9,663
	10,170



	 United States
	7,396
	6,833
	7,224
	7,110
	7,153



	  Mexico[image: External link]
	5,852
	5,260
	5,115
	5,495
	5,650



	  Russia[image: External link]
	3,200
	3,481
	3,444
	2,996
	4,800



	  Pakistan[image: External link]
	4,163
	3,512
	3,420
	3,920
	4,220



	  Australia[image: External link]
	4,939
	4,814
	4,700
	3,700
	4,150



	Other
	38,424
	37,913
	37,701
	37,264
	39,474



	Total
	163,536
	144,144
	153,687
	161,437
	168,247
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 Forms and uses





	
Brown sugars[image: External link] are granulated sugars, either containing residual molasses, or with the grains deliberately coated with molasses to produce a light- or dark-colored sugar. They are used in baked goods, confectionery, and toffees[image: External link].[54]


	Granulated sugars are used at the table, to sprinkle on foods and to sweeten hot drinks (coffee and tea), and in home baking to add sweetness and texture to baked products (cookies and cakes) and desserts (pudding and ice cream). They are also used as a preservative to prevent micro-organisms from growing and perishable food from spoiling, as in candied fruits, jams, and marmalades[image: External link].[55]


	
Invert sugars[image: External link] and syrups are blended to manufacturers specifications and are used in breads, cakes, and beverages for adjusting sweetness, aiding moisture retention and avoiding crystallization of sugars.[54]


	Liquid sugars are strong syrups consisting of 67% granulated sugar dissolved in water. They are used in the food processing of a wide range of products including beverages, hard candy[image: External link], ice cream[image: External link], and jams.[54]


	Low-calorie sugars and artificial sweeteners are often made of maltodextrin[image: External link] with added sweeteners. Maltodextrin is an easily digestible synthetic polysaccharide[image: External link] consisting of short chains of glucose molecules and is made by the partial hydrolysis[image: External link] of starch. The added sweeteners are often aspartame[image: External link], saccharin[image: External link], stevia[image: External link], or sucralose[image: External link].[56]


	Milled sugars (known as confectioner's sugar and powdered sugar) are ground to a fine powder. They are used as powdered sugar[image: External link] (also known as icing sugar or confectionary sugar), for dusting foods and in baking and confectionery[image: External link].[54]


	Molasses is commonly used to make rum[image: External link], and sugar byproducts are used to make ethanol[image: External link] for fuel.

	
Polyols[image: External link] are sugar alcohols[image: External link] and are used in chewing gums where a sweet flavor is required that lasts for a prolonged time in the mouth.[57]


	Screened sugars are crystalline products separated according to the size of the grains. They are used for decorative table sugars, for blending in dry mixes and in baking and confectionery.[54]


	Sugar cubes (sometimes called sugar lumps) are white or brown granulated sugars lightly steamed and pressed together in block shape. They are used to sweeten drinks.[54]


	
Sugarloaf[image: External link] was the usual cone[image: External link]-form in which refined sugar was produced and sold until the late 19th century. This shape is still in use in Germany (for preparation of Feuerzangenbowle[image: External link]), in Iran[image: External link] and Morocco[image: External link].

	
Syrups and treacles[image: External link] are dissolved invert sugars heated to develop the characteristic flavors. (Treacles have added molasses.) They are used in a range of baked goods and confectionery including toffees and licorice[image: External link].[54]


	In winemaking[image: External link], fruit sugars[image: External link] are converted into alcohol[image: External link] by a fermentation[image: External link] process. If the must[image: External link] formed by pressing the fruit has a low sugar content, additional sugar may be added to raise the alcohol content of the wine in a process called chaptalization[image: External link]. In the production of sweet wines, fermentation may be halted before it has run its full course, leaving behind some residual sugar[image: External link] that gives the wine its sweet taste.[58]
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 Consumption




In most parts of the world, sugar is an important part of the human diet, making food more palatable and providing food energy. After cereals and vegetable oils, sugar derived from sugarcane and beet provided more kilocalories per capita per day on average than other food groups.[59] According to the FAO[image: External link], an average of 24 kilograms (53 lb) of sugar, equivalent to over 260 food calories per day, was consumed annually per person of all ages in the world in 1999. Even with rising human populations, sugar consumption is expected to increase to 25.1 kilograms (55 lb) per person per year by 2015.[60]

Data collected in multiple U.S. surveys between 1999 and 2008 show that the intake of added sugars[image: External link] has declined by 24 percent with declines occurring in all age, ethnic and income groups.[61]



	World sugar consumption (1000 metric tons)



	Country
	2007/08
	2008/09
	2009/10
	2010/11
	2011/12
	2012/13



	  India[image: External link]
	22,021
	23,500
	22,500
	23,500
	25,500
	26,500



	 European Union[image: External link]
	16,496
	16,760
	17,400
	17,800
	17,800
	17,800



	  China[image: External link]
	14,250
	14,500
	14,300
	14,000
	14,400
	14,900



	  Brazil[image: External link]
	11,400
	11,650
	11,800
	12,000
	11,500
	11,700



	 United States
	9,590
	9,473
	9,861
	10,086
	10,251
	10,364



	Other
	77,098
	76,604
	77,915
	78,717
	80,751
	81,750



	Total
	150,855
	152,487
	153,776
	156,103
	160,202
	163,014




The per capita consumption of refined sugar in the United States has varied between 27 and 46 kilograms (60 and 101 lb) in the last 40 years. In 2008, American per capita total consumption of sugar and sweeteners, exclusive of artificial sweeteners, equalled 61.9 kg (136 lb) per year. This consisted of 29.65 kg (65.4 lb) pounds of refined sugar and 31 kg (68.3 lb) pounds of corn-derived sweeteners per person.[63][64]
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 Nutrition and flavor




Brown and white granulated sugar are 97% to nearly 100% carbohydrates, respectively, with 2% or no water, and no dietary fiber[image: External link], protein or fat (tables). While brown sugar contains a moderate amount of iron[image: External link] (15% of the Reference Daily Intake[image: External link] in a 100 gram amount), both sugars are devoid of essential nutrients[image: External link] (table). In a typical serving size of 4 grams (one teaspoon[image: External link]), sugar supplies 15 calories.[65]

Because brown sugar contains a small amount (5–10%) of molasses[image: External link] reintroduced during processing, its value to some consumers is a richer flavor than white sugar.[66]
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 Health effects




Studies examining the health impact of sugars are inconclusive. The United Nations[image: External link] meta-analysis[image: External link] and WHO[image: External link] studies showed contrasting impacts of sugar in refined and unrefined forms.[67] Other studies indicated variable results between health effects, particularly on obesity[image: External link], and whether the research was funded by the sugar industry or those by independent sponsors.[68] The 'empty calories' argument is that a diet high in added sugar will reduce consumption of foods that contain essential nutrients.[69]
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 Addiction




Sugar addiction is the term for the relationship between sugar and the various aspects of food addiction[image: External link] including " bingeing[image: External link], withdrawal, craving and cross-sensitization". Some scientists assert that consumption of sweets[image: External link] or sugar could have a heroin addiction[image: External link]-like effect,[70] but recent reviews suggest that sugar addiction does not occur in humans.[71][72]
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 Alzheimer's disease




Claims have been made of a sugar–Alzheimer's disease[image: External link] connection, but debate continues over whether cognitive decline is attributable to dietary fructose or to overall energy intake.[73][74]
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 Blood glucose levels




Carbohydrates are classified according to their glycemic index[image: External link], a system for measuring how quickly a food that is eaten raises blood sugar levels, and glycemic load[image: External link], which takes into account both the glycemic index and the amount of carbohydrate in the food.[75] This has led to carbohydrate counting, a method used by diabetics for planning their meals.[76]
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 Cardiovascular disease




Studies in animals have suggested that chronic consumption of refined sugars can contribute to metabolic and cardiovascular dysfunction[image: External link]. Some experts have suggested that refined fructose is more damaging than refined glucose in terms of cardiovascular risk.[77] Cardiac performance has been shown to be impaired by switching from a carbohydrate diet including fiber to a high-carbohydrate diet.[78] Switching from saturated fatty acids[image: External link] to carbohydrates with high glycemic index[image: External link] values shows a statistically-significant increase in the risk of myocardial infarction[image: External link].[79] Other studies have shown that the risk of developing coronary heart disease[image: External link] is decreased by adopting a diet high in polyunsaturated fatty acids but low in sugar, whereas a low-fat, high-carbohydrate diet brings no reduction. This suggests that consuming a diet with a high glycemic load[image: External link] typical of the "junk food[image: External link]" diet is strongly associated with an increased risk of developing coronary heart disease.[80]

The consumption of added sugars has been positively associated with multiple measures known to increase cardiovascular disease risk amongst adolescents as well as adults.[81] Studies are suggesting that the impact of refined carbohydrates or high glycemic load carbohydrates are more significant than the impact of saturated fatty acids on cardiovascular disease.[82][83] A high dietary intake of sugar (in this case, sucrose or disaccharide) can substantially increase the risk of heart and vascular diseases. According to a Swedish study of 4301 people undertaken by Lund University[image: External link] and Malmö University College[image: External link], sugar was associated with higher levels of bad blood lipids[image: External link], causing a high level of small and medium low-density lipoprotein[image: External link] (LDL) and reduced high-density lipoprotein[image: External link] (HDL). In contrast, the amount of fat eaten did not affect the level of blood fats. Incidentally quantities of alcohol[image: External link] and protein were linked to an increase in the good HDL blood fat.[84]
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 Hyperactivity




There is a common notion that sugar leads to hyperactivity, in particular in children, but studies and meta-studies question or address this issue.[85] Some articles and studies do refer to the increasing evidence supporting the links between refined sugar and hyperactivity.[86][87][88] The WHO FAO meta-study suggests that such inconclusive results are to be 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.[67] One study followed thirty-five 5-to-7-year-old boys who were reported by their mothers to be behaviorally "sugar-sensitive." They were randomly assigned to experimental and control groups[image: External link]. In the experimental group, mothers were told that their children were fed sugar, and, in the control group, mothers were told that their children received a placebo[image: External link]. In fact, all children received the placebo, but mothers in the sugar expectancy condition rated their children as significantly more hyperactive.[89] This result suggests that the real effect of sugar is that it increases worrying among parents with preconceived notions.
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 Obesity and diabetes




Controlled trials have now shown unequivocally that consumption of sugar-sweetened beverages increases body weight and body fat, and that replacement of sugar by artificial sweeteners reduces weight.[90][91][92] Studies on the link between sugars and diabetes are inconclusive, with some suggesting that eating excessive amounts of sugar does not increase the risk of diabetes[image: External link], although the extra calories from consuming large amounts of sugar can lead to obesity[image: External link], which may itself increase the risk of developing this metabolic disorder[image: External link].[93][94][95][96][97][98] Other studies show correlation between refined sugar (also called "free sugar") consumption and the onset of diabetes, and negative correlation with the consumption of fiber[image: External link].[99][100][101][102] These included a 2010 meta-analysis of eleven studies involving 310,819 participants and 15,043 cases of type 2 diabetes[image: External link].[103]

This found that "SSBs (sugar-sweetened beverages[image: External link]) may increase the risk of metabolic syndrome[image: External link] and type 2 diabetes not only through obesity but also by increasing dietary glycemic load, leading to insulin resistance[image: External link], β-cell[image: External link] dysfunction, and inflammation". As an overview to consumption related to chronic disease and obesity, the World Health Organization[image: External link]'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 occurring naturally 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 have aimed for a level across the entire population of less than 10%.[67] 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".[67] A 2015 New York Times[image: External link] report noted that "a review of beverage studies, published in the journal PLOS Medicine[image: External link], found that those funded by Coca-Cola[image: External link], PepsiCo[image: External link], the American Beverage Association[image: External link] and the sugar industry[image: External link] were five times more likely to find no link between sugary drinks and weight gain than studies whose authors reported no financial conflicts."[68]
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 Tooth decay




In regard to contributions to tooth decay[image: External link], 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.[104] Lower rates of tooth decay have been seen in individuals with hereditary fructose intolerance[image: External link].[105] Also, studies have shown that the consumption of sugar and starch have different impacts on oral health with the ingestion of starchy foods and fresh fruit being associated with low levels of dental caries.[104]
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 Recommended dietary intake




The World Health Organization[image: External link] recommends[106] that both adults and children reduce the intake of free sugars to less than 10% of total energy intake. A reduction to below 5% of total energy intake brings additional health benefits, especially in what regards dental caries[image: External link] (cavities in the teeth). These recommendations were based on the totality of available evidence reviewed regarding the relationship between free sugars intake and body weight and dental caries. Free sugars include monosaccharides and disaccharides added to foods and beverages by the manufacturer, cook or consumer, and sugars naturally present in honey, syrups, fruit juices and fruit juice concentrates.[106]

On May 20, 2016 the U.S. Food and Drug Administration announced changes to the Nutrition Facts panel displayed on all foods, to be effective by July 2018. New to the panel is a requirement to list "Added sugars" by weight and as a percent of Daily Value (DV). For vitamins and minerals the intent of DVs is to indicate how much should be consumed. For added sugars, the guidance is that 100% DV should not be exceeded. 100% DV is defined as 50 grams. For a person consuming 2000 calories a day, 50 grams, the amount to not exceed, is the same as 200 calories, and thus 10% of total calories - same guidance as the World Health Organization.[107] To put this into context, most 12 ounce (335 mL) cans of soda contain 39 grams of sugar. In the United States, a recently published government survey on food consumption reported that for men and women ages 20 and older the average total sugar intakes - naturally occurring in foods and added - were, respectively, 125 and 99 g/day.[108]


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Measurements




Various culinary sugars have different densities due to differences in particle size and inclusion of moisture.

Domino Sugar[image: External link] gives the following weight to volume conversions (in United States customary units[image: External link]):[109]


	Firmly packed brown sugar 1 lb = 2.5 cups (or 1.3 L per kg, 0.77 kg/L)

	Granulated sugar 1 lb = 2.25 cups (or 1.17 L[image: External link] per kg, 0.85 kg/L)

	Unsifted confectioner's sugar 1 lb = 3.75 cups (or 2.0 L per kg, 0.5 kg/L)



The "Engineering Resources – Bulk Density Chart" published in Powder and Bulk gives different values for the bulk densities:[110]


	Beet sugar 0.80 g/mL

	Dextrose sugar 0.62 g/mL ( = 620 kg/m^3)

	Granulated sugar 0.70 g/mL

	Powdered sugar 0.56 g/mL
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 See also






	Barley sugar[image: External link]

	Brown sugar[image: External link]

	Butanol fuel[image: External link]

	Caramel[image: External link]

	Glycemic index[image: External link]

	Glycomics[image: External link]

	Guyana Sugar Corporation[image: External link]

	High-fructose corn syrup

	Holing cane[image: External link]

	List of unrefined sweeteners[image: External link]

	Muscovado[image: External link]

	Osmophile[image: External link]

	Powdered sugar[image: External link]

	Sucrose[image: External link]

	Sugar Association[image: External link]

	Sugar beet[image: External link]

	Sugar cubes[image: External link]

	Sugar plantations in the Caribbean[image: External link]

	Sugar refinery[image: External link]

	Sugarloaf[image: External link]

	Trapiche[image: External link]
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Corn Syrup






Corn syrup is a food syrup which is made from the starch[image: External link] of corn (called maize[image: External link] in some countries) and contains varying amounts of maltose[image: External link] and higher oligosaccharides[image: External link], depending on the grade. Corn syrup, also known as glucose syrup[image: External link] to confectioners, is used in foods to soften texture, add volume, prevent crystallization of sugar, and enhance flavor. Corn syrup is distinct from high-fructose corn syrup (HFCS), which is manufactured from corn syrup by converting a large proportion of its glucose[image: External link] into fructose using the enzyme D-xylose isomerase[image: External link], thus producing a sweeter compound due to higher levels of fructose.

The more general term glucose syrup[image: External link] is often used synonymously[image: External link] with corn syrup, since glucose syrup is in the United States most commonly made from corn starch[image: External link].[1][2] Technically, glucose syrup is any liquid starch hydrolysate[image: External link] of mono-, di-, and higher- saccharides[image: External link] and can be made from any source of starch[image: External link]; wheat[image: External link], tapioca[image: External link] and potatoes[image: External link] are the most common other sources.[3][4][5]
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 Commercial preparation




Historically, corn syrup was produced by combining corn starch with dilute hydrochloric acid[image: External link], and then heating the mixture under pressure. The process was invented by the Russian chemist Gottlieb Kirchhoff[image: External link] in 1812. Currently, corn syrup is obtained through a multi-step bioprocess[image: External link]. First, the enzyme[image: External link] α- amylase[image: External link] is added to a mixture of corn starch and water. α-amylase is secreted by various species of the bacterium[image: External link] Bacillus[image: External link] and the enzyme is isolated from the liquid in which the bacteria were grown. The enzyme breaks down the starch into oligosaccharides[image: External link], which are then broken into glucose molecules by adding the enzyme glucoamylase[image: External link], known also as "γ-amylase". Glucoamylase is secreted by various species of the fungus[image: External link] Aspergillus[image: External link]; the enzyme is isolated from the liquid in which the fungus is grown. The glucose can then be transformed into fructose by passing the glucose through a column that is loaded with the enzyme D-xylose isomerase[image: External link], an enzyme that is isolated from the growth medium of any of several bacteria.[6]

Corn syrup is produced from number 2 yellow dent corn.[7] When wet milled[image: External link], about 2.3 litres of corn are required to yield an average of 947g of starch, to produce 1 kg of glucose or dextrose syrup. A bushel[image: External link] (25 kg) of corn will yield an average of 31.5 pounds (14.3 kg) of starch, which in turn will yield about 33.3 pounds (15.1 kg) of syrup. Thus, it takes about 2,300 litres of corn to produce a tonne[image: External link] of glucose syrup, or 60 bushels (1524 kg) of corn to produce one short ton[image: External link].[8][9]

The viscosity and sweetness of the syrup depends on the extent to which the hydrolysis reaction has been carried out. To distinguish different grades of syrup, they are rated according to their dextrose equivalent[image: External link] (DE). Most commercially available corn syrups are approximately 1/3 glucose by weight.

Two common commercial corn syrup products are light and dark corn syrup.


	Light corn syrup is corn syrup seasoned with vanilla[image: External link] flavor and salt.[10]) Light corn syrup is clear and tastes moderately sweet.

	Dark corn syrup is a combination of corn syrup and molasses (or Refiners' syrup[10]), caramel color and flavor, salt, and the preservative sodium benzoate. Dark corn syrup is a warm brown color and tastes much stronger than light corn syrup. Molasses in dark corn syrup enhances its flavor and color.
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 Uses




Corn syrup's major uses in commercially prepared foods are as a thickener, a sweetener and as a humectant[image: External link] – an ingredient that retains moisture and thus maintains a food's freshness.[11] Corn syrup (or HFCS) is the primary ingredient in most brands of commercial "pancake syrup", as a less expensive substitute for maple syrup[image: External link].[12]

In the United States, cane sugar[image: External link] quotas raise the price of sugar;[13] hence, domestically produced corn syrup and high-fructose corn syrup are less costly alternatives that are often used in American-made processed and mass-produced foods, candies, soft drinks and fruit drinks.[11]

Glucose syrup[image: External link] was the primary corn sweetener in the United States prior to the expanded use of high fructose corn syrup production. HFCS is a variant in which other enzymes are used to convert some of the glucose into fructose.[14]:808–813 The resulting syrup is sweeter and more soluble. Corn syrup is also available as a retail product.

If mixed with sugar, water[image: External link] and cream of tartar[image: External link] corn syrup can be used to make sugar glass[image: External link].
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	High fructose corn syrup

	High maltose corn syrup[image: External link]

	Maple syrup[image: External link]

	Mizuame[image: External link]

	Molasses[image: External link]

	Candy corn[image: External link]
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Vinegar






Vinegar is a liquid consisting of about 5–20% acetic acid (CH3COOH), water[image: External link], and other trace chemicals, which may include flavorings. The acetic acid is produced by the fermentation[image: External link] of ethanol[image: External link] by acetic acid bacteria[image: External link].[1] Vinegar is now mainly used as a cooking ingredient, or in pickling. As the most easily manufactured mild acid[image: External link], it has historically had a great variety of industrial, medical[image: External link], and domestic uses, some of which (such as its use as a general household cleaner) are still commonly practiced today.

Commercial vinegar is produced either by a fast or a slow fermentation processes. In general, slow methods are used in traditional vinegars where fermentation proceeds slowly over the course of a few months or up to a year. The longer fermentation period allows for the accumulation of a non-toxic slime composed of acetic acid bacteria. Fast methods add mother of vinegar[image: External link] (bacterial culture[image: External link]) to the source liquid before adding air to oxygenate and promote the fastest fermentation. In fast production processes, vinegar may be produced between 20 hours to three days.
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 Chemistry




The conversion of ethanol (CH3CH2OH) and oxygen (O2) to acetic acid (CH3COOH) takes place by the following reaction:[2]


	CH3CH2OH + O2 → CH3COOH + H2O
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 History




Vinegar has been made and used by people for thousands of years.[3] Traces of it have been found in Egyptian urns from around 3000 BC[image: External link].[citation needed[image: External link]]
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 Varieties





[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Apple cider




Apple cider vinegar[image: External link] is made from cider[image: External link] or apple must[image: External link], and has a brownish-gold color. It is sometimes sold unfiltered and unpasteurized with the mother of vinegar[image: External link] present, as a natural product. It can be diluted with fruit juice or water or sweetened (usually with honey) for consumption.[4]
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 Balsamic




Main articles: Traditional Balsamic Vinegar[image: External link] and Balsamic vinegar


Balsamic vinegar is an aromatic aged vinegar produced in the Modena[image: External link] and Reggio Emilia[image: External link] provinces of Italy. The original product—Traditional Balsamic Vinegar—is made from the concentrated juice, or must, of white Trebbiano[image: External link] grapes. It is very dark brown, rich, sweet, and complex, with the finest grades being aged in successive casks made variously of oak, mulberry, chestnut, cherry, juniper, and ash wood. Originally a costly product available to only the Italian upper classes, traditional balsamic vinegar is marked "tradizionale" or "DOC" to denote its Protected Designation of Origin[image: External link] status, and is aged for 12 to 25 years. A cheaper non-DOC commercial form described as "aceto balsamico di Modena" (balsamic vinegar of Modena)[5] became widely known and available around the world in the late 20th century, typically made with concentrated grape juice mixed with a strong vinegar, then coloured and slightly sweetened with caramel and sugar.

Regardless of how it is produced, balsamic vinegar must be made from a grape product. It contains no balsam fruit. A high acidity level is somewhat hidden by the sweetness of the other ingredients, making it very mellow.
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 Cane




Vinegar made from sugarcane juice[image: External link] is most popular in the Philippines[image: External link], in particular in the northern Ilocos Region[image: External link] (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. Because it contains no residual sugar, it is no sweeter than any other vinegar. In the Philippines it often is labeled as sukang maasim ( Tagalog[image: External link] for "sour vinegar").

Cane vinegars from Ilocos are made in two different ways. One way is to simply place sugar cane juice in large jars and it will become sour by the direct action of bacteria on the sugar. The other way is through fermentation to produce a local wine known as basi. Low-quality basi is then allowed to undergo acetic acid fermentation that converts alcohol into acetic acid. Contaminated basi also becomes vinegar.

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 cost.[citation needed[image: External link]]

Sugarcane sirka is made from sugarcane juice in Punjab, India. During summer people put cane juice in earthenware pots with iron nails. The fermentation takes place due to the action of wild yeast. The cane juice is converted to vinegar having a blackish color. The sirka is used to preserve pickles and for flavoring curries.
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 Coconut and date




Coconut vinegar, made from fermented coconut water[image: External link] or sap, is used extensively in Southeast Asian cuisine (notably the Philippines), as well as in some cuisines of India[image: External link] and Sri Lanka[image: External link], especially Goan cuisine[image: External link]. A cloudy white liquid, it has a particularly sharp, acidic taste with a slightly yeasty note.

Vinegar made from dates[image: External link] is a traditional product of the Middle East[image: External link].[6][7]


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Distilled




The term "distilled vinegar" as used in the United States (called "spirit vinegar" in the UK, "white vinegar" in Canada[8]) is something of a misnomer because it is not produced by distillation but by fermentation of distilled alcohol. The fermentate is diluted to produce a colorless solution of 5% to 8% acetic acid in water, with a pH of about 2.6. This is variously known as distilled spirit, "virgin" vinegar,[9] or white vinegar, and is used in cooking, baking, meat preservation, and pickling, as well as for medicinal, laboratory, and cleaning purposes.[10] The most common starting material in some regions, because of its low cost, is malt[image: External link],[11] or in the United States, corn (maize). It is sometimes derived from petroleum.[12] Distilled vinegar in the UK is produced by the distillation of malt to give a clear vinegar which maintains some of the malt flavour.[11] Distilled vinegar is used predominantly for cooking, although in Scotland it is used as an alternative to brown or light malt vinegar. White distilled vinegar can also be used for cleaning.
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 East Asian black




Chinese black vinegar[image: External link] is an aged product made from rice, wheat, millet[image: External link], sorghum[image: External link], 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[image: External link], spices, or caramel color. The most popular variety, Zhenjiang vinegar[image: External link], originates in the city of Zhenjiang[image: External link] in Jiangsu Province[image: External link], eastern China.[13] Shanxi mature vinegar is another popular type of Chinese vinegar that is made exclusively from sorghum and other grains[clarification needed[image: External link]]. Nowadays in Shanxi province, there are still some traditional vinegar workshops producing handmade vinegar which aged for at least five years with a high acidity. Only the vinegar made in Taiyuan and some counties in Jinzhong and aged for at least three years is considered authentic Shanxi mature vinegar according to the latest national standard.

A somewhat lighter form of black vinegar, made from rice, is produced in Japan, where it is called kurozu.
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 Fruit




Fruit vinegars are made from fruit wines[image: External link], usually without any additional flavoring. Common flavors of fruit vinegar include apple, blackcurrant[image: External link], raspberry, quince[image: External link], 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 non-fruit vinegars that are infused with fruits or fruit flavors).[14] Several varieties, however, also are produced in Asia. Persimmon[image: External link] vinegar, called gam sikcho, is popular in South Korea[image: External link]. Jujube[image: External link] vinegar, called zaocu or hongzaocu, and wolfberry[image: External link] vinegar are produced in China.
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 Honey




Vinegar made from honey is rare, although commercially available honey vinegars are produced in Italy, Portugal, France, Romania, and Spain.
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 Kiwifruit




A byproduct of commercial kiwifruit[image: External link] growing is a large amount of waste in the form of misshapen or otherwise-rejected fruit (which may constitute up to 30 percent of the crop) and kiwifruit pomace[image: External link], 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 [15] since at least the early 1990s, and in China in 2008.[16]
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 Kombucha




Kombucha vinegar is made from kombucha[image: External link], a symbiotic culture of yeast[image: External link] 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[image: External link], and is flavored by adding strawberries, blackberries, mint, or blueberries at the beginning of fermentation.
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 Malt




Malt vinegar, also called alegar[citation needed[image: External link]], is made by malting[image: External link] barley[image: External link], causing the starch in the grain to turn to maltose[image: External link]. Then an ale[image: External link] is brewed[image: External link] from the maltose and allowed to turn into vinegar, which is then aged. It is typically light-brown in color. In the United Kingdom and Canada, malt vinegar (along with salt) is a traditional seasoning for fish and chips[image: External link]. Some fish and chip shops replace it with non-brewed condiment[image: External link].
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 Palm




Palm vinegar, made from the fermented sap from flower clusters of the nipa palm[image: External link] (also called attap palm), is used most often in the Philippines, where it is produced, and where it is called sukang paombong. It has a citrusy flavor note to it[17] and imparts a distinctly musky aroma. Its pH is between five and six.
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 Pomegranate




Pomegranate vinegar (Hebrew: חומץ רימונים) is used widely in Israel[image: External link] as a dress for salad but also in meat stew and in dips.[18]
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 Raisin




Vinegar made from raisins, called khall ʻinab ( Arabic[image: External link]: 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.
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 Rice




Rice vinegar[image: External link] 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[image: External link] and salad dressings. Red rice vinegar traditionally is colored with red yeast rice[image: External link]. 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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 Sherry




Sherry vinegar[image: External link] is linked to the production of sherrywines[image: External link] of Jerez[image: External link]. Dark-mahogany in color, it is made exclusively from the acetic fermentation of wines. It is concentrated and has generous aromas, including a note of wood, ideal for vinaigrettes and flavoring various foods.
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 Spirit




The term 'spirit vinegar' is sometimes reserved for the stronger variety (5% to 21% acetic acid) made from sugar cane or from chemically produced acetic acid.[10] To be called "Spirit Vinegar", the product must come from an agricultural source and must be made by "double fermentation". The first fermentation is sugar to alcohol and the second alcohol to acetic acid. Product made from chemically produced acetic acid cannot be called "vinegar". In the UK the term allowed is "Non-brewed condiment[image: External link]".
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 Wine




Wine vinegar is made from red or white wine, and is the most commonly used vinegar in Southern[image: External link] and Central Europe[image: External link], Cyprus[image: External link] and Israel[image: External link]. 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 gris.
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 Uses
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 Culinary




Vinegar is commonly used in food preparation, in particular in pickling processes, vinaigrettes, and other salad dressings[image: External link]. 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[image: External link] often contain vinegar. In terms of its shelf life, vinegar's acidic nature allows it to last indefinitely without the use of refrigeration.[19]


	Condiment for beetroot[image: External link] – cold, cooked beetroot is commonly eaten with vinegar and other ingredients

	Condiment for fish and chips[image: External link] (UK: chips; US: French fries) – in Britain, Ireland, Canada, and Australia, salt and malt vinegar is sprinkled on chips. In Canada and Australia, white vinegar is also often used.

	Flavoring for potato chips (UK: crisps) – many American, Canadian, British, and Australian manufacturers of packaged potato chips include a variety flavored with vinegar and salt.

	Vinegar pie – a North American variant on the dessert called chess pie[image: External link]. It is flavored with a small amount of cider vinegar and some versions also contain raisins, spices and sour cream.[20]


	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.[21]


	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[image: External link] – 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.[22]


	
Sushi[image: External link] rice – Japanese use rice vinegar as an essential ingredient for sushi rice.

	Commonly put into water-pepper sauce[image: External link], for general palate preference.

	Red vinegar – Sometimes used in Chinese soups.

	Flavoring – used in the Southern U.S. to flavor collard greens[image: External link], green beans, black-eyed peas[image: External link], or cabbage to taste.

	Commonly put into mint sauce[image: External link], for general palate preference.

	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.

	It is used in the making of escabeche fish.
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 Beverage




Several beverages are made using vinegar, for instance Posca[image: External link]. The ancient Greek oxymel[image: External link] is a drink made from vinegar and honey, and sekanjabin[image: External link] is a traditional Persian drink similar to oxymel. Other preparations, known colloquially as " shrubs[image: External link]", range from simply mixing sugar water or honey water with small amounts of fruity vinegar, to making syrup by laying fruit or mint in vinegar essence for several days, then sieving off solid parts, and adding considerable amounts of sugar. Some prefer to boil the shrub as a final step. These recipes have lost much of their popularity with the rise of carbonated beverages, such as soft drinks.
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 Folk medicine and research




Many traditional[image: External link] remedies and treatments have been ascribed to vinegar over millennia and in many different cultures,[citation needed[image: External link]] although no medical uses are verified in controlled clinical trials[image: External link]. Some folk medicine uses have side effects that represent health risks.[23]
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 Diet and diabetes




Small amounts of vinegar (approximately 25 g of domestic vinegar) added to food, or taken along with a meal, were proposed in preliminary research to reduce the glycemic index[image: External link] of carbohydrate food for people with and without diabetes.[24][25]

Some preliminary research indicates that taking vinegar with food increases satiety[image: External link] and reduces the amount of food consumed.[26][27]
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 Antimicrobial




The growth of several common foodborne pathogens sensitive to acidity is inhibited by common vinegar (5% acetic acid).[28][29]

Among these are:


	
Clostridium botulinum[image: External link] (which can survive anaerobic[image: External link] conditions and high temperatures and is thus not always affected by sterilization[image: External link])

	Salmonella[image: External link]

	Listeria[image: External link]

	Staphylococcus[image: External link]

	
Escherichia coli O157:H7[image: External link] (which can tolerate an acidic environment to some extent)



The active ingredient in vinegar, acetic acid, can effectively kill mycobacteria[image: External link], as tested against drug-resistant tuberculosis[image: External link] bacteria as well as other mycobacteria in culture.[29]
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 Polyphenols




The phenolic composition analysis of vinegar shows the presence of numerous flavonoids[image: External link], phenolic acids[image: External link] and aldehydes[image: External link].[30][31]
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 Other uses




Applying vinegar to common jellyfish[image: External link] stings deactivates the nematocysts[image: External link], although not as effectively as hot water.[32] This does not apply to the Portuguese man o' war[image: External link], which, although generally considered to be a jellyfish, is not; vinegar applied to Portuguese man o' war stings can cause their nematocysts to discharge venom, making the pain worse.[33]

Vinegar is not effective against lice.[34] Combined with 60% salicylic acid, it is significantly more effective than placebo for the treatment of warts.[35]
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 Potential health hazards




Esophageal[image: External link] 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.[36] Long-term heavy vinegar ingestion has one recorded case of possibly causing hypokalemia[image: External link], high blood levels of renin[image: External link], and osteoporosis[image: External link].[37]

See also: Drain cleaner § Home remedy drain cleaners[image: External link]


White vinegar is often used as a household cleaning agent.[38] Because it is acidic, it can dissolve mineral deposits from glass, coffee makers[image: External link], and other smooth surfaces.[39] 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[image: External link] 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 United Kingdom.[40] Vinegar can be used for polishing brass or bronze. Vinegar is widely known as an effective cleaner of stainless steel and glass.

Vinegar 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,[41] though another study showed that vinegar is less effective than Clorox and Lysol against poliovirus.[42] In modern times, experts have advised against using vinegar as a household disinfectant against human pathogens, as it is less effective than chemical disinfectants.[23]

Vinegar is ideal for washing produce because it breaks down the wax coating and kills bacteria and mold. The editors of Cook's Illustrated found vinegar to be the most effective and safest way to wash fruits and vegetables, beating antibacterial soap, water and just a scrub brush in removing bacteria.[43]

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.[44][unreliable source?[image: External link]]

Vinegar is effective in removing clogs from drains, polishing silver, copper and brass as well as ungluing sticker-type price tags.[45] Vinegar is one of the best ways to restore colour to upholstery like curtains and carpet.[43]

Vinegar also can help remove wallpaper[image: External link]. If the paper is coated with a mixture of vinegar and boiling water, it breaks down the glue for easy removal.[43]
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 Agricultural and horticultural




20% acetic acid vinegar can be used as a herbicide[image: External link].[46] Acetic acid is not absorbed into root systems; the vinegar will kill top growth, but perennial plants[image: External link] may reshoot.[47]
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 Miscellaneous




Most commercial vinegar solutions available to consumers for household use do not exceed 5%. Solutions above 10% require careful handling, as they are corrosive and damaging to the skin.[48]

When a bottle of vinegar is opened, mother of vinegar[image: External link] may develop. It is considered harmless and can be removed by filtering.[49]

Vinegar eels[image: External link] (Turbatrix aceti), a form of nematode[image: External link], 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.[50]

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%.[51]

According to legend, in France during the Black Plague[image: External link], 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[image: External link], have been passed down for hundreds of years and are a staple of New Orleans[image: External link] hoodoo[image: External link] practices.[52][53]

A solution of vinegar can be used for water slide decal[image: External link] application as used on scale models and musical instruments, among other things. One part white distilled vinegar (5% acidity) diluted with two parts of distilled or 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 baking soda[image: External link] and vinegar are combined, the bicarbonate[image: External link] ion of the baking soda reacts to form carbonic acid[image: External link], which decomposes[image: External link] into carbon dioxide and water.


                                                 (Yeast)                                     (acetobacter)  
          Flow chart -      coconut water —————————————————————————————→ ethyl alcohol ————————————————————————————→ Vinegar
                                                (Fermentation)                                (bacteria)
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 See also





	Food additive[image: External link]

	List of condiments

	vinegar tasters[image: External link]
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Spice






For the sensation of eating spicy-hot foods, see pungency[image: External link]. For other uses, see Spice (disambiguation)[image: External link].

A spice is a seed[image: External link], fruit[image: External link], root[image: External link], bark[image: External link], or other plant[image: External link] substance primarily used for flavoring, coloring[image: External link] or preserving[image: External link] food. Spices are distinguished from herbs[image: External link], which are the leaves, flowers, or stems from plants used for flavoring or as a garnish[image: External link]. Sometimes, spices may be ground into a powder for convenience. Many spices have antimicrobial[image: External link] properties. This may explain why spices are more commonly used in warmer climates, which have more infectious diseases[image: External link], and why the use of spices is prominent in meat, which is particularly susceptible to spoiling.[1] Spices are sometimes used in medicine[image: External link], religious rituals[image: External link], cosmetics[image: External link] or perfume[image: External link] production, or as a vegetable.
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 History




Main article: Spice trade[image: External link]
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 Early history




The spice trade developed throughout South Asia[image: External link] and Middle East[image: External link] by at least 2000 BCE with cinnamon and black pepper[image: External link], and in East Asia[image: External link] with herbs and pepper. The Egyptians used herbs for mummification[image: External link] and their demand for exotic spices and herbs helped stimulate world trade. The word spice comes from the Old French word espice, which became epice, and which came from the Latin root spec, the noun referring to "appearance, sort, kind": species[image: External link] has the same root. By 1000 BCE, medical systems based upon herbs could be found in China[image: External link], Korea[image: External link], and India[image: External link]. Early uses were connected with magic, medicine, religion, tradition, and preservation.[2]

Archaeological excavations have uncovered clove burnt onto the floor of a kitchen, dated to 1700 BCE, at the Mesopotamian site of Terqa[image: External link], in modern-day Syria[image: External link].[3] The ancient Indian epic[image: External link] Ramayana[image: External link] mentions cloves. The Romans[image: External link] had cloves in the 1st century CE, as Pliny the Elder[image: External link] wrote about them.[4]

In the story of Genesis[image: External link], Joseph[image: External link] was sold into slavery by his brothers to spice merchants. In the biblical poem Song of Solomon[image: External link], the male speaker compares his beloved to many forms of spices. The earliest written records of spices come from ancient Egyptian, Chinese, and Indian cultures. The Ebers Papyrus from Early Egyptians that dates from 1550 B.C.E. describes some eight hundred different medicinal remedies and numerous medicinal procedures.[5]

Historians believe that nutmeg, which originates from the Banda Islands[image: External link] in Southeast Asia[image: External link], was introduced to Europe in the 6th century BCE.[6]

Indonesian merchants traveled around China, India, the Middle East, and the east coast of Africa. Arab[image: External link] merchants facilitated the routes through the Middle East and India. This resulted in the Egyptian port city[image: External link] of Alexandria[image: External link] being the main trading center for spices. The most important discovery prior to the European spice trade were the monsoon winds (40 CE). Sailing from Eastern spice cultivators to Western European consumers gradually replaced the land-locked spice routes once facilitated by the Middle East Arab caravans.[2]
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 Middle Ages




Spices were among the most demanded and expensive products available in Europe in the Middle Ages[image: External link], [5][image: External link] the most common being black pepper[image: External link], cinnamon (and the cheaper alternative cassia[image: External link]), cumin, nutmeg, ginger[image: External link] and cloves. Given medieval medicine[image: External link]'s main theory of humorism[image: External link], spices and herbs were indispensable to balance "humors" in food, [6][image: External link] a daily basis for good health at a time of recurrent pandemics[image: External link]. In addition to being desired by those using medieval medicine[image: External link], the European elite also craved spices in the Middle Ages[image: External link]. An example of the European aristocracy's demand for spice comes from the King of Aragon[image: External link], who invested substantial resources into bringing back spices to Spain[image: External link] in the 12th century. He was specifically looking for spices to put in wine[image: External link], and was not alone among European monarchs[image: External link] at the time to have such a desire for spice.[7]

Spices were all imported from plantations in Asia and Africa, which made them expensive. From the 8th until the 15th century, the Republic of Venice[image: External link] had the monopoly on spice trade with the Middle East, and along with it the neighboring Italian maritime republics[image: External link] and city-states. The trade made the region rich. It has been estimated that around 1,000 tons of pepper and 1,000 tons of the other common spices were imported into Western Europe each year during the Late Middle Ages[image: External link]. The value of these goods was the equivalent of a yearly supply of grain for 1.5 million people.[8] The most exclusive was saffron[image: External link], used as much for its vivid yellow-red color as for its flavor. Spices that have now fallen into obscurity in European cuisine include grains of paradise[image: External link], a relative of cardamom[image: External link] which mostly replaced pepper in late medieval north French cooking, long pepper[image: External link], mace, spikenard[image: External link], galangal[image: External link] and cubeb[image: External link].
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 Early Modern Period




Spain[image: External link] and Portugal[image: External link] were not happy to pay the high price that Venice demanded for spices. The control of trade routes and the spice-producing regions were the main reasons that Portuguese[image: External link] navigator Vasco da Gama[image: External link] sailed to India[image: External link] in 1499. [8][image: External link] When Gama[image: External link] discovered the pepper market in India[image: External link], he was able to secure peppers for a much cheaper price than the ones demanded by Venice[image: External link].[7] At around the same time, Christopher Columbus[image: External link] returned from the New World[image: External link], he described to investors[image: External link] new spices available there.[citation needed][image: External link]

Another source of competition in the spice trade during the 15th and 16th century was the Ragusans[image: External link] from the maritime republic of Dubrovnik[image: External link] in southern Croatia.[9]

The military prowess of Afonso de Albuquerque[image: External link] (1453–1515) allowed the Portuguese to take control of the sea routes to India. In 1506, he took the island of Socotra[image: External link] in the mouth of the Red Sea[image: External link] and, in 1507, Ormuz[image: External link] in the Persian Gulf[image: External link]. Since becoming the viceroy[image: External link] of the Indies[image: External link], he took Goa[image: External link] in India in 1510, and Malacca[image: External link] on the Malay peninsula[image: External link] in 1511. The Portuguese could now trade directly with Siam[image: External link], China[image: External link], and the Maluku Islands[image: External link]. The Silk Road[image: External link] complemented the Portuguese sea routes, and brought the treasures of the Orient[image: External link] to Europe[image: External link] via Lisbon[image: External link], including many spices.[citation needed[image: External link]]

With the discovery of the New World came new spices, including allspice, chili peppers[image: External link], vanilla[image: External link], and chocolate[image: External link]. This development kept the spice trade, with America as a late comer with its new seasonings, profitable well into the 19th century.[citation needed[image: External link]]

One issue with spices today is dilution, where spices are blended to make inferior quality powdered spices, by including roots, skins and other admixture in production of spice powder.[10]
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 Culinary herbs and spices




Main article: List of culinary herbs and spices[image: External link]
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 Botanical basis






	
Dried fruits[image: External link] or seeds, such as fennel[image: External link], mustard[image: External link], nutmeg, and black pepper[image: External link]


	
Arils[image: External link], such as mace (part of Nutmeg plant)

	
Barks[image: External link], such as cinnamon and cassia[image: External link]


	Dried flower buds[image: External link], such as cloves


	
Stigmas[image: External link], such as saffron[image: External link]


	
Roots[image: External link] and rhizomes[image: External link], such as turmeric[image: External link], ginger[image: External link] and galingale[image: External link]


	
Resins[image: External link], such as asafoetida[image: External link]
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 Common spice mixtures






	
Advieh[image: External link] ( Iran[image: External link])

	
Baharat[image: External link] (Arab world[image: External link], and the Middle East[image: External link] in general)

	
Berbere[image: External link] ( Ethiopia[image: External link] and Eritrea[image: External link]) and Somalia[image: External link])

	
Bumbu[image: External link] (Indonesia)

	
Chaat masala[image: External link] ( India[image: External link] and Pakistan[image: External link])

	Chili powder[image: External link]

	Curry powder[image: External link]

	
Speculaas[image: External link] ( Netherlands[image: External link])

	
Five-spice powder[image: External link] ( China[image: External link])

	
Garam masala[image: External link] (South Asia[image: External link])

	
Harissa[image: External link] (North Africa[image: External link])

	
Hawaij[image: External link] ( Yemen[image: External link])

	
Jerk spice[image: External link] ( Jamaica[image: External link])

	
Khmeli suneli[image: External link] (Georgia, former U.S.S.R.)

	Masala (a generic name for any blend of spices[image: External link] used in South Asia)

	
Mixed spice[image: External link] (United Kingdom)

	
Old Bay Seasoning[image: External link] (United States)

	
Panch phoron[image: External link] ( India[image: External link] and Bangladesh[image: External link])

	Pumpkin pie spice (United States)

	
Quatre épices[image: External link] (France)

	
Ras el hanout[image: External link] (North Africa[image: External link])

	
Shichimi togarashi[image: External link] ( Japan[image: External link])

	
Vegeta[image: External link] ( Croatia[image: External link])

	
Za'atar (Middle East)

	Sharena sol (literally "colorful salt", Bulgaria[image: External link]) - contains summer savory[image: External link], paprika[image: External link], fenugreek[image: External link] and salt.
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 Handling spices




A spice may be available in several forms: fresh, whole dried, or pre-ground dried. Generally, spices are dried.[11] A whole dried spice has the longest shelf life, so it can be purchased and stored in larger amounts, making it cheaper on a per-serving basis. Some spices are not always available either fresh or whole, for example turmeric[image: External link], and often must be purchased in ground form. Small seeds, such as fennel and mustard seeds, are often used both whole and in powder form.

The flavor of a spice is derived in part from compounds (volatile oils) that oxidize[image: External link] or evaporate when exposed to air. Grinding a spice greatly increases its surface area and so increases the rates of oxidation and evaporation. Thus, flavor is maximized by storing a spice whole and grinding when needed. The shelf life of a whole dry spice is roughly two years; of a ground spice roughly six months.[12] The "flavor life" of a ground spice can be much shorter.[13] Ground spices are better stored away from light.[14]

To grind a whole spice, the classic tool is mortar and pestle[image: External link]. Less labor-intensive tools are more common now: a microplane[image: External link] or fine grater[image: External link] can be used to grind small amounts; a coffee grinder[image: External link][15] is useful for larger amounts. A frequently used spice such as black pepper may merit storage in its own hand grinder or mill[image: External link].

Some flavor elements in spices are soluble in water; many are soluble in oil or fat. As a general rule, the flavors from a spice take time to infuse into the food so spices are added early in preparation.[16]
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 Salmonella contamination




A study by the Food and Drug Administration of shipments of spices to the United States during fiscal years 2007-2009 showed about 7% of the shipments were contaminated by Salmonella[image: External link] bacteria, some of it antibiotic-resistant.[17] As most spices are cooked before being served salmonella contamination often has no effect, but some spices, particularly pepper, are often eaten raw and present at table for convenient use. Shipments from Mexico and India, a major producer, were the most frequently contaminated.[18] However, with newly developed radiation sterilization methods, the risk of Salmonella contamination is now lower.[citation needed[image: External link]]
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 Nutrition




Because they tend to have strong flavors and are used in small quantities, spices tend to add few calories to food, even though many spices, especially those made from seeds, contain high portions of fat, protein, and carbohydrate by weight. Many spices, however, can contribute significant portions of micronutrients to the diet. For example, a teaspoon of paprika[image: External link] contains about 1133 IU of Vitamin A[image: External link], which is over 20% of the recommended daily allowance specified by the US FDA.[19] When used in larger quantity, spices can also contribute a substantial amount of minerals, including iron, magnesium, calcium, and many others, to the diet.

Most herbs and spices have substantial antioxidant[image: External link] activity, owing primarily to phenolic[image: External link] compounds, especially flavonoids[image: External link], which influence nutrition through many pathways, including affecting the absorption of other nutrients. One study found cumin and fresh ginger[image: External link] to be highest in antioxidant activity.[20] These antioxidants can also act as natural preservatives, preventing or slowing the spoilage of food, leading to a higher nutritional content in stored food.
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 Production




India[image: External link] contributes 75% of global spice production.



	Top Spice Producing Countries (in metric tonnes)



	Rank
	Country
	2010
	2011



	1
	  India[image: External link]
	1,474,900
	1,525,000



	2
	  Bangladesh[image: External link]
	128,517
	139,775



	3
	  Turkey[image: External link]
	107,000
	113,783



	4
	  China[image: External link]
	90,000
	95,890



	5
	  Pakistan[image: External link]
	53,647
	53,620



	6
	  Iran[image: External link]
	18,028
	21,307



	7
	    Nepal[image: External link]
	20,360
	20,905



	8
	  Colombia[image: External link]
	16,998
	19,378



	9
	  Ethiopia[image: External link]
	27,122
	17,905



	10
	 Sri Lanka[image: External link]
	8,293
	8,438



	—
	World[image: External link]
	1,995,523
	2,063,472



	Source: UN Food & Agriculture Organization[image: External link][21]
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 Standardization




The International Organization for Standardization[image: External link] addresses spices and condiments, along with related food additives, as part of the International Classification for Standards[image: External link] 67.220 series.[22]
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 Research




The Indian Institute of Spices Research[image: External link] in Kozhikode[image: External link], Kerala[image: External link], is devoted exclusively to researching all aspects of spice crops: black pepper, cardamom, ginger, turmeric, cinnamon, clove, nutmeg, garcinia, vanilla, etc.
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^ Thomas, Frédéric; Daoust, Simon P.; Raymond, Michel (2012). "Can we understand modern humans without considering pathogens?". Evolutionary Applications. 5 (4): 368–379. ISSN[image: External link]  1752-4571[image: External link]. doi[image: External link]: 10.1111/j.1752-4571.2011.00231.x[image: External link].


	
^ a b A Busy Cook's Guide to Spices by Linda Murdock (p.14)[full citation needed[image: External link]]


	
^ Buccellati et Buccellati (1983)[full citation needed[image: External link]]


	
^ Duke, J.A. (2002). CRC Handbook of Medicinal Spices[image: External link]. CRC Press. p. 7. ISBN  978-1-4200-4048-7[image: External link]. Retrieved 2017-05-09.


	
^ Woodward, Penny (2003). "Herbs and Spices". In Katz. Encyclopedia of Food and Culture. 2. Charles Scribner's Sons. pp. 187–195 – via Gale Virtual Reference Library.


	
^ Burkill (1966)[full citation needed[image: External link]]


	
^ a b Freedman, Paul (2015-06-05). "Health, wellness and the allure of spices in the Middle Ages"[image: External link]. Journal of Ethnopharmacology. Potent Substances: On the Boundaries of Food and Medicine. 167: 47–53. PMID[image: External link]  25450779[image: External link]. doi[image: External link]: 10.1016/j.jep.2014.10.065[image: External link].


	
^ Adamson, Melitta Weiss (2004). Food in Medieval Times. Westport, Conn: Greenwood Press. p. 65. ISBN  0-313-32147-7[image: External link].


	
^ Encyclopedia of Jewish Food, page 453, Gil Marks, John Wiley & Sons, 2010. ISBN 9780470391303[image: External link]


	
^ "The Dark Truth Behind Powdered Spices: Garlic"[image: External link]. Regency Spices for China Business Limited.


	
^ A fresh spice, such as ginger[image: External link], is usually more flavorful than its dried form, but fresh spices are more expensive and have a much shorter shelf life.


	
^ Spice Capades


	
^ Nutmeg, in particular, suffers from grinding and the flavor will degrade noticeably in a matter of days.


	
^ Light aids oxidation processes.


	
^ Other types of coffee grinders, such as a burr mill[image: External link], can grind spices just as well as coffee beans.


	
^ Spice Capades This contrasts to herbs[image: External link] which are usually added late in preparation.


	
^ Van Dorena, Jane M.; Daria Kleinmeiera; Thomas S. Hammacka; Ann Westerman (June 2013). "Prevalence, serotype diversity, and antimicrobial resistance of Salmonella in imported shipments of spice offered for entry to the United States, FY2007–FY2009"[image: External link]. Food Microbiology. Elsevier. 34 (2): 239–251. doi[image: External link]: 10.1016/j.fm.2012.10.002[image: External link]. Retrieved August 28, 2013. In response to increased concerns about spice safety, the U.S. FDA initiated research to characterize the prevalence of Salmonella in imported spices. Shipments of imported spices offered for entry to the United States were sampled during the fiscal years 2007–2009. The mean shipment prevalence for Salmonella was 0.066 (95% CI 0.057–0.076)


	
^ Gardiner Harris (August 27, 2013). "Salmonella in Spices Prompts Changes in Farming"[image: External link]. The New York Times. Retrieved August 28, 2013.


	
^ USDA National Nutrient Database: Nutrient data for 02028, Spices, paprika[image: External link], Retrieved August 26, 2012


	
^ Ninfali, Paolino; Mea, Gloria; Giorgini, Samantha; Rocchi, Marco; Bacchiocca, Mara (2007). "Antioxidant capacity of vegetables, spices and dressings relevant to nutrition". British Journal of Nutrition. 93 (02): 257–66. ISSN[image: External link]  0007-1145[image: External link]. PMID[image: External link]  15788119[image: External link]. doi[image: External link]: 10.1079/BJN20041327[image: External link].


	
^ "Production of Spice by countries"[image: External link]. UN Food & Agriculture Organization[image: External link]. 2011. Archived from the original[image: External link] on July 13, 2011. Retrieved December 20, 2013.


	
^ International Organization for Standardization
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Seasoning






For other uses, see Seasoning (disambiguation)[image: External link].

Seasoning is the process of adding salt, herbs, or spices to food to enhance the flavor.
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 General meaning




Seasonings include herbs[image: External link] and spices, which are themselves frequently referred to as "seasonings".[citation needed[image: External link]] However, Larousse Gastronomique[image: External link] states that "to season and to flavour are not the same thing", insisting that seasoning includes a large or small amount of salt being added to a preparation.[1] Salt may be used to draw out water[image: External link], or to magnify a natural flavor of a food making it richer or more delicate, depending on the dish. This type of procedure is akin to curing[image: External link]. For instance, sea salt[image: External link] (a coarser-grained salt) is rubbed into chicken[image: External link], lamb[image: External link], and beef[image: External link] to tenderize the meat and improve flavor. Other seasonings like black pepper[image: External link] and basil[image: External link] transfer some of their flavor to the food. A well designed dish may combine seasonings that complement each other.

In addition to the choice of herbs and seasoning, the timing of when flavors are added will affect the food that is being cooked.

In some cultures, meat may be seasoned by pouring sauce over the dish at the table. A variety of seasoning techniques exist in various cultures.


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Oil infusion




Infused oils[image: External link] are also used for seasoning. There are two methods for doing an infusion—hot and cold. Olive oil[image: External link] makes a good infusion base for some herbs, but tends to go rancid[image: External link] more quickly than other oils. Infused oils should be kept refrigerated.
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 Escoffier




In Le Guide culinaire[image: External link],[2] Auguste Escoffier[image: External link] divides seasoning and condiments into the following groups:


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Seasonings





	
Saline seasonings—Salt, spiced salt[image: External link], saltpeter[image: External link].

	
Acid seasonings—Plain vinegar (sodium acetate), or same aromatized with tarragon[image: External link]; verjuice[image: External link], lemon and orange juices.

	
Hot seasonings— Peppercorns[image: External link], ground or coarsely chopped pepper, or mignonette pepper; paprika[image: External link], curry[image: External link], cayenne[image: External link], and mixed pepper spices.

	
Saccharine seasonings—Sugar, honey[image: External link].
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 Condiments





	
The pungents— onions[image: External link], shallots[image: External link], garlic[image: External link], chives[image: External link], and horseradish.

	
Hot condiments—Mustard, gherkins[image: External link], capers[image: External link], English sauces, such as Worcestershire sauce, Baron Green Seasoning, Harvey's Sauce, ketchup, etc. and American sauces such as chili sauce[image: External link], Tabasco[image: External link], A1 Steak Sauce[image: External link], etc.; the wines used in reductions[image: External link] and braisings[image: External link]; the finishing elements of sauces and soups.

	
Fatty substances—Most animal fats, butter[image: External link], vegetable greases (edible oils[image: External link] and margarine[image: External link]).
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	List of culinary herbs and spices[image: External link]

	List of spice mixes[image: External link]

	Popcorn seasoning
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Food Energy






Food energy is chemical energy[image: External link] that animals (including humans[image: External link]) derive from food[image: External link] through the process of cellular respiration[image: External link]. Cellular respiration may either involve the chemical reaction of food molecules with molecular oxygen[image: External link][1] (aerobic respiration) or the process of reorganizing the food molecules without additional oxygen (anaerobic respiration[image: External link]).

Humans and other animals need a minimum intake of food energy to sustain their metabolism[image: External link] and to drive their muscles. Foods are composed chiefly of carbohydrates, fats, proteins[image: External link], water[image: External link], vitamins[image: External link], and minerals[image: External link]. Carbohydrates, fats, proteins, and water represent virtually all the weight of food, with vitamins and minerals making up only a small percentage of the weight. (Carbohydrates, fats, and proteins comprise ninety percent of the dry weight of foods.[2]) Organisms derive food energy from carbohydrates, fats and proteins as well as from organic acids[image: External link], polyols[image: External link], and ethanol[image: External link] present in the diet.[3] Some diet[image: External link] components that provide little or no food energy, such as water, minerals, vitamins, cholesterol, and fiber, may still be necessary to health and survival for other reasons. Water, minerals, vitamins, and cholesterol are not broken down (they are used by the body in the form in which they are absorbed) and so cannot be used for energy. Fiber cannot be completely digested by most animals, including humans. However, ruminants[image: External link] can extract food energy from the respiration of cellulose[image: External link] because of bacteria[image: External link] in their rumens[image: External link].

Using the International System of Units[image: External link], researchers measure energy in joules (J) or in its multiples; the kilojoule (kJ) is most often used for food-related quantities. An older metric system[image: External link] unit of energy, still widely used in food-related contexts, is the calorie; more precisely, the "food calorie", "large calorie" or kilocalorie[image: External link] (kcal or Cal), equal to 4.184 kilojoules. (Contrast the "small calorie" (cal), equal to 1/1000 of a food calorie, that is often used in chemistry[image: External link] and in physics[image: External link].) Within the European Union[image: External link], both the kilocalorie ("kcal") and kilojoule ("kJ") appear on nutrition labels[image: External link]. In many countries, only one of the units is displayed; in the US and Canada labels spell out the unit as "calorie" or as "Calorie".

Fats and ethanol have the greatest amount of food energy per gram, 37 and 29 kJ/g (8.8 and 6.9 kcal/g), respectively. Proteins and most carbohydrates have about 17 kJ/g (4 kcal/g).[4] The differing energy density[image: External link] of foods (fat, alcohols, carbohydrates and proteins) lies mainly in their varying proportions of carbon, hydrogen, and oxygen atoms: For food of elemental composition CcHhOoNn, the heat of combustion underlying the food energy is 100 kcal/g (c + 0.3 h – 0.5 o)/(12 c + h + 16 o +14 n) to a good approximation (±3%).[1] Carbohydrates that are not easily absorbed, such as fiber, or lactose[image: External link] in lactose-intolerant individuals, contribute less food energy. Polyols (including sugar alcohols[image: External link]) and organic acids contribute 10 kJ/g (2.4 kcal/g) and 13 kJ/g (3.1 kcal/g) respectively.[5] The amount of water, fat, and fiber in foods determines those foods' energy density.

Theoretically, one could measure food energy in different ways, using (say) the Gibbs free energy[image: External link] of combustion, or the amount of ATP[image: External link] generated by metabolizing the food. However, the convention is to use the heat of the oxidation reaction producing liquid water. Conventional food energy is based on heats of combustion in a bomb calorimeter[image: External link] and corrections that take into consideration the efficiency of digestion and absorption and the production of urea[image: External link] and other substances in the urine. The American chemist Wilbur Atwater[image: External link] worked these corrections out in the late 19th century[6] (see Atwater system[image: External link] for more detail). Based on the work of Atwater, it became common practice to calculate energy content of foods using 4 kcal/g for carbohydrates and proteins and 9 kcal/g for lipids[image: External link].[6] The system was later improved by Annabel Merrill and Bernice Watt of the USDA, who derived a system whereby specific calorie conversion factors for different foods were proposed.[7]
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Many governments require food manufacturers to label[image: External link] the energy content of their products, to help consumers control their energy intake.[8] In the European Union, manufacturers of packaged food must label the nutritional energy of their products in both kilocalories and kilojoules, when required. In the United States, the equivalent mandatory labels display only "Calories",[9] often as a substitute for the name of the quantity being measured, food energy; an additional kilojoules figure is optional and is rarely used. In Australia and New Zealand, the food energy must be stated in kilojoules (and optionally in kilocalories as well), and other nutritional energy information is similarly conveyed in kilojoules.[10][11] The energy available from the respiration of food is usually given on labels for 100 g, for a typical serving size (according to the manufacturer), and/or for the entire pack contents.[citation needed[image: External link]]

The amount of food energy associated with a particular food could be measured by completely burning the dried food in a bomb calorimeter[image: External link], a method known as direct calorimetry[image: External link].[12] However, the values given on food labels are not determined in this way. The reason for this is that direct calorimetry also burns the dietary fiber[image: External link], and so does not allow for fecal losses; thus direct calorimetry would give systematic overestimates of the amount of fuel that actually enters the blood through digestion. What are used instead are standardized chemical tests or an analysis of the recipe using reference tables for common ingredients[13] to estimate the product's digestible constituents (protein, carbohydrate, fat, etc.). These results are then converted into an equivalent energy value based on the following standardized table of energy densities.[5][14] However "energy density" is a misleading term for it once again assumes that energy is IN the particular food, whereas it simply means that "high density" food needs more oxygen during respiration, leading to greater transfer of energy.[1][15]

Note that the following standardized table of energy densities[14] is an approximation and the value in kJ/g does not convert exactly to kcal/g using a conversion factor.

The use of such a simple system has been criticized for not taking into consideration other factors pertaining to the influence of different foods on obesity.[6]



	Food component
	
Energy density[image: External link][16]




	kJ/g
	kcal/g



	Fat
	37
	9



	
Ethanol[image: External link] (drinking alcohol)
	29
	7



	Proteins[image: External link]
	17
	4



	Carbohydrates
	17
	4



	Organic acids[image: External link]
	13
	3



	
Polyols[image: External link] (sugar alcohols[image: External link], sweeteners[image: External link])
	10
	2.4



	Fiber[image: External link]
	8
	2




All the other nutrients in food are noncaloric and are thus not counted.
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 Recommended daily intake




Increased mental activity has been linked with moderately increased brain energy consumption[image: External link].[17] Older people and those with sedentary lifestyles[image: External link] require less energy; children and physically active people require more.

Recommendations in the United States are 2,600 and 2,000 kcal (10,900 and 8,400 kJ) for men and women (respectively) between 31 and 35, at a physical activity level equivalent to walking about 2 to 5 km (1 1⁄2 to 3 mi) per day at 5 to 6 km/h (3 to 4 mph) in addition to the light physical activity associated with typical day-to-day life,[18] with French[image: External link] guidance suggesting roughly the same levels.[19]

Recognizing that people of different age and gender groups have varying daily activity levels, Australia's National Health and Medical Research Council[image: External link] recommends no single daily energy intake, but instead prescribes an appropriate recommendation for each age and gender group.[20] Notwithstanding, nutrition labels on Australian food products typically recommend the average daily energy intake of 2,100 kcal (8,800 kJ).

According to the Food and Agriculture Organization[image: External link] of the United Nations[image: External link], the average minimum energy requirement per person per day is about 7,500 kJ (1,800 kcal).[21]


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Energy usage in the human body




Main articles: Bioenergetics[image: External link] and Energy balance (biology)[image: External link]


The human body uses the energy released by respiration for a wide range of purposes: about 20% of the energy is used for brain metabolism, and much of the rest is used for the basal metabolic requirements of other organs and tissues. In cold environments, metabolism may increase simply to produce heat to maintain body temperature. Among the diverse uses for energy, one is the production of mechanical energy by skeletal muscle to maintain posture and produce motion.

The conversion efficiency of energy from respiration into mechanical (physical) power[image: External link] depends on the type of food and on the type of physical energy usage (e.g., which muscles are used, whether the muscle is used aerobically[image: External link] or anaerobically[image: External link]). In general, the efficiency of muscles is rather low: only 18 to 26% of the energy available from respiration is converted into mechanical energy.[22] This low efficiency is the result of about 40% efficiency of generating ATP[image: External link] from the respiration of food, losses in converting energy from ATP into mechanical work inside the muscle, and mechanical losses inside the body. The latter two losses are dependent on the type of exercise and the type of muscle fibers being used (fast-twitch or slow-twitch). For an overall efficiency of 20%, one watt of mechanical power is equivalent to 4.3 kcal (18 kJ) per hour. For example, a manufacturer of rowing equipment shows calories released from 'burning' food as four times the actual mechanical work, plus 300 kcal (1,300 kJ) per hour,[23] which amounts to about 20% efficiency at 250 watts of mechanical output. It can take up to 20 hours of little physical output (e.g., walking) to "burn off" 4,000 kcal (17,000 kJ)[24] more than a body would otherwise consume. For reference, each kilogram of body fat is roughly equivalent to 32,300 kilojoules of food energy (i.e., 3,500 kilocalories per pound).[25]

In addition, the quality of calories matters because the energy absorption rate of different foods with equal amounts of calories may vary.[citation needed[image: External link]] Some nutrients have regulatory roles affected by cell signaling[image: External link], in addition to providing energy for the body.[26] For example, leucine[image: External link] plays an important role in the regulation of protein metabolism and suppresses an individual's appetite.[27]

Swings in body temperature – either hotter or cooler – increase the metabolic rate, thus burning more energy. Prolonged exposure to extremely warm or very cold environments increases the basal metabolic rate[image: External link] (BMR). People who live in these types of settings often have BMRs 5–20% higher than those in other climates.[citation needed[image: External link]] Physical activity also significantly increases body temperature, which in turn uses more energy from respiration.[citation needed[image: External link]]
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Calorie






"kcal" redirects here; this article is about the unit of energy. For other uses, see KCAL[image: External link] and Calorie (disambiguation)[image: External link].

Calories are units of energy[image: External link]. Various definitions exist but fall into two broad categories.


	The small calorie or gram calorie (symbol: cal) is the approximate amount of energy needed to raise the temperature of one gram of water by one degree Celsius[image: External link] at a pressure of one atmosphere[image: External link].[1]


	The large calorie or kilogram calorie (symbol: Cal), also known as the food calorie and similar names,[2] is defined in terms of the kilogram rather than the gram. It is equal to 1000 small calories or 1 kilocalorie (symbol: kcal).[1]




Although these units relate to the metric system[image: External link] all forms of the calorie were deemed obsolete in science after the SI system was adopted in the 1950s.[3] The unit of energy in the International System of Units[image: External link] is the joule. One small calorie is approximately 4.2 joules (so one large calorie is about 4.2 kilojoules[image: External link]). The factor used to convert[image: External link] calories to joules at a given temperature is numerically equivalent to the specific heat capacity[image: External link] of water expressed in joules per kelvin per gram or per kilogram. The precise conversion factor depends on the definition adopted.

In spite of its non-official status, the large calorie is still widely used as a unit of food energy. The small calorie is also often used for measurements in chemistry[image: External link], although the amounts involved are typically recorded in kilocalories.

The calorie was first defined by Nicolas Clément[image: External link] in 1824 as a unit of heat[image: External link] energy[4] and entered French and English dictionaries between 1841 and 1867. The word comes from Latin[image: External link] calor, meaning 'heat'.
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The energy needed to increase the temperature of a given mass of water by 1 °C depends on the atmospheric pressure and the starting temperature. Accordingly, several different precise definitions of the calorie have been used.

The pressure is usually taken to be the standard atmospheric pressure[image: External link] (101.325 kPa). The temperature increase can be expressed as one kelvin[image: External link], which means the same as an increment of one degree Celsius.



	Name
	Symbol
	Conversions
	Notes



	Thermochemical[image: External link] calorie
	calth
	
≡ 4.184 J
≈ 0.003964  BTU[image: External link] ≈ 1.162×10−6  kWh[image: External link] ≈ 2.611×1019  eV[image: External link]


	the amount of energy equal to exactly 4.184 joules [5][6][7][8]



	4 °C calorie
	cal4
	
≈ 4.204 J
≈ 0.003985 BTU ≈ 1.168×10−6 kWh ≈ 2.624×1019 eV


	the amount of energy required to warm one gram of air-free water from 3.5 to 4.5 °C at standard atmospheric pressure.



	15 °C calorie
	cal15
	
≈ 4.1855 J
≈ 0.0039671 BTU ≈ 1.1626×10−6 kWh ≈ 2.6124×1019 eV


	the amount of energy required to warm one gram of air-free water from 14.5 to 15.5 °C at standard atmospheric pressure. Experimental values of this calorie ranged from 4.1852 to 4.1858 J. The CIPM[image: External link] in 1950 published a mean experimental value of 4.1855 J, noting an uncertainty of 0.0005 J.[5]



	20 °C calorie
	cal20
	
≈ 4.182 J
≈ 0.003964 BTU ≈ 1.162×10−6 kWh ≈ 2.610×1019 eV


	the amount of energy required to warm one gram of air-free water from 19.5 to 20.5 °C at standard atmospheric pressure.



	Mean calorie
	calmean
	
≈ 4.190 J
≈ 0.003971 BTU ≈ 1.164×10−6 kWh ≈ 2.615×1019 eV


	 1⁄100 of the amount of energy required to warm one gram of air-free water from 0 to 100 °C at standard atmospheric pressure.



	International Steam table[image: External link] calorie (1929)
	
	
≈ 4.1868 J
≈ 0.0039683 BTU ≈ 1.1630×10−6 kWh ≈ 2.6132×1019 eV


	 1⁄860 international watt hours =  180⁄43 international joules exactly.[note 1]



	International Steam Table calorie (1956)
	calIT
	
≡ 4.1868 J
≈ 0.0039683 BTU ≈ 1.1630×10−6 kWh ≈ 2.6132×1019 eV


	1.163 mW·h = 4.1868 J exactly. This definition was adopted by the Fifth International Conference on Properties of Steam (London, July 1956).[5]






	
^ The figure depends on the conversion factor between international joules and absolute (modern) joules. Using the mean international ohm and volt (1.00049 Ω, 1.00034 V[9]), the international joule is about 1.00019 J, using the US international ohm and volt (1.000495 Ω, 1.000330 V) it is about 1.000165 J, giving 4.18684 and 4.18674 J, respectively.






The two definitions most common in older literature appear to be the 15 °C calorie and the thermochemical calorie. Until 1948, the latter was defined as 4.1833 international joules; the current standard of 4.184 J was chosen to have the new thermochemical calorie represent the same quantity of energy as before.[7]

The calorie was first defined specifically to measure energy in the form of heat, especially in experimental calorimetry[image: External link].
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 Nutrition




Main article: Food energy


In a nutritional context, the kilojoule (kJ) is the SI[image: External link] unit of food energy, although the kilocalorie is still in common use.[10] The word calorie is popularly used with the number of kilocalories of nutritional energy measured. As if to avoid confusion, it is sometimes written Calorie (with a capital "C") in an attempt to make the distinction, although this is not widely understood. Capitalization contravenes the rule that the initial letter of a unit name[image: External link] or its derivative[image: External link] shall be lower case in English.[11]

To facilitate comparison, specific energy[image: External link] or energy density figures are often quoted as "calories per serving" or "kilocalories per 100 g". A nutritional requirement or consumption is often expressed in calories per day. One gram of fat in food contains nine kilocalories, while a gram of either a carbohydrate or a protein[image: External link] contains approximately four kilocalories.[12] Alcohol in a food contains seven kilocalories per gram.[13]


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Chemistry




In other scientific contexts, the term calorie almost always refers to the small calorie. Even though it is not an SI unit, it is still used in chemistry. For example, the energy released in a chemical reaction[image: External link] per mole[image: External link] of reagent is occasionally expressed in kilocalories per mole[image: External link].[14] Typically, this use was largely due to the ease with which it could be calculated in laboratory reactions, especially in aqueous solution: a volume of reagent dissolved in water forming a solution, with concentration expressed in moles per liter (1 liter weighing 1 kg), will induce a temperature change in degrees Celsius in the total volume of water solvent, and these quantities (volume, molar concentration and temperature change) can then be used to calculate energy per mole. It is also occasionally used to specify energy quantities that relate to reaction energy, such as enthalpy of formation[image: External link] and the size of activation barriers[image: External link].[citation needed[image: External link]] However, its use is being superseded by the SI unit, the joule, and multiples thereof such as the kilojoule.
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Tomato sauce (condiment)






Tomato sauce is a table sauce, often confused for Tomato Ketchup.

Tomato sauce is a savoury[image: External link] and salty sauce, typically made from tomatoes, sugar, salt, onion[image: External link], assorted seasonings and spices. [1]

Tomato sauce is used as a condiment to various dishes that are usually served hot: Fish and chips[image: External link], Meat Pies[image: External link], and Barbequed[image: External link] or grilled meat.
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Sauce






For other uses, see Sauce (disambiguation)[image: External link].

In cooking[image: External link], a sauce is liquid[image: External link], cream, or semi- solid[image: External link] food served on or used in preparing other foods[image: External link]. Sauces are not normally consumed by themselves; they add flavor, moisture, and visual appeal to another dish. Sauce is a French[image: External link] word taken from the Latin[image: External link] salsa, meaning salted. Possibly the oldest recorded European sauce is garum[image: External link], the fish sauce used by the Ancient Greeks[image: External link]; while doubanjiang[image: External link], the Chinese soy bean paste is mentioned in Rites of Zhou[image: External link] in 3rd century BC.

Sauces need a liquid[image: External link] component, but some sauces (for example, pico de gallo salsa or chutney) may contain more solid components than liquid. Sauces are an essential element in cuisines all over the world.

Sauces may be used for sweet or savory dishes. They may be prepared and served cold, like mayonnaise, prepared cold but served lukewarm like pesto, cooked and served warm like bechamel[image: External link] or cooked and served cold like apple sauce[image: External link]. Sauces may be freshly prepared by the cook, especially in restaurants, but today many sauces are sold premade and packaged like Worcestershire sauce, HP Sauce[image: External link], soy sauce or ketchup. Sauces for salad[image: External link] are called salad dressing. Sauce made by deglazing[image: External link] a pan are called pan sauces.

A cook who specializes in making sauces is called a saucier[image: External link].
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 Cuisines
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	Sauces used in traditional Japanese cuisine[image: External link] are usually based on shōyu (soy sauce), miso[image: External link] or dashi[image: External link]. Ponzu[image: External link], citrus-flavored soy sauce, and yakitori[image: External link] no tare, sweetened rich soy sauce, are examples of shoyu-based sauces. Miso-based sauces include gomamiso, miso with ground sesame, and amamiso, sweetened miso. In modern Japanese cuisine, the word "sauce" often refers to Worcestershire sauce, introduced in the 19th century and modified to suit Japanese tastes. Tonkatsu[image: External link], okonomiyaki[image: External link], and yakisoba[image: External link] sauces are based on this sauce. Japanese horseradish or wasabi sauce is used on sushi[image: External link] and sashimi[image: External link] or mixed with soy sauce to make wasabi-joyu.

	Some sauces in Chinese cuisine[image: External link] are soy sauce, doubanjiang[image: External link], hoisin sauce[image: External link], sweet bean sauce[image: External link], chili sauces[image: External link], oyster sauce[image: External link], and sweet and sour sauce[image: External link].

	
Korean cuisine[image: External link] uses sauces such as doenjang[image: External link], gochujang, samjang[image: External link], aekjeot[image: External link], and soy sauce.

	Southeast Asian cuisines, such as Thai[image: External link] and Vietnamese cuisine[image: External link], often use fish sauce, made from fermented fish.

	
Indian[image: External link] cuisines use sauces such as tomato-based curry[image: External link] sauces, tamarind sauce, coconut milk-/paste-based sauces, and chutneys. There are substantial regional variations in Indian cuisine[image: External link], but many sauces use a seasoned mix of onion, ginger and garlic paste as the base of various gravies and sauces. Various cooking oils[image: External link], ghee[image: External link] and/or cream[image: External link] are also regular ingredients in Indian sauces.

	
Filipino cuisine[image: External link] typically uses "toyomansi" (soy sauce with kalamansi lime[image: External link]) as well as different varieties of suka, patis, bagoong and banana ketchup, among others.

	
Indonesian cuisine uses typical sauces such as kecap manis[image: External link] (sweet soy sauce), bumbu kacang (peanut sauce[image: External link]) and tauco[image: External link], while popular hot and spicy sauces are sambal[image: External link], dabu-dabu and rica-rica[image: External link].
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 British cuisine




In traditional British cuisine, gravy[image: External link] is a sauce used on roast dinner[image: External link]. The sole survivor of the medieval bread-thickened sauces, bread sauce[image: External link] is one of the oldest sauces in British cooking. Apple sauce[image: External link], mint sauce[image: External link] and horseradish sauce are used on meat (usually on pork[image: External link], lamb[image: External link] and beef[image: External link] respectively). Redcurrant jelly[image: External link], mint jelly[image: External link], and white sauce[image: External link] may also be used. Salad cream is sometimes used on salads. Ketchup and brown sauce are used on fast-food type dishes. Strong English mustard is also used on various foods, as is Worcestershire sauce. Custard[image: External link] is a popular dessert sauce[image: External link]. Other popular sauces include mushroom sauce[image: External link], marie rose sauce (as used in a prawn cocktail), whisky sauce[image: External link] (for serving with haggis[image: External link]), Albert sauce[image: External link] (horseradish sauce to enhance flavour of braised beef) and cheddar sauce[image: External link] (as used in cauliflower or macaroni and cheese[image: External link]). In contemporary British cuisine, owing to the wide diversity of British society today, there are also many sauces that are of British origin but based upon the cuisine of other countries, particularly former colonies such as India[image: External link].
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 French cuisine




Sauces in French cuisine[image: External link] date back to the Middle Ages. There were many hundreds of sauces in the culinary repertoire. In cuisine classique[image: External link] (roughly from the end of the 19th century until the advent of nouvelle cuisine[image: External link] in the 1980s), sauces were a major defining characteristic of French cuisine.

In the early 19th century, the chef Marie-Antoine Carême[image: External link] created an extensive list of sauces, many of which were original recipes. It is unknown how many sauces Carême is responsible for, but it is estimated to be in the hundreds. The cream sauce, in its most popular form around the world, was concurrently created by another chef, Dennis Leblanc, working in the same kitchen as Carême[citation needed[image: External link]]. Carême considered the four grandes sauces to be espagnole[image: External link], velouté[image: External link], allemande[image: External link], and béchamel[image: External link], from which a large variety of petites sauces could be composed.[1]

In the early 20th century, the chef Auguste Escoffier[image: External link] refined Carême's list of basic sauces in the four editions of his classic Le Guide Culinaire[image: External link][2] and its abridged English translation A Guide to Modern Cookery.[3] He dropped allemande as he considered it a variation of velouté,[3] and added hollandaise and sauce tomate, defining the five fundamental "mother sauces" still used today:


	
Sauce Béchamel[image: External link], milk-based sauce, thickened with a white roux[image: External link].

	
Sauce Espagnole[image: External link], a fortified brown veal stock sauce, thickened with a brown roux.

	
Sauce Velouté[image: External link], light stock-based sauce, thickened with a roux or a liaison, a mixture of egg yolks and cream.

	
Sauce Hollandaise[image: External link], an emulsion[image: External link] of egg yolk, butter and lemon or vinegar.

	
Sauce Tomate[image: External link], tomato-based



A sauce which is derived from one of the mother sauces by augmenting with additional ingredients is sometimes called a "daughter sauce" or "secondary sauce."[4] Most sauces commonly used in classical cuisine are daughter sauces. For example, Béchamel can be made into Mornay[image: External link] by the addition of grated cheese, and Espagnole becomes Bordelaise[image: External link] with the addition of reduction of red wine, shallots, and poached beef marrow.

In the mid-20th century, a specialized implement, the French sauce spoon[image: External link], was introduced to aid in eating sauce in French cuisine, enjoying increasing popularity at high-end restaurants.
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Italian sauces reflect the rich variety of the Italian cuisine[image: External link] and can be divided in several categories including:
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 Savory sauces used for dressing meats, fish and vegetables




Examples are:


	
Besciamella[image: External link] from Tuscany[image: External link] and Emilia-Romagna[image: External link]


	
Bagna càuda[image: External link] from Piedmont[image: External link]


	
Salmoriglio from Sicily

	
Gremolata[image: External link] from Milan[image: External link]


	
Salsa verde[image: External link] from Emilia-Romagna and Tuscany
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There are thousands of such sauces, and many towns have traditional sauces. Among the internationally well-known are:


	
Ragù alla Bolognese[image: External link] from Bologna[image: External link]


	
Pesto from Genoa[image: External link]


	
Carbonara[image: External link] and Amatriciana[image: External link] from Lazio[image: External link]


	
Ragù alla Napoletana[image: External link] from Campania[image: External link]
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 Dessert sauces





	
Zabajone[image: External link] from Piedemont

	
crema pasticciera[image: External link] made with eggs and milk and common in the whole peninsula

	"Crema al mascarpone[image: External link]" used to make Tiramisù[image: External link] and to dress panettone[image: External link] at Christmas and common in the North of the country.
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 Latino and Spanish American cuisines





	
Salsas ("sauces" in Spanish[image: External link]) such as pico de gallo (tomato, onion and chili chopped with lemon juice), salsa cocida, salsa verde[image: External link], chile[image: External link], and salsa roja[image: External link] are a crucial part of many Latino and Spanish-American cuisines in the Americas. Typical ingredients include chili, tomato, onion, and spices; thicker sauces often contain avocado[image: External link]. Mexican cuisine features sauces which may contain chocolate, seeds, and chiles collectively known by the Nahua[image: External link] name mole[image: External link] (compare guacamole). Argentine[image: External link] cooking uses more Italian-derived sauces, such as tomato sauce, cream sauce, or pink sauce (the two mixed).

	
Peruvian cuisine[image: External link] uses sauces based mostly in different varieties of ají[image: External link] combined with several ingredients most notably salsa huancaína based on fresh cheese and salsa de ocopa based on peanuts or nuts.
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Main article: List of sauces[image: External link]
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Allspice






Allspice, also called pimenta,[a] Jamaica pimenta, myrtle pepper, Turkish yenibahar, is the dried unripe fruit[image: External link] ( berries[image: External link], used as a spice) of Pimenta dioica, a midcanopy[image: External link] tree native to the Greater Antilles[image: External link], southern Mexico[image: External link], and Central America[image: External link], 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[image: External link]), "Japanese allspice" (Chimonanthus praecox[image: External link]), or "wild allspice" (Lindera benzoin[image: External link]). "Allspice" is also sometimes used to refer to the herb costmary (Tanacetum balsamita[image: External link]).[citation needed[image: External link]]



TOP



[image: TOC] TOC Next [image: Next chapter] 
 Preparation/form




Allspice is the dried fruit of the P. dioica plant. The fruits are picked when green and unripe and are traditionally dried[image: External link] in the sun. When dry, they are brown and resemble large, brown, smooth peppercorns[image: External link]. 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[image: External link], thus are infused[image: External link] during cooking and then removed before serving. Unlike bay leaves, they lose much flavor 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[image: External link] form.
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 Uses




Allspice is one of the most important ingredients of Caribbean cuisine[image: External link]. It is used in Caribbean jerk seasoning[image: External link] (the wood is used to smoke jerk in Jamaica[image: External link], although the spice is a good substitute), in moles[image: External link], and in pickling; it is also an ingredient in commercial sausage[image: External link] preparations and curry powders[image: External link]. Allspice is also indispensable in Middle Eastern cuisine, particularly in the Levant[image: External link], where it is used to flavour a variety of stews and meat dishes. In Arab cuisine[image: External link], for example, many main dishes call for allspice as the sole spice added for flavouring.

In the United States, it is used mostly in desserts[image: External link], but it is also responsible for giving Cincinnati-style chili[image: External link] 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. In the West Indies, an allspice liqueur[image: External link] called is produced under the name "pimento dram" due to conflation of pimenta and pimento.[a]

Allspice has also been used as a deodorant[image: External link]. Volatile oils found in the plant contain eugenol[image: External link], a weak antimicrobial[image: External link] agent.[4]
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 Cultivation




The allspice tree, classified as an evergreen shrub, can reach 10–18 m (33–59 ft) in height. 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 planted underneath it. 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[image: External link] or in a greenhouse[image: External link].

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, passage through the avian[image: External link] gut, whether due to the acidity or the elevated temperature, was found to be essential for germinating[image: External link] the seeds. Today, pimenta is spread by birds in Tonga[image: External link] and Hawaii[image: External link], where it has become naturalized on Kauaʻ i[image: External link] and Maui[image: External link].[5]
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 Western history




Allspice (P. dioica) was encountered by Christopher Columbus[image: External link] on the island of Jamaica during his second voyage to the New World, and named by Dr. Diego Álvarez Chanca[image: External link]. 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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Cumin






"Geerah" redirects here. For a unit of measurement, see girah[image: External link].

Not to be confused with curcumin[image: External link].

For other uses, see Cumin (surname)[image: External link].

Cumin (/'kju:mn /[image: External link] or UK /'k^mn /[image: External link], US[image: External link] /'ku:mn /[image: External link]) (Cuminum cyminum) is a flowering plant[image: External link] in the family[image: External link] Apiaceae[image: External link], native from the east Mediterranean[image: External link] to South Asia[image: External link].

Its seeds (each one contained within a fruit, which is dried) are used in the cuisines[image: External link] of many different cultures, in both whole and ground form. It also has many uses as a traditional medicinal plant[image: External link].[2]
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 Etymology




The English "cumin" is derived from the Old English[image: External link] via Latin[image: External link] cuminum[3] from the Greek[image: External link] κύμινον (kyminon),[4] which is related to (kammon) and Arabic (kammūn).[5]


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Description




Cumin is the dried seed of the herb Cuminum cyminum, a member of the parsley[image: External link] family. The cumin plant grows to 30–50 cm (12–20 in) tall and is harvested by hand. It is an annual[image: External link] herbaceous plant[image: External link], with a slender, glabrous, branched stem[image: External link] that is 20–30 cm (8–12 in) tall and has a diameter of 3–5 cm ( 1 1⁄4–2 in).[6] Each branch has two to three sub-branches. All the branches attain the same height, therefore the plant has a uniform canopy.[6] The stem is coloured grey or dark green. The leaves[image: External link] are 5–10 cm (2–4 in) long, pinnate[image: External link] or bipinnate, with thread-like leaflets. The flowers[image: External link] are small, white or pink, and borne in umbels[image: External link]. Each umbel has five to seven umbellts.[6] The fruit[image: External link] is a lateral fusiform or ovoid[image: External link] achene[image: External link] 4–5 mm ( 1⁄6– 1⁄5 in) long, containing two mericarps[image: External link] with a single seed[image: External link].[6] Cumin seeds have eight ridges with oil canals.[6] They resemble caraway[image: External link] seeds, being oblong in shape, longitudinally ridged, and yellow-brown in colour, like other members of the Umbelliferae[image: External link] family such as caraway, parsley, and dill[image: External link].
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 History




Cumin has been in use since ancient times. Seeds excavated at the Syrian site Tell ed-Der[image: External link] have been dated to the second millennium BC. They have also been reported from several New Kingdom[image: External link] levels of ancient Egyptian[image: External link] archaeological sites.[7] In the ancient Egyptian civilization, cumin was used as spice and as preservative in mummification.[6]

Originally cultivated in Iran[image: External link] and the Mediterranean[image: External link] region,[citation needed[image: External link]] cumin is mentioned in the Bible[image: External link] in both the Old Testament[image: External link] ( Isaiah[image: External link] 28:27) and the New Testament[image: External link] ( Matthew[image: External link] 23:23). The ancient Greeks kept cumin at the dining table in its own container (much as pepper is frequently kept today), and this practice continues in Morocco[image: External link]. Cumin was also used heavily in ancient Roman cuisine. In India, it has been used for millennia as a traditional ingredient in innumerable recipes, and forms the basis of many other spice blends.

Cumin was introduced to the Americas[image: External link] by Spanish and Portuguese colonists. Several different types of cumin are known, but the most famous ones are black and green cumin, both of which are used in Persian cuisine[image: External link].

Today, the plant is mostly grown in Pakistan[image: External link], India[image: External link], Uzbekistan[image: External link], Tajikistan[image: External link], Iran[image: External link], Turkey[image: External link], Morocco[image: External link], Egypt[image: External link], Syria[image: External link], Mexico[image: External link], Chile[image: External link], and China[image: External link]. Since cumin is often used as part of birdseed[image: External link] and exported to many countries, the plant can occur as an introduced species in many territories.[8] Cumin occurs rarely as an introduced species in the British Isles[image: External link], mainly in Southern England[image: External link], but the frequency of its occurrence has declined greatly. According to the Botanical Society of the British Isles' most recent atlas, only one record has been confirmed since 2000.
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 Cultivation and production
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 Cultivation areas




The main producer and consumer of cumin is India. It produces 70% of the world supply and consumes 90% of that (which means that India consumes 63% of the world's cumin). Other producers are Syria (7%), Iran (6%), and Turkey (6%). The remaining 11% comes from other countries. In total, around 300,000 tons of cumin per year are produced worldwide. In 2007, India produced around 175,000 tons of cumin on an area of about 410,000 ha., i.e. the average yield was 0.43 tons per hectare.[6] The Maltese island of Comino[image: External link] is named for the plant that grows wild there.
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 Climatic requirements




Cumin is a drought-tolerant, tropical, or subtropical crop. It has a growth season of 100 – 120 days.[9] The optimum growth temperature ranges are between 25 and 30° C.[6] The Mediterranean climate is most suitable for its growth. Cultivation of cumin requires a long, hot summer of three to four months. At low temperatures, leaf colour changes from green to purple. High temperature might reduce growth period and induce early ripening. In India, cumin is sown from October until the beginning of December, and harvesting starts in February.[6] In Syria and Iran, cumin is sown from mid-November until mid-December (extensions up to mid-January are possible) and harvested in June/July.[6]
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 Grading




See also: Food grading[image: External link]


There are three noteworthy sorts of cumin seed in the market which vary in seed shading, amount of oil and flavor.[10]


	Iranian

	Indian

	Middle Eastern
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 Cultivation parameters




Cumin is grown from seeds. The seeds need 2 to 5 °C (36 to 41 °F) for emergence, an optimum of 20–30 °C (68–86 °F) is suggested. Cumin is vulnerable to frost damage, especially at flowering and early seed formation stages.[6] Methods to reduce frost damage are spraying with sulfuric acid[image: External link] (0.1%), irrigating the crop prior to frost incidence, setting up windbreaks[image: External link], or creating an early morning smoke cover.[6] The seedlings of cumin are rather small and their vigor is low. Soaking the seeds for 8 hours before sowing enhances germination.[6] For an optimal plant population a sowing density of 12–15 kilograms per hectare (11–13 lb/acre) is recommended.[6] Fertile, sandy, loamy soils with good aeration, proper drainage and high oxygen availability are preferred. The pH optimum of the soil ranges from 6.8 to 8.3.[6] Cumin seedlings are sensitive to salinity [9] and emergence from heavy soils is rather difficult. Therefore, a proper seedbed preparation (smooth bed) is crucial for optimal establishment of cumin.

Two sowing methods are used for cumin, broadcasting and line sowing.[6] For broadcast sowing, the field is divided into beds and the seeds are uniformly broadcast in this bed. Afterwards, they are covered with soil using a rake. For line sowing, shallow furrows are prepared with hooks at a distance of 20 to 25 cm (8 to 10 in). The seeds are then placed in these furrows and covered with soil. Line sowing offers advantages for intercultural operations such as weeding, hoeing, or spraying.[6] The recommended sowing depth is 1–2 cm and the recommended sowing density is around 120 plants per square metre. The water requirements of cumin are lower than those of many other species.[6] Despite this, cumin is often irrigated after sowing to be sure that enough moisture is available for seedling development. The amount and frequency of irrigation depends on the climate conditions.[6]
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 Cultivation management




The relative humidity in the center of origin of cumin is rather low. High relative humidity (i.e. wet years) favours fungal diseases. Cumin is especially sensitive to Alternaria[image: External link] blight and Fusarium[image: External link] wilt. Early-sown crops exhibit stronger disease effects than late sown crops. The most important disease is Fusarium wilt, resulting in yield losses up to 80%.[6] Fusarium is seed- or soil-borne and it requires distinct soil temperatures for development of epidemics.[6] Inadequate fertilization might favour Fusarium epidemics.[6] Cumin blight (Alternaria) appears in the form of dark brown spots on leaves and stems.[6] When the weather is cloudy after flowering, the incidence of the disease is increased.[6] Another, but less important, disease is powdery mildew. Incidence of powdery mildew in early development can cause drastic yield losses because no seeds are formed.[6] Later in development, powdery mildew causes discoloured, small seeds.[6]

Pathogens can lead to high reductions in crop yield. Cumin can be attacked by aphids (Myzus persicae[image: External link]) at the flowering stage. They suck the sap of the plant from tender parts and flowers. The plant becomes yellow, the seed formation is reduced (yield reduction), and the quality of the harvested product decreases. Heavily infested plant parts should be removed. Other important pests are the mites (Petrobia latens) which frequently attack the crop. Since the mites mostly feed on young leaves, the infestation is more severe on young inflorescences.

The open canopy of cumin is another problem. Only a low proportion of the incoming light is absorbed. The leaf area index[image: External link] (LAI) of cumin is low (about 1.5). This might be a problem because weeds can compete with cumin for essential resources such as water and light and thereby lower yield. The slow growth and a short stature of cumin favours weed competition additionally.[6] Two hoeing and weeding sessions (30 and 60 days after sowing) are needed for the control of weeds. During the first weeding session (30 days after sowing), thinning should be done, as well, to remove excess plants. The use of preplant or pre-emergence herbicides is very effective in India,[6] but this kind of herbicide application requires soil moisture for a successful weed control.
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 Breeding of cumin




Cumin is a diploid species with 14 chromosomes (i.e. 2n = 14). The chromosomes of the different varieties have morphological similarities with no distinct variation in length and volume. Most of the varieties available today are selections.[6] The variabilities of yield and yield components are high. Varieties are developed by sib mating in enclosed chambers[6] or by biotechnology. Cumin is a cross-pollinator, i.e. the breeds are already hybrids. Therefore, methods used for breeding are in vitro regenerations, DNA technologies, and gene transfers. The in vitro[image: External link] cultivation of cumin allows the production of genetically identical plants. The main sources for the explants used in vitro regenerations are embryos, hypocotyl, shoot internodes, leaves, and cotyledons. One goal of cumin breeding is to improve its resistance to biotic (fungal diseases) and abiotic (cold, drought, salinity) stresses. The potential genetic variability for conventional breeding of cumin is limited and research about cumin genetics is scarce.[11]
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 Uses




Cumin seed is used as a spice for its distinctive flavour and aroma. Cumin can be found in some cheeses, such as Leyden cheese[image: External link], and in some traditional breads from France. Cumin can be an ingredient in chili powder[image: External link] (often Tex-Mex[image: External link] or Mexican-style), and is found in achiote[image: External link] blends, adobos[image: External link], sofrito[image: External link], garam masala[image: External link], curry powder[image: External link], and bahaarat[image: External link]. In South Asian cooking, it is often combined with coriander seeds in a powdered mixture called dhana jeera[image: External link].

Cumin can be used ground or as whole seeds. It helps to add an earthy and warming feeling to food, making it a staple in certain stews and soups, as well as spiced gravies such as curry and chili. It is also used as an ingredient in some pickles and pastries.[12]
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 Traditional uses




In Sanskrit, cumin is known as jiraka “that which helps digestion" and is called zira in Persian[image: External link]/ Urdu[image: External link]. In the Ayurvedic system, dried cumin seeds are believed to have medicinal purposes. These seeds are powdered and used in different forms like kashaya (decoction), arishta (fermented decoction), vati (tablet/pills), and processed with ghee (a semifluid clarified butter). It is used internally and sometimes for external applications also.

In southern Indian states, such as Kerala[image: External link], Andhra Pradesh[image: External link] and Tamil Nadu[image: External link], a popular drink called jira water is made by boiling cumin seeds.[13]
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 Volatiles




Cuminaldehyde[image: External link], cymene[image: External link] and terpenoids[image: External link] are the major volatile components of cumin.[14]
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 Nutritional value




In a 100 gram amount, cumin seeds are nutritionally rich, providing high amounts of the Daily Value[image: External link] for fat (especially monounsaturated fat[image: External link]), protein and dietary fiber[image: External link] (table). Values for B vitamins[image: External link], vitamin E[image: External link], and several dietary minerals[image: External link], especially iron[image: External link], are also considerable when expressed in this 100 gram amount (table).

One tablespoon of ground cumin powder contains negligible food energy and nutrient content.[citation needed[image: External link]]


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Confusion with other spices




Cumin is sometimes confused with caraway[image: External link] (Carum carvi), another umbelliferous[image: External link] spice. Cumin, though, is hotter to the taste, lighter in color, and larger. Many European languages do not distinguish clearly between the two. Many Slavic[image: External link] and Uralic languages[image: External link] refer to cumin as " Roman[image: External link] caraway". Examples include Czech[image: External link]: kmín – caraway, římský kmín -cumin; Polish[image: External link]: kminek – caraway, kmin rzymski – cumin; Slovene[image: External link]: kumina – caraway, kumin – cumin; Hungarian[image: External link]: kömény – caraway, római kömény – cumin. Finnish[image: External link]: kumina – caraway, roomankumina – cumin, although sometimes also called juustokumina, cheese caraway. In Norwegian[image: External link], caraway is called both karve and kummin while cumin is spisskummen, from German Speis(e) meaning "food".[16] Similarly in Swedish[image: External link] and Danish[image: External link], caraway is kummin/kommen, while cumin is spiskummin/spidskommen. In German[image: External link], Kümmel stands for caraway and Kreuzkümmel denotes cumin. In Icelandic[image: External link], caraway is kúmen, while cumin is kúmín. In Romanian[image: External link], chimen, chimion is caraway, while chimion turcesc (Turkish caraway), cumin, camon is cumin.

The distantly related Bunium persicum[image: External link], Bunium bulbocastanum[image: External link] and the unrelated Nigella sativa[image: External link] are both sometimes called black cumin (q.v.).
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 Aroma profile




Cumin's distinctive flavour is strong. It has a warm aroma due to its essential oil[image: External link] content. Its main constituent aroma compounds[image: External link] are cuminaldehyde[image: External link] (a promising agent against alpha-synuclein[image: External link] aggregation) and cuminic alcohol. Other important aroma compounds of toasted cumin are the substituted[image: External link] pyrazines[image: External link], 2-ethoxy-3-isopropylpyrazine, 2-methoxy-3-sec-butylpyrazine, and 2-methoxy-3-methylpyrazine. Other components include γ-terpinene[image: External link], safranal[image: External link], p-cymene[image: External link] and β-pinene[image: External link].[17][18][19]
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Celery






This article is about the vegetable. For the software, see Celery (software)[image: External link].

Celery (Apium graveolens) is a marshland plant in the family Apiaceae[image: External link] that has been cultivated as a vegetable[image: External link] since antiquity. Celery has a long fibrous stalk tapering into leaves. Depending on location and cultivar, either its stalks, leaves, or hypocotyl[image: External link] are eaten and used in cooking.

Celery seed is also used as a spice; its extracts are used in medicines.
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 Description




Celery leaves are pinnate[image: External link] to bipinnate with rhombic leaflets 3–6 cm (1.2–2.4 in) long and 2–4 cm broad. The flowers are creamy-white, 2–3 mm in diameter, and are produced in dense compound umbels[image: External link]. The seeds are broad ovoid to globose, 1.5–2 mm long and wide. Modern cultivars[image: External link] have been selected for solid petioles[image: External link], leaf stalks.[2] A celery stalk readily separates into "strings" which are bundles of angular collenchyma[image: External link] cells exterior to the vascular bundles[image: External link].[3]

Wild celery, Apium graveolens var. graveolens, grows to 1 m (3.3 ft) tall. It occurs around the globe. The first cultivation is thought to have happened in the mediterranean[image: External link] where the natural habitat were salty and wet or marshy[image: External link] soils near the coast and celery grew in agropyro-rumicion-plant communities[image: External link].[4]

North of the alps wild celery is found only in the foothill zone[image: External link] on soils with some salt content. It prefers moist or wet, nutrient rich, muddy soils. It cannot be found in Austria and is increasingly rare in Germany.[5]
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 Etymology




First attested in English in 1664, the word "celery" derives from the French[image: External link] céleri, in turn from Italian[image: External link] seleri, the plural of selero, which comes from Late Latin[image: External link] selinon,[6] the latinisation[image: External link] of the Greek[image: External link] σέλινον (selinon), "celery".[7][8] The earliest attested form of the word is the Mycenaean Greek[image: External link] se-ri-no, written in Linear B[image: External link] syllabic script.[9]
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 Taxonomy




Celery was described by Carl Linnaeus[image: External link] in Volume One of his Species Plantarum[image: External link] in 1753.[10]
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 Cultivation




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 (5.9–7.9 in), 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[image: External link], welcomed to counter the salt-sickness[image: External link] of a winter diet without greens based on salted meats. By the 19th century, the season for celery had been extended, to last from the beginning of September to late in April.[11]
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 North America




In North America, commercial production of celery is dominated by the cultivar called 'Pascal' celery.[2] Gardeners can grow a range of cultivars, many of which differ from the wild species, mainly in having stouter leaf stems. They are ranged under two classes, white and red. 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 stalks are eaten raw, or as an ingredient in salads, or as a flavoring in soups, stews, and pot roasts.
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 Europe




In Europe, another popular variety is celeriac[image: External link] (also known as celery root), Apium graveolens var. rapaceum, grown because its hypocotyl[image: External link] forms a large bulb, white on the inside. The bulb could be kept for months in winter and mostly serves as a main ingredient in soup. It can also be ground up and used in salads. The leaves are used as seasoning; the small, fibrous stalks find only marginal use.[12][13][14]
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 Asia




Leaf celery or Chinese celery[image: External link], Apium graveolens var. secalinum, is a cultivar from East Asia that grows in marshlands.

Leaf celery is most likely the oldest cultivated form of celery. Leaf celery has a characteristically thin skin stalks and a stronger taste and smell compared to other cultivars. It is used as a flavoring in soups and sometimes pickled as a side dish.[15]
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 Wild




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[image: External link]), but the leaves may be used in salads, and its seeds are those sold as a spice.[16] With cultivation and blanching, the stalks lose their acidic qualities and assume the mild, sweetish, aromatic taste particular to celery as a salad plant.

Because wild celery is rarely eaten, yet susceptible to the same diseases as more well-used cultivars, it is often removed from fields to help prevent transmission of viruses like celery mosaic virus[image: External link].[17]
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 Harvesting and storage




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[image: External link] 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[clarification needed[image: External link]] length and absence of disease, cracks, splits, insect damage and rot). During commercial harvesting, celery is packaged into cartons which contain between 36 and 48 stalks and weigh up to 60 pounds.[18] 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 (32 °F). Shelf life can be extended by packaging celery in anti-fogging, micro-perforated shrink wrap.[19] 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.[20]
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 Sulfites




In the past, restaurants used to store celery in a container of water with powdered vegetable preservative, but it was found that the sulfites[image: External link] in the preservative caused allergic reactions in some people.[21] In 1986, the U.S. Food and Drug Administration banned the use of sulfites on fruits and vegetables intended to be eaten raw.[22]
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 Uses




Celery is eaten around the world as a vegetable. In North America the crisp petiole (leaf stalk) is used. In Europe the hypocotyl is used as a root vegetable. The leaves are strongly flavoured and are used less often, either as a flavouring in soups and stews or as a dried herb. Celery, onions, and bell peppers are the "holy trinity"[image: External link] of Louisiana Creole[image: External link] and Cajun cuisine[image: External link]. Celery, onions, and carrots make up the French mirepoix[image: External link], often used as a base for sauces and soups. Celery is a staple in many soups, such as chicken noodle soup.
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 Seeds




In temperate countries, celery is also grown for its seeds. Actually very small fruit, these "seeds" yield a valuable volatile oil[image: External link] used in the perfume and pharmaceutical industries. They contain an organic compound[image: External link] called apiole[image: External link]. Celery seeds can be used as flavouring or spice, either as whole seeds or ground.
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 Celery salt




The seeds can be ground and mixed with salt, to produce celery salt[image: External link]. Celery salt can be made from an extract of the roots or using dried leaves. Celery salt is used as a seasoning, in cocktails (notably to enhance the flavour of Bloody Mary[image: External link] cocktails), on the Chicago-style hot dog[image: External link], and in Old Bay Seasoning[image: External link].
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 Herbalism




The use of celery seed in pills for relieving pain was described by Aulus Cornelius Celsus[image: External link] around AD 30.[23] Celery seeds contain a compound, 3-n -butylphthalide[image: External link], that has been demonstrated to lower blood pressure in rats.[24]

Celery juice significantly reduced hypertension in 87.5% of patients (14 of 16) tested.[25] Another study showed the same effect on hypertension associated with pregnancy.[26]

There is evidence that suggests a link between celery extract and male reproductive health, spermatogenesis, and testicular damage reversal,[27] but this link has yet to be tested on human subjects.

Bergapten[image: External link] in the seeds can increase photosensitivity, so the use of essential oil[image: External link] 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 is used in weight-loss[image: External link] diets, where it provides low-calorie dietary fibre[image: External link] bulk. Celery is often incorrectly thought to be a "negative-calorie food[image: External link]," the digestion of which burns more calories than the body can obtain. In fact, eating celery provides positive net calories, with digestion consuming only a small proportion of the calories taken in.[28]


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Allergies




Celery is among a small group of foods (headed by peanuts[image: External link]) that appear to provoke the most severe allergic reactions; for people with celery allergy, exposure can cause potentially fatal anaphylactic shock[image: External link].[29] The allergen[image: External link] does not appear to be destroyed at cooking temperatures. Celery root—commonly eaten as celeriac[image: External link], or put into drinks—is known to contain more allergen than the stalk. Seeds contain the highest levels of allergen content. Exercise-induced anaphylaxis[image: External link] 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[image: External link].[30] In the European Union[image: External link], foods that contain or may contain celery, even in trace amounts, must be clearly marked as such.[31]


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 Chemistry




Polyynes[image: External link] can be found in Apiaceae[image: External link] vegetables like celery, and their extracts show cytotoxic activities.[32][33] Celery contains phenolic acid, which is an antioxidant[image: External link].[34]

Apiin[image: External link] and apigenin[image: External link] can be extracted from celery and parsley. Lunularin[image: External link] is a dihydrostilbenoid found in common celery.

The main chemicals responsible for the aroma and taste of celery are butylphthalide[image: External link] and sedanolide[image: External link].[citation needed[image: External link]]
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 History




Daniel Zohary and Maria Hopf[35] note that celery leaves and inflorescences[image: External link] were part of the garlands found in the tomb of pharaoh Tutankhamun[image: External link] (died 1323 BC), and celery mericarps[image: External link] dated to the seventh century BC were recovered in the Heraion of Samos[image: External link]. 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[image: External link]; however, the literary evidence for ancient Greece[image: External link] is far more abundant. In Homer[image: External link]'s Iliad[image: External link], the horses of the Myrmidons[image: External link] graze on wild celery that grows in the marshes of Troy[image: External link], and in Odyssey[image: External link], there is mention of the meadows of violet and wild celery surrounding the cave of Calypso[image: External link].[36]

In the Capitulary of Charlemagne, compiled ca. 800, apium[image: External link] appears, as does olisatum, or alexanders[image: External link], among medicinal herbs and vegetables the Frankish emperor desired to see grown.[37] At some later point in medieval Europe celery displaced alexanders.

Celery's 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[image: External link] could recommend it in his Acetaria. A Discourse of Sallets[image: External link]: "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[image: External link] 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".[38]

Celery makes a minor appearance in colonial American gardens; its culinary limitations are reflected in the observation by the author of A Treatise on Gardening, by a Citizen of Virginia that it is "one of the species of parsley[image: External link]."[39] Its first extended treatment in print was in Bernard M'Mahon[image: External link]'s American Gardener's Calendar (1806).[40] After the mid-19th century, continued selections for refined crisp texture and taste brought celery to American tables, where it was served in celery vases to be salted and eaten raw.
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 Cultural depictions




A chthonian[image: External link] symbol among the ancient Greeks, celery was said to have sprouted from the blood of Kadmilos[image: External link], father of the Cabeiri[image: External link], chthonian divinities celebrated in Samothrace[image: External link], Lemnos[image: External link], and Thebes[image: External link]. 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[image: External link] were first made of celery before being replaced by crowns made of pine[image: External link]. According to Pliny the Elder[image: External link][41] in Achaea[image: External link], the garland worn by the winners of the sacred Nemean Games[image: External link] was also made of celery.[36] The Ancient Greek colony of Selinous[image: External link] ( Greek[image: External link]: Σελινοῦς, Selinous), on Sicily[image: External link], was named after wild parsley that grew abundantly there; Selinountian coins depicted a parsley leaf as the symbol of the city.

The perennial BBC television series Doctor Who featured the Fifth Doctor (played by Peter Davison, from 1981–84), who wore a sprig of celery as a corsage.

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[image: External link], seleri, from the Latin selinon, borrowed from Greek.[42]
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 See also






	Apium virus Y[image: External link]

	Celery mosaic virus[image: External link]

	Celery powder[image: External link]

	List of vegetables[image: External link]

	
Vallisneria americana[image: External link]—wild celery
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Cinnamon






For other uses, see Cinnamon (disambiguation)[image: External link].

Cinnamon (/'sInemen /[image: External link] SIN -ə-mən[image: External link]) is a spice obtained from the inner bark of several tree species from the genus Cinnamomum[image: External link]. Cinnamon is used in both sweet and savoury foods. The term "cinnamon" also refers to its mid-brown colour.

Cinnamomum verum[image: External link] is sometimes considered to be "true cinnamon", but most cinnamon in international commerce is derived from related species, also referred to as "cassia".[1][2]

Cinnamon is the name for perhaps a dozen species of trees and the commercial spice products that some of them produce. All are members of the genus Cinnamomum in the family Lauraceae[image: External link].[3] Only a few Cinnamomum species are grown commercially for spice.



TOP
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 Etymology




The English word "cinnamon", attested in English since the 15th century, derives from the Greek[image: External link] κιννάμωμον kinnámōmon (later kínnamon), via Latin[image: External link] and medieval French[image: External link] intermediate forms. The Greek was borrowed from a Phoenician[image: External link] word, which was similar to the related Hebrew[image: External link] qinnamon.[4]

The name "cassia", first recorded in English around AD 1000, was borrowed via Latin and ultimately derives from Hebrew q'tsīʿāh, a form of the verb qātsaʿ, "to strip off bark".[5]

Early Modern English[image: External link] also used the names canel and canella, similar to the current names of cinnamon in several other European languages, which are derived from the Latin word cannella, a diminutive of canna, "tube", from the way the bark curls up as it dries.[6]


[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 History




Cinnamon has been known from remote antiquity. It was imported to Egypt[image: External link] as early as 2000 BCE, but those who report it had come from China confuse it with cassia.[2] Cinnamon 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[image: External link] at Miletus[image: External link].[7] Though its source was kept mysterious in the Mediterranean world for centuries by the middlemen who handled the spice trade[image: External link], to protect their monopoly as suppliers, cinnamon is native to India[image: External link], Sri Lanka[image: External link], Bangladesh[image: External link] , and Myanmar[image: External link].[8]

The first Greek reference to kasia is found in a poem by Sappho[image: External link] in the seventh century BCE. According to Herodotus[image: External link], both cinnamon and cassia grew in Arabia, together with incense, myrrh[image: External link], and labdanum[image: External link], and were guarded by winged serpents[image: External link].[citation needed[image: External link]]

Egyptian recipes for kyphi, an aromatic used for burning, included cinnamon and cassia from Hellenistic times[image: External link] onward. The gifts of Hellenistic rulers to temples sometimes included cassia and cinnamon. In ancient Egypt, cinnamon was used to embalm mummies[image: External link].[9]

Cinnamon was brought around the Arabian peninsula[image: External link] on "rafts without rudders or sails or oars", taking advantage of the winter trade winds[image: External link].[10] Pliny also mentions cassia as a flavouring agent for wine.[11]

According to Pliny, a Roman pound (327 grams (11.5 oz)) of cassia, cinnamon, or serichatum cost up to 300 denarii, the wage of ten months' labour. Diocletian[image: External link]'s Edict on Maximum Prices[image: External link][12] from 301 AD gives a price of 125 denarii for a pound of cassia, while an agricultural labourer earned 25 denarii per day. Cinnamon was too expensive to be commonly used on funeral pyres in Rome, but the Emperor Nero[image: External link] is said to have burned a year's worth of the city's supply at the funeral for his wife Poppaea Sabina[image: External link] in AD[image: External link] 65.[13]

Malabathrum[image: External link] 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[image: External link].[14] Malabathrum is among the spices that, according to Apicius, any good kitchen should contain.

Through the Middle Ages[image: External link], the source of cinnamon was a mystery to the Western world. From reading Latin writers who quoted Herodotus, Europeans had learned that cinnamon came up the Red Sea[image: External link] to the trading ports of Egypt, but where it came from was less than clear. When the Sieur de Joinville[image: External link] accompanied his king to Egypt on crusade[image: External link] in 1248, he reported – and believed – what he had been told: that cinnamon was fished up in nets at the source of the Nile[image: External link] out at the edge of the world (i.e., Ethiopia[image: External link]). Marco Polo[image: External link] avoided precision on the topic.[15] Herodotus and other authors named Arabia as the source of cinnamon: they recounted that giant cinnamon birds[image: External link] collected the cinnamon sticks from an unknown land where the cinnamon trees grew and used them to construct their nests, and that the Arabs employed a trick to obtain the sticks. Pliny the Elder wrote in the first century that traders had made this up to charge more, but the story remained current in Byzantium[image: External link] as late as 1310.

The first mention that the spice grew 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") about 1270.[16] This was followed shortly thereafter by John of Montecorvino[image: External link] in a letter of about 1292.[17]

Indonesian rafts transported cinnamon directly from the Moluccas to East Africa (see also Rhapta[image: External link]), where local traders then carried it north[18][19][20] to Alexandria in Egypt. Venetian[image: External link] traders from Italy held a monopoly[image: External link] on the spice trade in Europe, distributing cinnamon from Alexandria. The disruption of this trade by the rise of other Mediterranean powers, such as the Mamluk sultans[image: External link] and the Ottoman Empire[image: External link], was one of many factors that led Europeans to search more widely for other routes to Asia.

Dutch traders established a trading post in 1638, took control of the manufactories by 1640, and expelled the 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[image: External link] out to sea." [21]:15 The Dutch East India Company[image: External link] continued to overhaul the methods of harvesting in the wild and eventually began to cultivate its own trees.

During the 1500s, Ferdinand Magellan[image: External link] was searching for spices on behalf of Spain, and in the Philippines[image: External link] found Cinnamomum mindanaense which was closely related to C. zeylanicum, the cinnamon found in Sri Lanka. This cinnamon eventually competed with Sri Lankan cinnamon, which was controlled by the Portuguese.[22]

In 1767, Lord Brown of the British East India Company[image: External link] established Anjarakkandy Cinnamon Estate near Anjarakkandy[image: External link] in the Cannanore[image: External link] district of Kerala[image: External link]; it became Asia's largest cinnamon estate. The British took control of Ceylon from the Dutch in 1796.
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 Cultivation




Cinnamon is an evergreen tree characterized by oval-shaped leaves, thick bark, and a berry fruit. When harvesting the spice, the bark and leaves are the primary parts of the plant used. [9] Cinnamon is cultivated by growing the tree for two years, then coppicing[image: External link] it, i.e., cutting the stems at ground level. The following year, about a dozen new shoots form from the roots, replacing those that were cut. A number of pests such as Colletotrichum gloeosporioides, Diplodia spp., and Phytophthora cinnamomi[image: External link] (stripe canker) can affect the growing plants.[23]

The stems must be processed immediately after harvesting while the inner bark is still wet. The cut stems are processed by scraping off the outer bark, then beating the branch evenly with a hammer to loosen the inner bark, which is then pried off in long rolls. Only 0.5 mm (0.02 in) of the inner bark is used;[citation needed[image: External link]] the outer, woody portion is discarded, leaving metre-long cinnamon strips that curl into rolls ("quills") on drying. The processed bark dries completely in four to six hours, provided it is in a well-ventilated and relatively warm environment. Once dry, the bark is cut into 5- to 10-cm (2- to 4-in) lengths for sale. A less than ideal drying environment encourages the proliferation of pests in the bark, which may then require treatment by fumigation. Fumigated bark is not considered to be of the same premium quality as untreated bark.
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 Grading




See also: Food grading[image: External link]


The Sri Lankan grading system divides the cinnamon quills into four groups:


	Alba, less than 6 mm (0.24 in) in diameter

	Continental, less than 16 mm (0.63 in) in diameter

	Mexican, less than 19 mm (0.75 in) in diameter

	Hamburg, less than 32 mm (1.3 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 kilogram.

Any pieces of bark less than 106 mm (4.2 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.
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 Production




In 2014, global production of cinnamon was 213,678 tonnes[image: External link], led by Indonesia[image: External link] with 91,400 tonnes.[24] China, Vietnam[image: External link] and Sri Lanka[image: External link] in order were the next major producers.[24]
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 Species




A number of species are often sold as cinnamon:[25]


	
Cinnamomum cassia[image: External link] (cassia or Chinese cinnamon, the most common commercial type)

	
C. burmannii[image: External link] (Korintje, Padang cassia, or Indonesian cinnamon)

	
C. loureiroi[image: External link] (Saigon cinnamon, Vietnamese cassia, or Vietnamese cinnamon)

	
C. verum[image: External link] (Sri Lanka cinnamon or Ceylon cinnamon)

	
C. citriodorum[image: External link] (Malabar cinnamon)

	
C. tamale[image: External link] (Indian cinnamon)



Cassia is the strong, spicy flavour associated with cinnamon rolls and other such baked goods, as it handles baking conditions well. Chinese cinnamon is generally a medium to light reddish brown, hard and woody in texture, and thicker (2–3 mm (0.079–0.118 in) thick), as all of the layers of bark are used. Ceylon cinnamon, using only the thin inner bark, has a lighter brown colour, a finer, less dense and more crumbly texture, and is considered to be subtler and more aromatic in flavour than cassia, losing much of its flavour during cooking.

Levels of the blood-thinning agent coumarin[image: External link] in Ceylon cinnamon are much lower than those in cassia.[26][27]

The barks of the species are easily distinguished when whole, both in macroscopic and microscopic characteristics. Ceylon cinnamon sticks (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 (C. loureiroi) and Chinese cinnamon (C. cassia) 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[image: External link] (a test for starch[image: External link]), little effect is visible with pure Ceylon cinnamon, but when Chinese cinnamon is present, a deep-blue tint is produced.[28][29]
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 Flavour, aroma, and taste




The flavour of cinnamon is due to an aromatic essential oil[image: External link] that makes up 0.5 to 1% of its composition. This essential oil is prepared by roughly pounding the bark, macerating[image: External link] it in sea water, and then quickly distilling[image: External link] the whole. It is of a golden-yellow colour, with the characteristic odour of cinnamon and a very hot aromatic taste. The pungent taste and scent[image: External link] come from cinnamaldehyde[image: External link] (about 90% of the essential oil from the bark) and, by reaction with oxygen[image: External link] as it ages, it darkens in colour and forms resinous compounds.[30]

Cinnamon constituents include some 80 compounds,[31] including eugenol[image: External link] found in the oil from leaves or bark of cinnamon trees.[32]
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 Alcohol flavourant




Cinnamon is a popular flavouring in numerous alcoholic beverages[image: External link],[33][34] such as Fireball Cinnamon Whisky[image: External link].

Cinnamon brandy[image: External link] concoctions, called "cinnamon liqueur" and made with distilled alcohol[image: External link], are popular in parts of Greece. In Europe, popular examples of such beverages are Maiwein[image: External link] (white wine with woodruff) and Żubrówka[image: External link] (vodka flavoured with bison grass[image: External link]).
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 Food uses




Cinnamon bark is used as a spice. It is principally employed in cookery as a condiment and flavouring material. It is used in the preparation of chocolate[image: External link], especially in Mexico[image: External link], which is the main importer of cinnamon.[35] It is also used in many dessert[image: External link] recipes, such as apple pie[image: External link], doughnuts[image: External link], and cinnamon buns[image: External link], as well as spicy candies[image: External link], coffee[image: External link], tea[image: External link], hot cocoa[image: External link], and liqueurs[image: External link]. In the Middle East[image: External link], cinnamon is often used in savoury dishes of chicken and lamb. In the United States, cinnamon and sugar are often used to flavour cereals[image: External link], bread-based dishes, such as toast[image: External link], and fruits[image: External link], especially apples[image: External link]; a cinnamon-sugar[image: External link] mixture is even sold separately for such purposes. It is also used in Turkish cuisine[image: External link] for both sweet and savoury dishes. Cinnamon can also be used in pickling and Christmas drinks such as eggnog. Cinnamon powder has long been an important spice in enhancing the flavour of Persian cuisine[image: External link], used in a variety of thick soups, drinks, and sweets.[36]:10–12
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 Nutritional information




Ten grams (about 2 teaspoons) of ground cinnamon contain:[37]


	Energy: 103.4 kJ (24.7 kcal)

	Fat: 0.12 g

	Carbohydrates: 8.06 g (of which - fibres: 5.31 g, sugars: 0.2 g)

	Protein: 0.4 g
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 Traditional medicine




Cinnamon has a long history of use in traditional medicine[image: External link].[38] It has been tested in a variety of clinical conditions, such as bronchitis[image: External link] or diabetes[image: External link], but there is no scientific evidence that consuming cinnamon has any health benefits.[39]
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 Toxicity




Further information: Coumarin[image: External link]


The European Food Safety Authority[image: External link] in 2008 considered toxicity of coumarin, known to cause liver and kidney damage in high concentrations and a significant component of cinnamon, and metabolic effect on humans with CYP2A6[image: External link] polymorphism[image: External link], and confirmed a maximum recommended tolerable daily intake[image: External link] (TDI) of 0.1 mg of coumarin per kg of body weight.[40][41] The European Union[image: External link] set a guideline for maximum coumarin content in foodstuffs of 50 mg per kg of dough in seasonal foods, and 15 mg per kg in everyday baked foods.[42]

According to the maximum recommended TDI of 0.1 mg of coumarin per kg of body weight, which is 5 mg of coumarin for a body weight of 50 kg:



	
	Cinnamomum cassia[image: External link]
	Cinnamomum verum[image: External link]



	milligrams of coumarin/kilograms of cinnamon
	100 mg – 12,180 mg/kg
	less than 100 mg/kg



	milligrams of coumarin/grams of cinnamon
	0.10 mg – 12.18 mg/g
	less than 0.10 mg/g



	TDI cinnamon at 50 kg body weight
	0.4 g – 50 g
	more than 50 g




Note: Due to the unpredictable amount of coumarin in C. cassia, usually well over 1,000 mg of coumarin per kg of cinnamon and sometimes up to 12 times that, C. cassia has a very low safe intake level to adhere to the above TDI.[43]
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 See also





	
Canella[image: External link], a plant known as "wild cinnamon" or "white cinnamon"

	
Cinnamomea[image: External link], a New Latin adjective meaning "cinnamon-coloured"

	Cinnamon challenge[image: External link]
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United States






"United States of America", "America", "US", "U.S.", "USA", and "U.S.A." redirect here. For the landmass encompassing North[image: External link] and South[image: External link] America, see Americas[image: External link]. For other uses, see America (disambiguation)[image: External link], US (disambiguation)[image: External link], USA (disambiguation)[image: External link], and United States (disambiguation)[image: External link].

Coordinates[image: External link]: 40°N 100°W[image: External link]

The United States of America /e'merIke /[image: External link], commonly known as the United States (U.S.) or America, is a constitutional[image: External link] federal republic[image: External link] composed of 50 states[image: External link], a federal district[image: External link], five major self-governing territories[image: External link], and various possessions[image: External link].[fn 6] Forty-eight of the fifty states and the federal district[image: External link] are contiguous and located in North America[image: External link] between Canada[image: External link] and Mexico[image: External link]. The state of Alaska[image: External link] is in the northwest corner of North America, bordered by Canada to the east and across the Bering Strait[image: External link] from Russia[image: External link] to the west. The state of Hawaii[image: External link] is an archipelago[image: External link] in the mid-Pacific Ocean[image: External link]. The U.S. territories[image: External link] are scattered about the Pacific Ocean and the Caribbean Sea[image: External link]. Nine time zones[image: External link] are covered. The geography[image: External link], climate[image: External link] and wildlife[image: External link] of the country are extremely diverse.[20]

At 3.8 million square miles (9.8 million km2)[11] and with over 324 million people, the United States is the world's third- or fourth-largest country by total area[image: External link],[fn 7] third-largest by land area, and the third-most populous[image: External link]. It is one of the world's most ethnically diverse[image: External link] and multicultural[image: External link] nations, and is home to the world's largest immigrant population[image: External link].[25] The capital is Washington, D.C.[image: External link], and the largest city is New York City[image: External link]; nine other major metropolitan areas[image: External link]—each with at least 4.5 million inhabitants and the largest having more than 13 million people—are Los Angeles[image: External link], Chicago[image: External link], Dallas[image: External link], Houston[image: External link], Philadelphia[image: External link], Miami[image: External link], Atlanta[image: External link], Boston[image: External link], and San Francisco[image: External link].

Paleo-Indians migrated from Asia[image: External link] to the North American mainland at least 15,000 years ago.[26] European colonization[image: External link] began in the 16th century. The United States emerged from 13 British colonies[image: External link] along the East Coast[image: External link]. Numerous disputes between Great Britain[image: External link] and the colonies following the Seven Years' War[image: External link] led to the American Revolution[image: External link], which began in 1775. On July 4, 1776, during the course of the American Revolutionary War[image: External link], the colonies[image: External link] unanimously adopted the Declaration of Independence[image: External link]. The war ended in 1783 with recognition of the independence of the United States[image: External link] by Great Britain[image: External link], representing the first successful war of independence against a European power[image: External link].[27] The current constitution[image: External link] was adopted in 1788, after the Articles of Confederation[image: External link], adopted in 1781, were felt to have provided inadequate federal powers. The first ten amendments, collectively named the Bill of Rights[image: External link], were ratified in 1791 and designed to guarantee many fundamental civil liberties[image: External link].

The United States embarked on a vigorous expansion across North America throughout the 19th century,[28] displacing Native American tribes[image: External link], acquiring new territories[image: External link], and gradually admitting new states[image: External link] until it spanned the continent by 1848.[28] During the second half of the 19th century, the American Civil War[image: External link] led to the end of legal slavery in the country[image: External link].[29][30] By the end of that century, the United States extended into the Pacific Ocean,[31] and its economy, driven in large part by the Industrial Revolution[image: External link], began to soar.[32] The Spanish–American War[image: External link] and World War I[image: External link] confirmed the country's status as a global military power. The United States emerged from World War II[image: External link] as a global superpower[image: External link], the first country to develop nuclear weapons[image: External link], the only country to use them[image: External link] in warfare, and a permanent member[image: External link] of the United Nations Security Council[image: External link]. The end of the Cold War[image: External link] and the dissolution of the Soviet Union[image: External link] in 1991 left the United States as the world's sole superpower[image: External link].[33] The U.S. is a founding member of the United Nations[image: External link], World Bank[image: External link], International Monetary Fund[image: External link], Organization of American States[image: External link] (OAS), and other international organizations.

The United States is a highly developed country[image: External link], with the world's largest economy by nominal GDP[image: External link] and second-largest economy by PPP[image: External link]. Though its population is only 4.3% of the world total,[34] Americans hold nearly 40% of the total wealth in the world.[35] The United States ranks among the highest[image: External link] in several measures of socioeconomic performance, including average wage[image: External link],[36] human development[image: External link], per capita GDP[image: External link], and productivity per person.[37] While the U.S. economy[image: External link] is considered post-industrial[image: External link], characterized by the dominance of services[image: External link] and knowledge economy[image: External link], the manufacturing sector remains the second-largest in the world.[38] Accounting for approximately a quarter of global GDP[39] and a third of global military spending[image: External link],[40] the United States is the world's foremost economic and military[image: External link] power. The United States is a prominent political and cultural[image: External link] force internationally, and a leader in scientific research and technological[image: External link] innovations[image: External link].[41]
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 Etymology




See also: Naming of America[image: External link], Names for United States citizens[image: External link], and American (word)[image: External link]


In 1507, the German cartographer Martin Waldseemüller[image: External link] produced a world map on which he named the lands of the Western Hemisphere "America"[image: External link] in honor of the Italian explorer and cartographer Amerigo Vespucci[image: External link] ( Latin[image: External link]: Americus Vespucius).[42] The first documentary evidence of the phrase "United States of America" is from a letter dated January 2, 1776, written by Stephen Moylan[image: External link], Esq., George Washington[image: External link]'s aide-de-camp[image: External link] and Muster-Master General of the Continental Army[image: External link]. Addressed to Lt. Col. Joseph Reed[image: External link], Moylan expressed his wish to carry the "full and ample powers of the United States of America" to Spain to assist in the revolutionary war effort.[44][45][46]

The first known publication of the phrase "United States of America" was in an anonymous essay in The Virginia Gazette[image: External link] newspaper in Williamsburg, Virginia, on April 6, 1776.[47][48] The second draft of the Articles of Confederation[image: External link], prepared by John Dickinson[image: External link] and completed by June 17, 1776, at the latest, declared "The name of this Confederation shall be the 'United States of America.'"[49] The final version of the Articles sent to the states for ratification in late 1777 contains the sentence "The Stile of this Confederacy shall be 'The United States of America'".[50] In June 1776, Thomas Jefferson wrote the phrase "UNITED STATES OF AMERICA" in all capitalized letters in the headline of his "original Rough draught" of the Declaration of Independence[image: External link].[51][52] This draft of the document did not surface until June 21, 1776, and it is unclear whether it was written before or after Dickinson used the term in his June 17 draft of the Articles of Confederation.[49] In the final Fourth of July[image: External link] version of the Declaration, the title was changed to read, "The unanimous Declaration of the thirteen united States of America".[53] The preamble[image: External link] of the Constitution[image: External link] states "...establish this Constitution for the United States of America."

The short form "United States" is also standard. Other common forms are the "U.S.", the "USA", and "America". Colloquial names are the "U.S. of A." and, internationally, the "States". " Columbia[image: External link]", a name popular in poetry and songs of the late 18th century, derives its origin from Christopher Columbus[image: External link]; it appears in the name "District of Columbia[image: External link]".[54] In non-English languages, the name is frequently the translation of either the "United States" or "United States of America", and colloquially as "America". In addition, an abbreviation (e.g. USA) is sometimes used.[55]

The phrase "United States" was originally plural, a description of a collection of independent states—e.g., "the United States are"—including in the Thirteenth Amendment to the United States Constitution[image: External link], ratified in 1865. The singular form—e.g., "the United States is"—became popular after the end of the American Civil War. The singular form is now standard; the plural form is retained in the idiom "these United States".[56] The difference is more significant than usage; it is a difference between a collection of states and a unit.[57]

A citizen of the United States is an " American[image: External link]". "United States", "American" and "U.S." refer to the country adjectivally ("American values", "U.S. forces"). In English, the word " American[image: External link]" rarely refers to topics or subjects not connected with the United States.[58]
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 History




Main articles: History of the United States[image: External link], Timeline of United States history[image: External link], American business history[image: External link], Economic history of the United States[image: External link], and Labor history of the United States[image: External link]
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 Indigenous and European contact




Further information: Pre-Columbian era[image: External link] and Colonial history of the United States[image: External link]


The first inhabitants of North America[image: External link] migrated from Siberia[image: External link] by way of the Bering land bridge[image: External link] and arrived at least 15,000 years ago, though increasing evidence suggests an even earlier arrival.[26] Some, such as the pre-Columbian[image: External link] Mississippian culture[image: External link], developed advanced agriculture, grand architecture, and state-level societies.[59] The first Europeans to arrive in territory of the modern United States were Spanish conquistadors[image: External link] such as Juan Ponce de León[image: External link], and made their first contacts in Florida[image: External link] in 1513. The native population declined[image: External link] for various reasons, primarily from diseases such as smallpox[image: External link] and measles[image: External link]. Violence was not a significant factor in the overall decline among Native Americans[image: External link], though conflict among themselves and with Europeans affected specific tribes and various colonial settlements.[60][61][62][63][64][65] In the Hawaiian Islands[image: External link], the earliest indigenous inhabitants arrived around 1 AD from Polynesia[image: External link]. Europeans under the British explorer Captain James Cook[image: External link] arrived in the Hawaiian Islands in 1778.

In the early days of colonization, many European settlers were subject to food shortages, disease, and attacks from Native Americans. Native Americans were also often at war with neighboring tribes and allied with Europeans in their colonial wars. At the same time, however, many natives and settlers came to depend on each other. Settlers traded for food and animal pelts, natives for guns, ammunition and other European wares.[66] Natives taught many settlers where, when and how to cultivate corn, beans and squash. European missionaries and others felt it was important to "civilize" the Native Americans and urged them to adopt European agricultural techniques and lifestyles.[67][68]
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 Settlements




Further information: European colonization of the Americas[image: External link] and Thirteen Colonies[image: External link]


After Spain sent Columbus[image: External link] on his first voyage[image: External link] to the New World[image: External link] in 1492, other explorers followed. The Spanish set up small settlements in New Mexico and Florida. France had several small settlements along the Mississippi River[image: External link]. Successful English settlement[image: External link] on the eastern coast of North America began with the Virginia Colony in 1607 at Jamestown[image: External link] and the Pilgrims'[image: External link] Plymouth Colony[image: External link] in 1620. Early experiments in communal living failed until the introduction of private farm holdings.[69] Many settlers were dissenting Christian groups[image: External link] who came seeking religious freedom[image: External link]. The continent's first elected legislative assembly, Virginia's House of Burgesses[image: External link] created in 1619, the Mayflower Compact[image: External link], signed by the Pilgrims before disembarking, and the Fundamental Orders of Connecticut[image: External link], established precedents for the pattern of representative self-government and constitutionalism that would develop throughout the American colonies.[70][71]

Most settlers in every colony were small farmers, but other industries developed within a few decades as varied as the settlements. Cash crops[image: External link] included tobacco, rice and wheat. Extraction industries grew up in furs, fishing and lumber. Manufacturers produced rum and ships, and by the late colonial period Americans were producing one-seventh of the world's iron supply.[72] Cities eventually dotted the coast to support local economies and serve as trade hubs. English colonists were supplemented by waves of Scotch-Irish[image: External link] and other groups. As coastal land grew more expensive freed indentured servants[image: External link] pushed further west.[73]

Slave cultivation of cash crops began with the Spanish in the 1500s, and was adopted by the English, but life expectancy was much higher in North America because of less disease and better food and treatment, leading to a rapid increase in the numbers of slaves.[74][75][76] Colonial society was largely divided over the religious and moral implications of slavery and colonies passed acts for and against the practice.[77][78] But by the turn of the 18th century, African slaves were replacing indentured servants for cash crop labor, especially in southern regions.[79]

With the British colonization of Georgia[image: External link] in 1732, the 13 colonies[image: External link] that would become the United States of America were established.[80] All had local governments with elections open to most free men, with a growing devotion to the ancient rights of Englishmen[image: External link] and a sense of self-government stimulating support for republicanism.[81] With extremely high birth rates, low death rates, and steady settlement, the colonial population grew rapidly. Relatively small Native American populations were eclipsed.[82] The Christian revivalist[image: External link] movement of the 1730s and 1740s known as the Great Awakening[image: External link] fueled interest in both religion and religious liberty.[83]

During the Seven Years' War[image: External link] (in America, known as the French and Indian War[image: External link]), British forces seized Canada from the French, but the francophone[image: External link] population remained politically isolated from the southern colonies. Excluding the Native Americans[image: External link], who were being conquered and displaced, the 13 British colonies had a population of over 2.1 million in 1770, about one-third that of Britain. Despite continuing new arrivals, the rate of natural increase was such that by the 1770s only a small minority of Americans had been born overseas.[84] The colonies' distance from Britain had allowed the development of self-government, but their success motivated monarchs to periodically seek to reassert royal authority.[85]
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 Independence and expansion (1776–1865)




Further information: American Revolutionary War[image: External link], United States Declaration of Independence[image: External link], American Revolution[image: External link], and Territorial evolution of the United States[image: External link]


The American Revolutionary War was the first successful colonial war of independence against a European power. Americans had developed an ideology of " republicanism[image: External link]" asserting that government rested on the will of the people as expressed in their local legislatures. They demanded their rights as Englishmen[image: External link] and "no taxation without representation". The British insisted on administering the empire through Parliament, and the conflict[image: External link] escalated into war.[86]

Following the passage of the Lee Resolution[image: External link], on July 2, 1776, which was the actual vote for independence, the Second Continental Congress[image: External link] adopted the Declaration of Independence[image: External link] on July 4, which proclaimed, in a long preamble, that humanity is created equal in their unalienable rights and that those rights were not being protected by Great Britain, and declared, in the words of the resolution, that the Thirteen Colonies[image: External link] were independent states and had no allegiance to the British crown in the United States. The fourth day of July is celebrated annually as Independence Day[image: External link]. In 1777, the Articles of Confederation[image: External link] established a weak government that operated until 1789.[87]

Britain recognized the independence of the United States following their defeat at Yorktown[image: External link] in 1781.[88] In the peace treaty of 1783[image: External link], American sovereignty was recognized from the Atlantic coast west to the Mississippi River. Nationalists led the Philadelphia Convention[image: External link] of 1787 in writing the United States Constitution[image: External link], ratified[image: External link] in state conventions in 1788. The federal government was reorganized into three branches, on the principle of creating salutary checks and balances, in 1789. George Washington, who had led the revolutionary army to victory, was the first president[image: External link] elected under the new constitution. The Bill of Rights[image: External link], forbidding federal restriction of personal freedoms[image: External link] and guaranteeing a range of legal protections, was adopted in 1791.[89]

Although the federal government criminalized the international slave trade in 1808, after 1820, cultivation of the highly profitable cotton crop exploded in the Deep South[image: External link], and along with it, the slave population.[90][91][92] The Second Great Awakening[image: External link], especially 1800–1840, converted millions to evangelical[image: External link] Protestantism. In the North, it energized multiple social reform movements, including abolitionism[image: External link];[93] in the South, Methodists and Baptists proselytized among slave populations.[94]

Americans' eagerness to expand westward[image: External link] prompted a long series of American Indian Wars[image: External link].[95] The Louisiana Purchase[image: External link] of French-claimed territory in 1803 almost doubled the nation's area.[96] The War of 1812[image: External link], declared against Britain over various grievances and fought to a draw, strengthened U.S. nationalism.[97] A series of military incursions into Florida led Spain to cede[image: External link] it and other Gulf Coast territory in 1819.[98] Expansion was aided by steam power[image: External link], when steamboats[image: External link] began traveling along America's large water systems, which were connected by new canals[image: External link], such as the Erie[image: External link] and the I&M[image: External link]; then, even faster railroads began their stretch across the nation's land.[99]

From 1820 to 1850, Jacksonian democracy[image: External link] began a set of reforms which included wider white male suffrage; it led to the rise of the Second Party System[image: External link] of Democrats and Whigs as the dominant parties from 1828 to 1854. The Trail of Tears[image: External link] in the 1830s exemplified the Indian removal policy[image: External link] that resettled Indians into the west on Indian reservations[image: External link]. The U.S. annexed the Republic of Texas[image: External link] in 1845 during a period of expansionist Manifest destiny[image: External link].[100] The 1846 Oregon Treaty[image: External link] with Britain led to U.S. control of the present-day American Northwest[image: External link].[101] Victory in the Mexican–American War[image: External link] resulted in the 1848 Mexican Cession[image: External link] of California and much of the present-day American Southwest.[102]

The California Gold Rush[image: External link] of 1848–49 spurred western migration and the creation of additional western states.[103] After the American Civil War[image: External link], new transcontinental railways[image: External link] made relocation easier for settlers, expanded internal trade and increased conflicts with Native Americans.[104] Over a half-century, the loss of the American bison[image: External link] (sometimes called "buffalo") was an existential blow to many Plains Indians[image: External link] cultures.[105] In 1869, a new Peace Policy[image: External link] sought to protect Native-Americans from abuses, avoid further war, and secure their eventual U.S. citizenship, although conflicts, including several of the largest Indian Wars, continued throughout the West into the 1900s.[106]
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 Civil War and Reconstruction Era




Further information: American Civil War[image: External link] and Reconstruction Era[image: External link]


Differences of opinion and social order[image: External link] between northern and southern states in early United States society, particularly regarding Black slavery[image: External link], ultimately led to the American Civil War.[107] Initially, states entering the Union alternated between slave and free states[image: External link], keeping a sectional balance in the Senate, while free states outstripped slave states in population and in the House of Representatives. But with additional western territory and more free-soil states, tensions between slave and free states mounted with arguments over federalism and disposition of the territories, whether and how to expand or restrict slavery.[108]

With the 1860 election of Abraham Lincoln[image: External link], the first president from the largely anti-slavery Republican Party[image: External link], conventions in thirteen slave states ultimately declared secession and formed the Confederate States of America[image: External link], while the federal government maintained that secession was illegal.[108] The ensuing war was at first for Union, then after 1863 as casualties mounted and Lincoln delivered his Emancipation Proclamation[image: External link], a second war aim became abolition of slavery. The war remains the deadliest military conflict in American history, resulting in the deaths of approximately 618,000 soldiers as well as many civilians.[109]

Following the Union[image: External link] victory in 1865, three amendments[image: External link] were added to the U.S. Constitution: the Thirteenth Amendment[image: External link] prohibited slavery, the Fourteenth Amendment[image: External link] provided citizenship to the nearly four million African Americans[image: External link] who had been slaves,[110] and the Fifteenth Amendment[image: External link] ensured that they had the right to vote. The war and its resolution led to a substantial increase in federal power[image: External link][111] aimed at reintegrating and rebuilding the Southern states while ensuring the rights of the newly freed slaves.

Southern white conservatives, calling themselves "Redeemers" took control after the end of Reconstruction. By the 1890–1910 period Jim Crow laws[image: External link] disenfranchised[image: External link] most blacks and some poor whites. Blacks faced racial segregation[image: External link], especially in the South.[112] Racial minorities occasionally experienced vigilante violence[image: External link].[113]
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Main articles: Economic history of the United States[image: External link] and Technological and industrial history of the United States[image: External link]


In the North, urbanization and an unprecedented influx of immigrants[image: External link] from Southern and Eastern Europe supplied a surplus of labor for the country's industrialization and transformed its culture.[114] National infrastructure including telegraph[image: External link] and transcontinental railroads[image: External link] spurred economic growth and greater settlement and development of the American Old West[image: External link]. The later invention of electric light[image: External link] and the telephone[image: External link] would also affect communication and urban life.[115]

The end of the Indian Wars[image: External link] further expanded acreage under mechanical cultivation, increasing surpluses for international markets.[116] Mainland expansion was completed by the purchase of Alaska[image: External link] from Russia[image: External link] in 1867.[117] In 1893, pro-American elements in Hawaii overthrew[image: External link] the monarchy[image: External link] and formed the Republic of Hawaii[image: External link], which the U.S. annexed[image: External link] in 1898. Puerto Rico[image: External link], Guam[image: External link], and the Philippines[image: External link] were ceded by Spain in the same year, following the Spanish–American War[image: External link].[118]

Rapid economic development[image: External link] during the late 19th and early 20th centuries fostered the rise of many prominent industrialists. Tycoons[image: External link] like Cornelius Vanderbilt[image: External link], John D. Rockefeller[image: External link], and Andrew Carnegie[image: External link] led the nation's progress in railroad[image: External link], petroleum[image: External link], and steel[image: External link] industries. Banking became a major part of the economy, with J. P. Morgan[image: External link] playing a notable role. Edison[image: External link] and Tesla[image: External link] undertook the widespread distribution of electricity to industry, homes, and for street lighting. Henry Ford[image: External link] revolutionized the automotive industry[image: External link]. The American economy boomed, becoming the world's largest, and the United States achieved great power[image: External link] status.[119] These dramatic changes were accompanied by social unrest and the rise of populist[image: External link], socialist[image: External link], and anarchist[image: External link] movements.[120] This period eventually ended with the advent of the Progressive Era[image: External link], which saw significant reforms in many societal areas, including women's suffrage[image: External link], alcohol prohibition[image: External link], regulation of consumer goods, greater antitrust measures[image: External link] to ensure competition and attention to worker conditions.[121][122][123][124]
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 World War I, Great Depression, and World War II




Further information: World War I[image: External link], Great Depression[image: External link], and World War II[image: External link]


The United States remained neutral from the outbreak of World War I[image: External link], in 1914, until 1917 when it joined the war as an "associated power", alongside the formal Allies of World War I[image: External link], helping to turn the tide against the Central Powers[image: External link]. In 1919, President Woodrow Wilson[image: External link] took a leading diplomatic role at the Paris Peace Conference[image: External link] and advocated strongly for the U.S. to join the League of Nations[image: External link]. However, the Senate refused to approve this, and did not ratify the Treaty of Versailles[image: External link] that established the League of Nations.[125]

In 1920, the women's rights movement won passage of a constitutional amendment[image: External link] granting women's suffrage[image: External link].[126] The 1920s and 1930s saw the rise of radio[image: External link] for mass communication[image: External link] and the invention of early television[image: External link].[127] The prosperity of the Roaring Twenties[image: External link] ended with the Wall Street Crash of 1929[image: External link] and the onset of the Great Depression[image: External link]. After his election as president in 1932, Franklin D. Roosevelt[image: External link] responded with the New Deal[image: External link], which included the establishment of the Social Security[image: External link] system.[128] The Great Migration[image: External link] of millions of African Americans out of the American South began before World War I and extended through the 1960s;[129] whereas the Dust Bowl[image: External link] of the mid-1930s impoverished many farming communities and spurred a new wave of western migration.[130]

At first effectively neutral during World War II[image: External link] while Germany conquered much of continental Europe, the United States began supplying material to the Allies[image: External link] in March 1941 through the Lend-Lease[image: External link] program. On December 7, 1941, the Empire of Japan[image: External link] launched a surprise attack on Pearl Harbor[image: External link], prompting the United States to join the Allies against the Axis powers[image: External link].[131] During the war, the United States was referred as one of the "Four Policemen[image: External link]"[132] of Allies power who met to plan the postwar world, along with Britain, the Soviet Union and China.[133][134] Though the nation lost more than 400,000 soldiers,[135] it emerged relatively undamaged[image: External link] from the war with even greater economic and military influence.[136]

The United States played a leading role in the Bretton Woods[image: External link] and Yalta[image: External link] conferences with the United Kingdom, the Soviet Union and other Allies, which signed agreements on new international financial institutions and Europe's postwar reorganization. As an Allied victory was won in Europe[image: External link], a 1945 international conference[image: External link] held in San Francisco[image: External link] produced the United Nations Charter[image: External link], which became active after the war.[137] The United States developed the first nuclear weapons[image: External link] and used them on Japan in the cities of Hiroshima and Nagasaki[image: External link]; causing the Japanese to surrender[image: External link] on September 2, ending World War II.[138][139] Parades and celebrations followed in what is known as Victory Day[image: External link], or V-J Day.[140]
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Main articles: History of the United States (1945–64)[image: External link], History of the United States (1964–80)[image: External link], and History of the United States (1980–91)[image: External link]


Further information: Cold War[image: External link], Civil Rights Movement[image: External link], War on Poverty[image: External link], Space Race[image: External link], and Reaganomics[image: External link]


After World War II the United States and the Soviet Union[image: External link] jockeyed for power during what became known as the Cold War[image: External link], driven by an ideological divide between capitalism[image: External link] and communism[image: External link][141] and, according to the school of geopolitics[image: External link], a divide between the maritime Atlantic and the continental Eurasian camps. They dominated the military affairs of Europe[image: External link], with the U.S. and its NATO[image: External link] allies on one side and the USSR and its Warsaw Pact[image: External link] allies on the other. The U.S. developed a policy of containment[image: External link] towards the expansion of communist influence. While the U.S. and Soviet Union engaged in proxy wars[image: External link] and developed powerful nuclear arsenals, the two countries avoided direct military conflict.

The United States often opposed Third World[image: External link] movements that it viewed as Soviet-sponsored. American troops fought communist Chinese[image: External link] and North Korean[image: External link] forces in the Korean War[image: External link] of 1950–53.[142] The Soviet Union's 1957 launch of the first artificial satellite[image: External link] and its 1961 launch of the first manned spaceflight[image: External link] initiated a "Space Race[image: External link]" in which the United States became the first nation to land a man on the moon[image: External link] in 1969.[142] A proxy war in Southeast Asia eventually evolved into full American participation, as the Vietnam War[image: External link].

At home, the U.S. experienced sustained economic expansion[image: External link] and a rapid growth of its population[image: External link] and middle class. Construction of an Interstate Highway System[image: External link] transformed the nation's infrastructure over the following decades. Millions moved from farms and inner cities[image: External link] to large suburban[image: External link] housing developments.[143][144] In 1959 Hawaii[image: External link] became the 50th and last U.S. state added to the country.[145] The growing Civil Rights Movement[image: External link] used nonviolence[image: External link] to confront segregation and discrimination, with Martin Luther King Jr.[image: External link] becoming a prominent leader and figurehead. A combination of court decisions and legislation, culminating in the Civil Rights Act of 1968[image: External link], sought to end racial discrimination.[146][147][148] Meanwhile, a counterculture movement[image: External link] grew which was fueled by opposition to the Vietnam war[image: External link], black nationalism[image: External link], and the sexual revolution[image: External link].

The launch of a "War on Poverty[image: External link]" expanded entitlements and welfare spending, including the creation of Medicare[image: External link] and Medicaid[image: External link], two programs that provide health coverage to the elderly and poor, respectively, and the means-tested[image: External link] Food Stamp Program[image: External link] and Aid to Families with Dependent Children[image: External link].[149]

The 1970s and early 1980s saw the onset of stagflation[image: External link]. After his election in 1980, President Ronald Reagan[image: External link] responded to economic stagnation with free-market oriented reforms[image: External link]. Following the collapse of détente[image: External link], he abandoned "containment" and initiated the more aggressive " rollback[image: External link]" strategy towards the USSR.[150][151][152][153][154] After a surge in female labor participation over the previous decade, by 1985 the majority of women aged 16 and over were employed.[155]

The late 1980s brought a " thaw[image: External link]" in relations with the USSR, and its collapse[image: External link] in 1991 finally ended the Cold War.[156][157][158][159] This brought about unipolarity[image: External link][160] with the U.S. unchallenged as the world's dominant superpower. The concept of Pax Americana[image: External link], which had appeared in the post-World War II period, gained wide popularity as a term for the post-Cold War new world order.[image: External link]
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 Contemporary history




Main articles: History of the United States (1991–2008)[image: External link] and History of the United States (2008–present)[image: External link]


Further information: Gulf War[image: External link], September 11 attacks[image: External link], War on Terror[image: External link], 2008 financial crisis[image: External link], Affordable Care Act[image: External link], and Political positions of Donald Trump[image: External link]


After the Cold War, the conflict in the Middle East triggered a crisis in 1990, when Iraq[image: External link] under Sadaam Hussein[image: External link] invaded and attempted to annex Kuwait[image: External link], an ally of the United States. Fearing that the instability would spread to other regions, President George H.W. Bush[image: External link] launched Operation Desert Shield[image: External link], a defensive force buildup in Saudi Arabia, and Operation Desert Storm[image: External link], in a staging titled the Gulf War; waged by coalition forces[image: External link] from 34 nations, led by the United States against Iraq ending in the successful expulsion of Iraqi forces from Kuwait, restoring the former monarchy.[161]

Originating in U.S. defense networks[image: External link], the Internet[image: External link] spread to international academic networks, and then to the public in the 1990s, greatly affecting the global economy, society, and culture.[162]

Due to the dot-com boom[image: External link], stable monetary policy under Alan Greenspan[image: External link], and reduced social welfare spending[image: External link], the 1990s saw the longest economic expansion[image: External link] in modern U.S. history, ending in 2001.[163] Beginning in 1994, the U.S. entered into the North American Free Trade Agreement[image: External link] (NAFTA), linking 450 million people producing $17 trillion worth of goods and services. The goal of the agreement was to eliminate trade and investment barriers among the U.S., Canada, and Mexico by January 1, 2008. Trade among the three partners has soared since NAFTA went into force.[164]

On September 11, 2001[image: External link], Al-Qaeda[image: External link] terrorists struck the World Trade Center[image: External link] in New York City and the Pentagon[image: External link] near Washington, D.C., killing nearly 3,000 people.[165] In response, the United States launched the War on Terror[image: External link], which included war in Afghanistan[image: External link] and the 2003–11 Iraq War[image: External link].[166][167] In 2007, the Bush administration ordered a major troop surge in the Iraq War[image: External link],[168] which successfully reduced violence and led to greater stability in the region.[169][170]

Government policy designed to promote affordable housing,[171] widespread failures in corporate and regulatory governance,[172] and historically low interest rates set by the Federal Reserve[173] led to the mid-2000s housing bubble[image: External link], which culminated with the 2008 financial crisis[image: External link], the largest economic contraction in the nation's history since the Great Depression.[174] Barack Obama[image: External link], the first African American[image: External link][175] and multiracial[image: External link][176] president, was elected in 2008[image: External link] amid the crisis,[177] and subsequently passed stimulus measures[image: External link] and the Dodd-Frank Wall Street Reform and Consumer Protection Act[image: External link] in an attempt to mitigate its negative effects. While the stimulus facilitated infrastructure improvements[178] and a relative decline in unemployment,[179] Dodd-Frank has had a negative impact on business investment and small banks.[180]

In 2010, the Obama administration passed the Affordable Care Act[image: External link], which made the most sweeping reforms to the nation's healthcare system[image: External link] in nearly five decades, including mandates[image: External link], subsidies[image: External link] and insurance exchanges[image: External link]. The law caused a significant reduction in the number and percentage of people without health insurance, with 24 million covered during 2016,[181] but remains controversial due to its impact on healthcare costs, insurance premiums, and economic performance.[182] Although the recession reached its trough in June 2009, voters remained frustrated with the slow pace of the economic recovery. The Republicans, who stood in opposition to Obama's policies, won control of the House of Representatives with a landslide in 2010[image: External link] and control of the Senate in 2014[image: External link].[183]

American forces in Iraq were withdrawn in large numbers in 2009 and 2010, and the war in the region was declared formally over in December 2011.[184] The withdrawal caused an escalation of sectarian insurgency[image: External link],[185] leading to the rise of the Islamic State of Iraq and the Levant[image: External link], the successor of al-Qaeda in the region.[186] In 2014, Obama announced a restoration[image: External link] of full diplomatic relations with Cuba[image: External link] for the first time since 1961.[187] The next year, the United States as a member of the P5+1[image: External link] countries signed the Joint Comprehensive Plan of Action[image: External link], an agreement aimed to slow the development of Iran's nuclear program[image: External link].[188]
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 Geography, climate, and environment




Main articles: Geography of the United States[image: External link], Climate of the United States[image: External link], and Environment of the United States[image: External link]


The land area of the contiguous United States[image: External link] is 2,959,064 square miles (7,663,940.6 km2). Alaska, separated from the contiguous United States by Canada, is the largest state at 663,268 square miles (1,717,856.2 km2). Hawaii[image: External link], occupying an archipelago in the central Pacific[image: External link], southwest of North America, is 10,931 square miles (28,311 km2) in area. The populated territories of Puerto Rico[image: External link], American Samoa[image: External link], Guam[image: External link], Northern Mariana Islands[image: External link], and U.S. Virgin Islands[image: External link] together cover 9,185 square miles (23,789 km2).[189]

The United States is the world's third- or fourth-largest nation by total area[image: External link] (land and water), ranking behind Russia and Canada and just above or below China[image: External link]. The ranking varies depending on how two territories disputed by China and India[image: External link] are counted and how the total size of the United States is measured: calculations range from 3,676,486 square miles (9,522,055.0 km2)[190] to 3,717,813 square miles (9,629,091.5 km2)[191] to 3,796,742 square miles (9,833,516.6 km2)[10] to 3,805,927 square miles (9,857,306 km2).[11] Measured by only land area, the United States is third in size behind Russia and China, just ahead of Canada.[192]

The coastal plain of the Atlantic[image: External link] seaboard gives way further inland to deciduous[image: External link] forests and the rolling hills of the Piedmont[image: External link].[193] The Appalachian Mountains[image: External link] divide the eastern seaboard from the Great Lakes[image: External link] and the grasslands of the Midwest[image: External link].[194] The Mississippi[image: External link]–Missouri River[image: External link], the world's fourth longest river system[image: External link], runs mainly north–south through the heart of the country. The flat, fertile prairie[image: External link] of the Great Plains[image: External link] stretches to the west, interrupted by a highland region[image: External link] in the southeast.[194]

The Rocky Mountains[image: External link], at the western edge of the Great Plains, extend north to south across the country, reaching altitudes higher than 14,000 feet (4,300 m) in Colorado[image: External link].[195] Farther west are the rocky Great Basin[image: External link] and deserts such as the Chihuahua[image: External link] and Mojave[image: External link].[196] The Sierra Nevada[image: External link] and Cascade[image: External link] mountain ranges run close to the Pacific coast[image: External link], both ranges reaching altitudes higher than 14,000 feet (4,300 m). The lowest and highest points[image: External link] in the contiguous[image: External link] United States are in the state of California[image: External link],[197] and only about 84 miles (135 km) apart.[198] At an elevation of 20,310 feet (6,190.5 m), Alaska's Denali[image: External link] (Mount McKinley) is the highest peak in the country and North America.[199] Active volcanoes[image: External link] are common throughout Alaska's Alexander[image: External link] and Aleutian Islands[image: External link], and Hawaii consists of volcanic islands. The supervolcano[image: External link] underlying Yellowstone National Park[image: External link] in the Rockies[image: External link] is the continent's largest volcanic feature.[200]

The United States, with its large size and geographic variety, includes most climate types. To the east of the 100th meridian[image: External link], the climate ranges from humid continental[image: External link] in the north to humid subtropical[image: External link] in the south.[201] The Great Plains west of the 100th meridian are semi-arid. Much of the Western mountains have an alpine climate[image: External link]. The climate is arid in the Great Basin, desert in the Southwest, Mediterranean[image: External link] in coastal California[image: External link], and oceanic[image: External link] in coastal Oregon[image: External link] and Washington[image: External link] and southern Alaska. Most of Alaska is subarctic or polar. Hawaii and the southern tip of Florida[image: External link] are tropical, as are the populated territories in the Caribbean and the Pacific.[202] Extreme weather is not uncommon—the states bordering the Gulf of Mexico[image: External link] are prone to hurricanes[image: External link], and most of the world's tornadoes[image: External link] occur within the country, mainly in Tornado Alley[image: External link] areas in the Midwest and South.[203]
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 Wildlife




Main articles: Fauna of the United States[image: External link] and Flora of the United States[image: External link]


See also: Category:Biota of the United States[image: External link]


The U.S. ecology is megadiverse[image: External link]: about 17,000 species of vascular plants[image: External link] occur in the contiguous United States and Alaska, and over 1,800 species of flowering plants[image: External link] are found in Hawaii, few of which occur on the mainland.[205] The United States is home to 428 mammal species, 784 bird species, 311 reptile species, and 295 amphibian species.[206] About 91,000 insect species have been described.[207] The bald eagle[image: External link] is both the national bird[image: External link] and national animal[image: External link] of the United States, and is an enduring symbol of the country itself.[208]

There are 58 national parks[image: External link] and hundreds of other federally managed parks, forests, and wilderness[image: External link] areas.[209] Altogether, the government owns about 28% of the country's land area.[210] Most of this is protected[image: External link], though some is leased for oil and gas drilling, mining, logging, or cattle ranching; about .86% is used for military purposes.[211][212]

Environmental issues[image: External link] have been on the national agenda since 1970. Environmental controversies include debates on oil and nuclear energy[image: External link], dealing with air and water pollution, the economic costs of protecting wildlife, logging and deforestation[image: External link],[213][214] and international responses to global warming.[215][216] Many federal and state agencies are involved. The most prominent is the Environmental Protection Agency[image: External link] (EPA), created by presidential order in 1970.[217] The idea of wilderness has shaped the management of public lands since 1964, with the Wilderness Act.[218] The Endangered Species Act[image: External link] of 1973 is intended to protect threatened and endangered species and their habitats, which are monitored by the United States Fish and Wildlife Service[image: External link].[219]
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 Demographics




Main articles: Demography of the United States[image: External link], Americans[image: External link], List of U.S. states by population density[image: External link], and List of United States cities by population[image: External link]
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 Population






	Historical population



	Census
	Pop.
	
	%±



	1790[image: External link]
	3,929,214
	
	—



	1800[image: External link]
	5,308,483
	
	35.1%



	1810[image: External link]
	7,239,881
	
	36.4%



	1820[image: External link]
	9,638,453
	
	33.1%



	1830[image: External link]
	12,866,020
	
	33.5%



	1840[image: External link]
	17,069,453
	
	32.7%



	1850[image: External link]
	23,191,876
	
	35.9%



	1860[image: External link]
	31,443,321
	
	35.6%



	1870[image: External link]
	38,558,371
	
	22.6%



	1880[image: External link]
	50,189,209
	
	30.2%



	1890[image: External link]
	62,979,766
	
	25.5%



	1900[image: External link]
	76,212,168
	
	21.0%



	1910[image: External link]
	92,228,496
	
	21.0%



	1920[image: External link]
	106,021,537
	
	15.0%



	1930[image: External link]
	123,202,624
	
	16.2%



	1940[image: External link]
	132,164,569
	
	7.3%



	1950[image: External link]
	151,325,798
	
	14.5%



	1960[image: External link]
	179,323,175
	
	18.5%



	1970[image: External link]
	203,211,926
	
	13.3%



	1980[image: External link]
	226,545,805
	
	11.5%



	1990[image: External link]
	248,709,873
	
	9.8%



	2000[image: External link]
	281,421,906
	
	13.2%



	2010[image: External link]
	308,745,538
	
	9.7%



	Est. 2017[220]
	324,600,000
	
	5.1%



	1610-1780 population data.[221]

Note that the census numbers do

not include Native Americans[image: External link] until 1860.[222]




The U.S. Census Bureau[image: External link] estimated the country's population to be 323,425,550 as of April 25, 2016, and to be adding 1 person (net gain) every 13 seconds, or about 6,646 people per day.[224] The U.S. population almost quadrupled during the 20th century, from about 76 million in 1900.[225] The third most populous nation in the world, after China[image: External link] and India[image: External link], the United States is the only major industrialized nation in which large population increases are projected.[226] In the 1800s the average woman had 7.04 children, by the 1900s this number had decreased to 3.56.[227] Since the early 1970s the birth rate has been below the replacement rate of 2.1 with 1.86 children per woman in 2014. Foreign born immigration has caused the US population to continue its rapid increase with the foreign born population doubling from almost 20 million in 1990 to over 40 million in 2010, representing one third of the population increase.[228] The foreign born population reached 45 million in 2015.[229][fn 8]

The United States has a birth rate of 13 per 1,000, which is 5 births below the world average.[233] Its population growth[image: External link] rate is positive at 0.7%, higher than that of many developed nations[image: External link].[234] In fiscal year 2012, over one million immigrants[image: External link] (most of whom entered through family reunification[image: External link]) were granted legal residence[image: External link].[235] Mexico[image: External link] has been the leading source of new residents since the 1965 Immigration Act[image: External link]. China, India, and the Philippines[image: External link] have been in the top four sending countries every year since the 1990s.[236] As of 2012, approximately 11.4 million residents are illegal immigrants[image: External link].[237] As of 2015, 47% of all immigrants are Hispanic, 26% are Asian, 18% are white and 8% are black. The percentage of immigrants who are Asian is increasing while the percentage who are Hispanic is decreasing.[229]

According to a survey conducted by the Williams Institute, nine million Americans, or roughly 3.4% of the adult population identify themselves as homosexual[image: External link], bisexual[image: External link], or transgender[image: External link].[238][239] A 2016 Gallup[image: External link] poll also concluded that 4.1% of adult Americans identified as LGBT[image: External link]. The highest percentage came from the District of Columbia (10%), while the lowest state was North Dakota at 1.7%.[240] In a 2013 survey, the Centers for Disease Control and Prevention[image: External link] found that 96.6% of Americans identify as straight, while 1.6% identify as gay or lesbian, and 0.7% identify as being bisexual.[241]

In 2010, the U.S. population included an estimated 5.2 million people with some American Indian[image: External link] or Alaska Native[image: External link] ancestry (2.9 million exclusively of such ancestry) and 1.2 million with some native Hawaiian[image: External link] or Pacific island[image: External link] ancestry (0.5 million exclusively).[242] The census counted more than 19 million people of "Some Other Race" who were "unable to identify with any" of its five official race categories in 2010, over 18.5 million (97%) of whom are of Hispanic ethnicity.[242]

The population growth of Hispanic and Latino Americans[image: External link] (the terms are officially interchangeable) is a major demographic trend[image: External link]. The 50.5 million Americans of Hispanic descent[242] are identified as sharing a distinct " ethnicity[image: External link]" by the Census Bureau; 64% of Hispanic Americans are of Mexican descent[image: External link].[243] Between 2000 and 2010, the country's Hispanic population increased 43% while the non-Hispanic population rose just 4.9%.[244] Much of this growth is from immigration; in 2007, 12.6% of the U.S. population was foreign-born[image: External link], with 54% of that figure born in Latin America[image: External link].[245][fn 9]

About 82% of Americans live in urban areas[image: External link] (including suburbs);[10] about half of those reside in cities with populations over 50,000.[251] The US has numerous clusters of cities known as megaregions, the largest being the Great Lakes Megalopolis[image: External link] followed by the Northeast Megalopolis[image: External link] and Southern California[image: External link]. In 2008, 273 incorporated municipalities[image: External link] had populations over 100,000, nine cities had more than one million residents, and four global cities[image: External link] had over two million (New York[image: External link], Los Angeles[image: External link], Chicago[image: External link], and Houston[image: External link]).[252] There are 52 metropolitan areas[image: External link] with populations greater than one million.[253] Of the 50 fastest-growing metro areas, 47 are in the West or South.[254] The metro areas of San Bernardino[image: External link], Dallas[image: External link], Houston, Atlanta[image: External link], and Phoenix[image: External link] all grew by more than a million people between 2000 and 2008.[253]
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 Language




Main article: Languages of the United States[image: External link]


See also: Language Spoken at Home in the United States of America[image: External link], List of endangered languages in the United States[image: External link], and Language education in the United States[image: External link]




	Languages spoken at home by more than 1 million persons in the U.S. (2015)[258]




	Language
	Percent of

population
	Number of

speakers
	Number who

speak English

very well
	Number who

speak English

less than

very well



	English (only)
	~80%
	236,908,935
	N/A
	N/A



	Spanish[image: External link]

(including Spanish Creole[image: External link] but excluding Puerto Rico[image: External link])
	12%
	40,045,795
	23,608,139
	16,437,140



	Chinese[image: External link]

(all varieties)
	0.9%
	3,333,588
	1,476,392
	1,857,196



	French[image: External link]

(including Patois[image: External link], Cajun[image: External link] and Haitian Creole[image: External link])
	0.6%
	2,129,815
	1,519,024
	610,791



	Tagalog[image: External link]

(including Filipino[image: External link])
	0.5%
	1,737,186
	1,173,917
	563,269



	Vietnamese[image: External link]
	0.4%
	1,468,251
	602,788
	865,463



	Hindustani[image: External link]

(including Hindi[image: External link] and Urdu[image: External link])
	0.4%
	1,294,209
	980,600
	313,609



	Arabic[image: External link]

(all varieties)
	0.3%
	1,156,908
	726,768
	430,140



	Korean[image: External link]
	0.3%
	1,108,798
	518,690
	590,108



	German[image: External link]

(including Yiddish[image: External link])
	0.3%
	1,103,255
	903,091
	200,164




English (American English[image: External link]) is the de facto[image: External link] national language[image: External link]. Although there is no official language[image: External link] at the federal level, some laws—such as U.S. naturalization requirements[image: External link]—standardize English. In 2010, about 230 million, or 80% of the population aged five years and older, spoke only English at home. Spanish[image: External link], spoken by 12% of the population at home, is the second most common language and the most widely taught second language.[259][260] Some Americans advocate making English the country's official language, as it is in 32 states.[261]

Both Hawaiian[image: External link] and English are official languages in Hawaii[image: External link], by state law.[262] Alaska[image: External link] recognizes twenty Native languages[image: External link] as well as English.[263] While neither has an official language, New Mexico[image: External link] has laws providing for the use of both English and Spanish, as Louisiana[image: External link] does for English and French[image: External link].[264] Other states, such as California[image: External link], mandate the publication of Spanish versions of certain government documents including court forms.[265] Many jurisdictions with large numbers of non-English speakers produce government materials, especially voting information, in the most commonly spoken languages in those jurisdictions.

Several insular territories grant official recognition to their native languages, along with English: Samoan[image: External link][266] and Chamorro[image: External link][267] are recognized by American Samoa[image: External link] and Guam[image: External link], respectively; Carolinian[image: External link] and Chamorro are recognized by the Northern Mariana Islands[image: External link];[268] Cherokee[image: External link] is officially recognized by the Cherokee Nation[image: External link] within the Cherokee tribal jurisdiction area in eastern Oklahoma;[269] Spanish is an official language of Puerto Rico[image: External link] and is more widely spoken than English there.[270]

According to the Center for Immigration Studies[image: External link], Arabic[image: External link] and Urdu[image: External link] are the fastest-growing foreign languages spoken in American households. In recent years, Arabic-speaking residents increased by 29%, Urdu by 23% and Persian[image: External link] by 9%.[271]

The most widely taught foreign languages[image: External link] in the United States, in terms of enrollment numbers from kindergarten through university undergraduate studies, are: Spanish (around 7.2 million students), French (1.5 million), and German (500,000). Other commonly taught languages (with 100,000 to 250,000 learners) include Latin[image: External link], Japanese[image: External link], American Sign Language[image: External link], Italian[image: External link], and Chinese.[272][273] 18% of all Americans claim to speak at least one language in addition to English.[274]
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Main article: Religion in the United States[image: External link]


See also: History of religion in the United States[image: External link], Freedom of religion in the United States[image: External link], Separation of church and state in the United States[image: External link], and List of religious movements that began in the United States[image: External link]




	Religious affiliation in the U.S. (2014)



	Affiliation
	 % of U.S. population



	Christian[image: External link]
	70.6
	
 





	Protestant[image: External link]
	46.5
	
 





	Evangelical Protestant[image: External link]
	25.4
	
 





	Mainline Protestant[image: External link]
	14.7
	
 





	Black church[image: External link]
	6.5
	
 





	Catholic[image: External link]
	20.8
	
 





	Mormon[image: External link]
	1.6
	
 





	Jehovah's Witnesses[image: External link]
	0.8
	
 





	Eastern Orthodox[image: External link]
	0.5
	
 





	Other Christian
	0.4
	
 





	Jewish[image: External link]
	1.9
	
 





	Muslim[image: External link]
	0.9
	
 





	Buddhist[image: External link]
	0.7
	
 





	Hindu[image: External link]
	0.7
	
 





	Other faiths
	1.8
	
 





	Irreligious[image: External link]
	22.8
	
 





	Nothing in particular
	15.8
	
 





	Agnostic[image: External link]
	4.0
	
 





	Atheist[image: External link]
	3.1
	
 





	Don't know or refused answer
	0.6
	
 






The First Amendment[image: External link] of the U.S. Constitution guarantees the free exercise[image: External link] of religion and forbids Congress from passing laws respecting its establishment[image: External link].

Christianity[image: External link] is by far the most common religion practiced in the U.S., but other religions are followed, too. In a 2013 survey, 56% of Americans said that religion played a "very important role in their lives", a far higher figure than that of any other wealthy nation.[275] In a 2009 Gallup poll, 42% of Americans said that they attended church weekly or almost weekly; the figures ranged from a low of 23% in Vermont[image: External link] to a high of 63% in Mississippi.[276]

As with other Western countries, the U.S. is becoming less religious. Irreligion[image: External link] is growing rapidly among Americans under 30.[277] Polls show that overall American confidence in organized religion has been declining since the mid to late 1980s,[278] and that younger Americans in particular are becoming increasingly irreligious.[9][279] According to a 2012 study, Protestant share of U.S. population dropped to 48%, thus ending its status as religious category of the majority for the first time.[280][281] Americans with no religion have 1.7 children compared to 2.2 among Christians. The unaffiliated are less likely to get married with 37% marrying compared to 52% of Christians.[282]

According to a 2014 survey, 70.6% of adults identified themselves as Christian[image: External link],[283] Protestant[image: External link] denominations accounted for 46.5%, while Roman Catholicism[image: External link], at 20.8%, was the largest individual denomination.[284] The total reporting non-Christian religions in 2014 was 5.9%.[284] Other religions include Judaism[image: External link] (1.9%), Islam[image: External link] (0.9%), Buddhism[image: External link] (0.7%), Hinduism[image: External link] (0.7%).[284] The survey also reported that 22.8% of Americans described themselves as agnostic[image: External link], atheist[image: External link] or simply having no religion[image: External link], up from 8.2% in 1990.[284][285][286] There are also Unitarian Universalist[image: External link], Baha'i[image: External link], Sikh[image: External link], Jain[image: External link], Shinto[image: External link], Confucian[image: External link], Taoist[image: External link], Druid[image: External link], Native American[image: External link], Wiccan[image: External link], humanist[image: External link] and deist[image: External link] communities.[287]

Protestantism[image: External link] is the largest Christian religious grouping in the United States. Baptists collectively form the largest branch of Protestantism, and the Southern Baptist Convention[image: External link] is the largest individual Protestant denomination. About 26% of Americans identify as Evangelical Protestants[image: External link], while 15% are Mainline and 7% belong to a traditionally Black church. Roman Catholicism[image: External link] in the United States has its origin in the Spanish[image: External link] and French[image: External link] colonization of the Americas, and later grew because of Irish, Italian, Polish, German and Hispanic immigration. Rhode Island has the highest percentage of Catholics with 40 percent of the total population.[288] Lutheranism[image: External link] in the U.S. has its origin in immigration from Northern Europe[image: External link] and Germany[image: External link]. North[image: External link] and South Dakota[image: External link] are the only states in which a plurality of the population is Lutheran. Presbyterianism[image: External link] was introduced in North America by Scottish[image: External link] and Ulster Scots[image: External link] immigrants. Although it has spread across the United States, it is heavily concentrated on the East Coast. Dutch Reformed[image: External link] congregations were founded first in New Amsterdam[image: External link] (New York City) before spreading westward. Utah[image: External link] is the only state where Mormonism[image: External link] is the religion of the majority of the population. The Mormon Corridor[image: External link] also extends to parts of Idaho[image: External link], Nevada[image: External link] and Wyoming[image: External link].[289]

The Bible Belt[image: External link] is an informal term for a region in the Southern United States[image: External link] in which socially conservative Evangelical Protestantism is a significant part of the culture and Christian church attendance across the denominations is generally higher than the nation's average. By contrast, religion plays the least important role in New England[image: External link] and in the Western United States[image: External link].[276]
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 Family structure




Main article: Family structure in the United States[image: External link]


As of 2007, 58% of Americans age 18 and over were married, 6% were widowed, 10% were divorced, and 25% had never been married.[290] Women now work mostly outside the home and receive a majority of bachelor's degrees[image: External link].[291]

The U.S. teenage pregnancy[image: External link] rate is 26.5 per 1,000 women. The rate has declined by 57% since 1991.[292] In 2013, the highest teenage birth rate was in Alabama[image: External link], and the lowest in Wyoming[image: External link].[292][293] Abortion[image: External link] is legal throughout the U.S., owing to Roe v. Wade[image: External link], a 1973 landmark decision[image: External link] by the Supreme Court of the United States[image: External link]. While the abortion rate is falling, the abortion ratio of 241 per 1,000 live births and abortion rate of 15 per 1,000 women aged 15–44 remain higher than those of most Western nations.[294] In 2013, the average age at first birth was 26 and 40.6% of births were to unmarried women.[295]

The total fertility rate[image: External link] (TFR) was estimated for 2013 at 1.86 births per woman.[296] Adoption in the United States[image: External link] is common and relatively easy from a legal point of view (compared to other Western countries).[297] In 2001, with over 127,000 adoptions, the U.S. accounted for nearly half of the total number of adoptions worldwide.[298] Same-sex marriage[image: External link] is legal nationwide and it is legal for same-sex couples to adopt.[image: External link] Polygamy[image: External link] is illegal throughout the U.S.[299]
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 Government and politics




Main articles: Federal government of the United States[image: External link], State governments of the United States[image: External link], Local government in the United States[image: External link], and Elections in the United States[image: External link]


The United States is the world's oldest surviving federation[image: External link]. It is a constitutional republic[image: External link] and representative democracy[image: External link], "in which majority rule[image: External link] is tempered by minority rights[image: External link] protected by law[image: External link]".[300] The government is regulated by a system of checks and balances[image: External link] defined by the U.S. Constitution, which serves as the country's supreme legal document.[301] For 2016, the U.S. ranked 21st on the Democracy Index[image: External link][302] (tied with Italy[image: External link]) and 18th on the Corruption Perceptions Index[image: External link].[303]

In the American federalist system[image: External link], citizens are usually subject to three levels of government[image: External link]: federal, state, and local. The local government[image: External link]'s duties are commonly split between county[image: External link] and municipal governments[image: External link]. In almost all cases, executive and legislative officials are elected by a plurality vote[image: External link] of citizens by district. There is no proportional representation[image: External link] at the federal level, and it is rare at lower levels.[304]

The federal government is composed of three branches:


	
Legislative[image: External link]: The bicameral[image: External link] Congress[image: External link], made up of the Senate[image: External link] and the House of Representatives[image: External link], makes federal law[image: External link], declares war[image: External link], approves treaties, has the power of the purse[image: External link],[305] and has the power of impeachment[image: External link], by which it can remove sitting members of the government.[306]


	
Executive[image: External link]: The President[image: External link] is the commander-in-chief[image: External link] of the military, can veto legislative bills[image: External link] before they become law (subject to Congressional override), and appoints the members of the Cabinet[image: External link] (subject to Senate approval) and other officers, who administer and enforce federal laws and policies.[307]


	
Judicial[image: External link]: The Supreme Court[image: External link] and lower federal courts[image: External link], whose judges are appointed by the President with Senate approval, interpret laws and overturn those they find unconstitutional[image: External link].[308]




The House of Representatives has 435 voting members, each representing a congressional district[image: External link] for a two-year term. House seats are apportioned[image: External link] among the states by population every tenth year. At the 2010 census[image: External link], seven states had the minimum of one representative, while California, the most populous state, had 53.[310]

The Senate has 100 members with each state having two senators, elected at-large[image: External link] to six-year terms; one third of Senate seats are up for election every other year. The President serves a four-year term and may be elected to the office no more than twice[image: External link]. The President is not elected by direct vote[image: External link], but by an indirect electoral college[image: External link] system in which the determining votes are apportioned to the states and the District of Columbia[image: External link].[311] The Supreme Court, led by the Chief Justice of the United States[image: External link], has nine members, who serve for life.[312]

The state governments are structured in roughly similar fashion; Nebraska[image: External link] uniquely has a unicameral[image: External link] legislature.[313] The governor[image: External link] (chief executive) of each state is directly elected. Some state judges and cabinet officers are appointed by the governors of the respective states, while others are elected by popular vote.

The original text of the Constitution establishes the structure and responsibilities of the federal government and its relationship with the individual states. Article One[image: External link] protects the right to the "great writ" of habeas corpus[image: External link]. The Constitution has been amended 27 times;[314] the first ten amendments, which make up the Bill of Rights[image: External link], and the Fourteenth Amendment[image: External link] form the central basis of Americans' individual rights. All laws and governmental procedures are subject to judicial review[image: External link] and any law ruled by the courts to be in violation of the Constitution is voided. The principle of judicial review, not explicitly mentioned in the Constitution, was established by the Supreme Court in Marbury v. Madison[image: External link] (1803)[315] in a decision handed down by Chief Justice John Marshall[image: External link].[316]
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 Political divisions




Main articles: Political divisions of the United States[image: External link], U.S. state[image: External link], Territories of the United States[image: External link], List of states and territories of the United States[image: External link], and Indian reservation[image: External link]


Further information: Territorial evolution of the United States[image: External link] and United States territorial acquisitions[image: External link]


The United States is a federal republic of 50 states, a federal district, five territories and eleven uninhabited island possessions.[318] The states and territories are the principal administrative districts in the country. These are divided into subdivisions of counties and independent cities. The District of Columbia is a federal district which contains the capital of the United States, Washington DC.[319] The states and the District of Columbia choose the President of the United States. Each state has presidential electors equal to the number of their Representatives and Senators in Congress; the District of Columbia has three.[320]

Congressional Districts are reapportioned among the states following each decennial Census of Population. Each state then draws single member districts to conform with the census apportionment. The total number of Representatives is 435, and delegate Members of Congress represent the District of Columbia and the five major U.S. territories.[321]

The United States also observes tribal sovereignty[image: External link] of the American Indian nations to a limited degree, as it does with the states' sovereignty. American Indians are U.S. citizens and tribal lands are subject to the jurisdiction of the U.S. Congress and the federal courts. Like the states they have a great deal of autonomy, but also like the states tribes are not allowed to make war, engage in their own foreign relations, or print and issue currency.[322]
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 Parties and elections




Main articles: Politics of the United States[image: External link] and Political ideologies in the United States[image: External link]


The United States has operated under a two-party system[image: External link] for most of its history.[324] For elective offices at most levels, state-administered primary elections[image: External link] choose the major party nominees[image: External link] for subsequent general elections[image: External link]. Since the general election of 1856[image: External link], the major parties have been the Democratic Party[image: External link], founded in 1824[image: External link], and the Republican Party[image: External link], founded in 1854[image: External link]. Since the Civil War, only one third-party[image: External link] presidential candidate—former president Theodore Roosevelt[image: External link], running as a Progressive[image: External link] in 1912[image: External link]—has won as much as 20% of the popular vote. The President and Vice-president are elected through the Electoral College[image: External link] system.[325]

Within American political culture[image: External link], the center-right[image: External link] Republican Party is considered " conservative[image: External link]" and the center-left[image: External link] Democratic Party is considered " liberal[image: External link]".[326][327] The states of the Northeast[image: External link] and West Coast[image: External link] and some of the Great Lakes states, known as "blue states[image: External link]", are relatively liberal. The "red states[image: External link]" of the South[image: External link] and parts of the Great Plains[image: External link] and Rocky Mountains[image: External link] are relatively conservative.

Republican[image: External link] Donald Trump[image: External link], the winner of the 2016 presidential election[image: External link], is currently serving as the 45th President of the United States[image: External link].[328] Current leadership in the Senate includes Republican Vice President Mike Pence[image: External link], Republican President Pro Tempore (Pro Tem) Orrin Hatch[image: External link], Majority Leader[image: External link] Mitch McConnell[image: External link], and Minority Leader Chuck Schumer[image: External link].[329] Leadership in the House includes Speaker of the House Paul Ryan[image: External link], Majority Leader[image: External link] Kevin McCarthy[image: External link], and Minority Leader Nancy Pelosi[image: External link].[330]

In the 115th United States Congress[image: External link], both the House of Representatives[image: External link] and the Senate[image: External link] are controlled by the Republican Party. The Senate currently consists of 52 Republicans, and 46 Democrats with 2 Independents[image: External link] who caucus with the Democrats; the House consists of 241 Republicans and 194 Democrats.[331] In state governorships, there are 33 Republicans, 16 Democrats and 1 Independent.[332] Among the DC mayor and the 5 territorial governors, there are 2 Republicans, 1 Democrat, 1 New Progressive[image: External link], and 2 Independents.[333]
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 Foreign relations




Main articles: Foreign relations of the United States[image: External link] and Foreign policy of the United States[image: External link]


The United States has an established structure of foreign relations. It is a permanent member of the United Nations Security Council[image: External link], and New York City is home to the United Nations Headquarters[image: External link]. It is a member of the G7[image: External link],[335] G20[image: External link], and Organisation for Economic Co-operation and Development[image: External link]. Almost all countries have embassies[image: External link] in Washington, D.C., and many have consulates[image: External link] around the country. Likewise, nearly all nations host American diplomatic missions[image: External link]. However, Iran[image: External link], North Korea[image: External link], Bhutan[image: External link], and the Republic of China[image: External link] (Taiwan) do not have formal diplomatic relations with the United States (although the U.S. still maintains relations with Taiwan and supplies it with military equipment[image: External link]).[336]

The United States has a "Special Relationship[image: External link]" with the United Kingdom[image: External link][337] and strong ties with Canada[image: External link],[338] Australia[image: External link],[339] New Zealand[image: External link],[340] the Philippines[image: External link],[341] Japan[image: External link],[342] South Korea[image: External link],[343] Israel[image: External link],[344] and several European Union[image: External link] countries, including France[image: External link], Italy[image: External link], Germany[image: External link], and Spain[image: External link]. It works closely with fellow NATO[image: External link] members on military and security issues and with its neighbors through the Organization of American States[image: External link] and free trade agreements[image: External link] such as the trilateral North American Free Trade Agreement[image: External link] with Canada and Mexico[image: External link]. In 2008, the United States spent a net $25.4 billion on official development assistance[image: External link], the most in the world. As a share of America's large gross national income[image: External link] (GNI), however, the U.S. contribution of 0.18% ranked last among 22 donor states. By contrast, private overseas giving by Americans is relatively generous.[345]

The U.S. exercises full international defense authority and responsibility for three sovereign nations through Compact of Free Association[image: External link] with Micronesia[image: External link], the Marshall Islands[image: External link] and Palau[image: External link]. These are Pacific island nations, once part of the U.S.-administered Trust Territory of the Pacific Islands[image: External link] after World War II, which gained independence in subsequent years.[346]
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See also: Taxation in the United States[image: External link] and United States federal budget[image: External link]


Taxes in the United States[image: External link] are levied at the federal, state and local government level. These include taxes on income, payroll, property, sales, imports, estates and gifts, as well as various fees. In 2010 taxes collected by federal, state and municipal governments amounted to 24.8% of GDP[image: External link].[348] During FY2012, the federal government collected approximately $2.45 trillion in tax revenue, up $147 billion or 6% versus FY2011 revenues of $2.30 trillion. Primary receipt categories included individual income taxes ($1,132B or 47%), Social Security/Social Insurance taxes ($845B or 35%), and corporate taxes ($242B or 10%).[349] Based on CBO estimates,[350] under 2013 tax law the top 1% will be paying the highest average tax rates since 1979, while other income groups will remain at historic lows.[351]

U.S. taxation is generally progressive[image: External link], especially the federal income taxes, and is among the most progressive in the developed world.[352][353][354][355][356] The highest 10% of income earners pay a majority of federal taxes,[357] and about half of all taxes.[358] Payroll taxes for Social Security are a flat regressive tax[image: External link], with no tax charged on income above $118,500 (for 2015 and 2016) and no tax at all paid on unearned income[image: External link] from things such as stocks and capital gains.[359][360] The historic reasoning for the regressive nature of the payroll tax is that entitlement programs have not been viewed as welfare transfers.[361][362] However, according to the Congressional Budget Office[image: External link] the net effect of Social Security is that the benefit to tax ratio ranges from roughly 70% for the top earnings quintile to about 170% for the lowest earning quintile, making the system progressive.[363]

The top 10% paid 51.8% of total federal taxes in 2009, and the top 1%, with 13.4% of pre-tax national income, paid 22.3% of federal taxes.[364] In 2013 the Tax Policy Center projected total federal effective tax rates of 35.5% for the top 1%, 27.2% for the top quintile, 13.8% for the middle quintile, and −2.7% for the bottom quintile.[365][366] The incidence[image: External link] of corporate income tax[image: External link] has been a matter of considerable ongoing controversy for decades.[355][367] State and local taxes vary widely, but are generally less progressive than federal taxes as they rely heavily on broadly borne regressive[image: External link] sales and property taxes that yield less volatile revenue streams, though their consideration does not eliminate the progressive nature of overall taxation.[355][368]

During FY 2012, the federal government spent $3.54 trillion on a budget or cash basis, down $60 billion or 1.7% vs. FY 2011 spending of $3.60 trillion. Major categories of FY 2012 spending included: Medicare & Medicaid ($802B or 23% of spending), Social Security ($768B or 22%), Defense Department ($670B or 19%), non-defense discretionary ($615B or 17%), other mandatory ($461B or 13%) and interest ($223B or 6%).[349]

The total national debt of the United States[image: External link] in the United States was $18.527 trillion (106% of the GDP) in 2014.[369][fn 11]
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 Military




Main article: United States Armed Forces[image: External link]


The President holds the title of commander-in-chief[image: External link] of the nation's armed forces and appoints its leaders, the Secretary of Defense[image: External link] and the Joint Chiefs of Staff[image: External link]. The United States Department of Defense[image: External link] administers the armed forces, including the Army[image: External link], Marine Corps[image: External link], Navy[image: External link], and Air Force[image: External link]. The Coast Guard[image: External link] is run by the Department of Homeland Security[image: External link] in peacetime and by the Department of the Navy[image: External link] during times of war. In 2008, the armed forces had 1.4 million personnel on active duty. The Reserves[image: External link] and National Guard[image: External link] brought the total number of troops to 2.3 million. The Department of Defense also employed about 700,000 civilians, not including contractors.[374]

Military service is voluntary, though conscription[image: External link] may occur in wartime through the Selective Service System[image: External link].[375] American forces can be rapidly deployed by the Air Force's large fleet of transport aircraft, the Navy's 10 active aircraft carriers[image: External link], and Marine expeditionary units[image: External link] at sea with the Navy's Atlantic and[image: External link] Pacific fleets[image: External link]. The military operates 865 bases and facilities abroad,[376] and maintains deployments greater than 100 active duty personnel[image: External link] in 25 foreign countries.[377]

The military budget of the United States[image: External link] in 2011 was more than $700 billion, 41% of global military spending and equal to the next 14 largest national military expenditures combined. At 4.7% of GDP, the rate was the second-highest among the top 15 military spenders, after Saudi Arabia[image: External link].[378] U.S. defense spending as a percentage of GDP ranked 23rd globally in 2012 according to the CIA.[379] Defense's share of U.S. spending has generally declined in recent decades, from Cold War peaks of 14.2% of GDP in 1953 and 69.5% of federal outlays in 1954 to 4.7% of GDP and 18.8% of federal outlays in 2011.[380]

The proposed base Department of Defense budget[image: External link] for 2012, $553 billion, was a 4.2% increase over 2011; an additional $118 billion was proposed for the military campaigns in Iraq and Afghanistan.[381] The last American troops serving in Iraq departed in December 2011;[382] 4,484 service members were killed during the Iraq War[image: External link].[383] Approximately 90,000 U.S. troops were serving in Afghanistan in April 2012;[384] by November 8, 2013 2,285 had been killed during the War in Afghanistan[image: External link].[385]
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Main articles: Law enforcement in the United States[image: External link] and Crime in the United States[image: External link]


See also: Law of the United States[image: External link], Second Amendment to the United States Constitution[image: External link], Human rights in the United States § Justice system[image: External link], Incarceration in the United States[image: External link], and Capital punishment in the United States[image: External link]


Law enforcement in the United States is primarily the responsibility of local police and sheriff[image: External link]'s departments, with state police[image: External link] providing broader services. The New York City Police Department[image: External link] (NYPD) is the largest in the country. Federal agencies such as the Federal Bureau of Investigation[image: External link] (FBI) and the U.S. Marshals Service[image: External link] have specialized duties, including protecting civil rights[image: External link], national security[image: External link] and enforcing U.S. federal courts[image: External link]' rulings and federal laws.[387] At the federal level and in almost every state, a legal system operates on a common law[image: External link]. State courts conduct most criminal trials; federal courts[image: External link] handle certain designated crimes as well as certain appeals from the state criminal courts. Plea bargaining in the United States[image: External link] is very common; the vast majority of criminal cases in the country are settled by plea bargain[image: External link] rather than jury trial[image: External link].[388]

In 2015, there were 15,696 murders which was 1,532 more than in 2014, a 10.8 per cent increase, the largest since 1971.[389] The murder rate in 2015 was 4.9 per 100,000 people.[390] The national clearance rate[image: External link] for homicides in 2015 was 64.1%, compared to 90% in 1965.[391] In 2012 there were 4.7 murders per 100,000 persons in the United States, a 54% decline from the modern peak of 10.2 in 1980.[392] In 2001–2, the United States had above-average levels of violent crime and particularly high levels of gun violence[image: External link] compared to other developed nations.[393] A cross-sectional analysis of the World Health Organization[image: External link] Mortality Database from 2003 showed that United States "homicide rates were 6.9 times higher than rates in the other high-income countries, driven by firearm homicide rates that were 19.5 times higher."[394][needs update[image: External link]] Gun ownership rights[image: External link] continue to be the subject of contentious political debate[image: External link].

From 1980 through 2008 males represented 77% of homicide victims and 90% of offenders. Blacks committed 52.5% of all homicides during that span, at a rate almost eight times that of whites ("whites" includes most Hispanics), and were victimized at a rate six times that of whites. Most homicides were intraracial, with 93% of black victims killed by blacks and 84% of white victims killed by whites.[395] In 2012, Louisiana had the highest rate of murder and non-negligent manslaughter in the U.S., and New Hampshire the lowest.[396] The FBI's Uniform Crime Reports[image: External link] estimates that there were 3,246 violent and property crimes per 100,000 residents in 2012, for a total of over 9 million total crimes.[397]

Capital punishment[image: External link] is sanctioned in the United States for certain federal and military crimes, and used in 31 states.[398][399] No executions took place from 1967 to 1977, owing in part to a U.S. Supreme Court ruling[image: External link] striking down arbitrary imposition of the death penalty. In 1976, that Court ruled that, under appropriate circumstances, capital punishment may constitutionally be imposed. Since the decision there have been more than 1,300 executions, a majority of these taking place in three states: Texas, Virginia, and Oklahoma[image: External link].[400] Meanwhile, several states[image: External link] have either abolished or struck down death penalty laws. In 2015, the country had the fifth-highest number of executions in the world, following China, Iran[image: External link], Pakistan[image: External link] and Saudi Arabia[image: External link].[401]

The United States has the highest documented incarceration rate[image: External link] and total prison population[image: External link] in the world.[402] At the start of 2008, more than 2.3 million people were incarcerated, more than one in every 100 adults.[403] In December 2012, the combined U.S. adult correctional systems supervised about 6,937,600 offenders. About 1 in every 35 adult residents in the United States was under some form of correctional supervision in December 2012, the lowest rate observed since 1997.[404] The prison population has quadrupled since 1980,[405] and state and local spending on prisons and jails has grown three times as much as that spent on public education during the same period.[406] However, the imprisonment rate for all prisoners sentenced to more than a year in state or federal facilities is 478 per 100,000 in 2013[407] and the rate for pre-trial/remand prisoners is 153 per 100,000 residents in 2012.[408] The country's high rate of incarceration is largely due to changes in sentencing guidelines[image: External link] and drug policies[image: External link].[409] According to the Federal Bureau of Prisons[image: External link], the majority of inmates held in federal prisons are convicted of drug offenses.[410] The privatization of prisons[image: External link] and prison services which began in the 1980s has been a subject of debate.[411][412] In 2008, Louisiana had the highest incarceration rate[image: External link],[413] and Maine the lowest.[414]
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Main article: Economy of the United States[image: External link]


See also: Economic history of the United States[image: External link]


The United States has a capitalist[image: External link] mixed economy[image: External link][423] which is fueled by abundant natural resources[image: External link] and high productivity.[424] According to the International Monetary Fund[image: External link], the U.S. GDP of $16.8 trillion constitutes 24% of the gross world product[image: External link] at market exchange rates and over 19% of the gross world product at purchasing power parity[image: External link] (PPP).[425]

The US's nominal GDP is estimated to be $17.528 trillion as of 2014[426] From 1983 to 2008, U.S. real compounded annual GDP growth was 3.3%, compared to a 2.3% weighted average for the rest of the G7[image: External link].[427] The country ranks ninth in the world in nominal GDP per capita[image: External link] and sixth in GDP per capita at PPP[image: External link].[425] The U.S. dollar[image: External link] is the world's primary reserve currency[image: External link].[428]

The United States is the largest importer[image: External link] of goods and second-largest exporter[image: External link], though exports per capita[image: External link] are relatively low. In 2010, the total U.S. trade deficit[image: External link] was $635 billion.[429] Canada[image: External link], China[image: External link], Mexico[image: External link], Japan[image: External link], and Germany[image: External link] are its top trading partners.[430] In 2010, oil was the largest import commodity, while transportation equipment was the country's largest export.[429] Japan is the largest foreign holder of U.S. public debt.[431] The largest holder of the U.S. debt are American entities, including federal government accounts and the Federal Reserve[image: External link], who hold the majority of the debt.[432][433][434][435][fn 12]

In 2009, the private sector was estimated to constitute 86.4% of the economy, with federal government activity accounting for 4.3% and state and local government activity (including federal transfers) the remaining 9.3%.[438] The number of employees at all levels of government outnumber those in manufacturing[image: External link] by 1.7 to 1.[439] While its economy has reached a postindustrial[image: External link] level of development and its service sector[image: External link] constitutes 67.8% of GDP, the United States remains an industrial power.[440] The leading business field by gross business receipts is wholesale and retail trade; by net income it is manufacturing.[441] In the franchising[image: External link] business model, McDonald's[image: External link] and Subway[image: External link] are the two most recognized brands in the world. Coca-Cola[image: External link] is the most recognized soft drink[image: External link] company in the world.[442]

Chemical products are the leading manufacturing field.[443] The United States is the largest producer of oil in the world, as well as its second-largest importer.[444] It is the world's number one producer of electrical and nuclear energy, as well as liquid natural gas[image: External link], sulfur[image: External link], phosphates, and salt. The National Mining Association[image: External link] provides data pertaining to coal[image: External link] and minerals[image: External link] that include beryllium[image: External link], copper[image: External link], lead[image: External link], magnesium[image: External link], zinc[image: External link], titanium[image: External link] and others.[445][446]

Agriculture[image: External link] accounts for just under 1% of GDP,[440] yet the United States is the world's top producer of corn[447] and soybeans.[448] The National Agricultural Statistics Service[image: External link] maintains agricultural statistics for products that include peanuts[image: External link], oats[image: External link], rye[image: External link], wheat[image: External link], rice[image: External link], cotton[image: External link], corn[image: External link], barley[image: External link], hay[image: External link], sunflowers[image: External link], and oilseeds[image: External link]. In addition, the United States Department of Agriculture (USDA) provides livestock statistics regarding beef[image: External link], poultry[image: External link], pork[image: External link], and dairy products[image: External link]. The country is the primary developer and grower of genetically modified food[image: External link], representing half of the world's biotech crops.[449]

Consumer spending[image: External link] comprises 68% of the U.S. economy in 2015.[450] In August 2010, the American labor force consisted of 154.1 million people. With 21.2 million people, government is the leading field of employment. The largest private employment sector is health care and social assistance, with 16.4 million people. About 12% of workers are unionized[image: External link], compared to 30% in Western Europe[image: External link].[451] The World Bank ranks the United States first in the ease of hiring and firing workers.[452] The United States is ranked among the top three in the Global Competitiveness Report[image: External link] as well. It has a smaller welfare state[image: External link] and redistributes less income through government action than European nations tend to.[453]

The United States is the only advanced economy that does not guarantee its workers paid vacation[image: External link][454] and is one of just a few countries in the world without paid family leave[image: External link] as a legal right, with the others being Papua New Guinea[image: External link], Suriname[image: External link] and Liberia[image: External link].[455] While federal law currently does not require sick leave, it is a common benefit for government workers and full-time employees at corporations.[456] 74% of full-time American workers get paid sick leave, according to the Bureau of Labor Statistics, although only 24% of part-time workers get the same benefits.[456] In 2009, the United States had the third-highest workforce productivity[image: External link] per person in the world, behind Luxembourg[image: External link] and Norway[image: External link]. It was fourth in productivity per hour, behind those two countries and the Netherlands[image: External link].[457]

The 2008–2012 global recession[image: External link] significantly affected the United States, with output still below potential according to the Congressional Budget Office[image: External link].[458] It brought high unemployment[image: External link] (which has been decreasing but remains above pre-recession levels), along with low consumer confidence[image: External link], the continuing decline in home values and increase in foreclosures and personal bankruptcies[image: External link], an escalating federal debt crisis, inflation[image: External link], and rising petroleum and food prices[image: External link]. There remains a record proportion of long-term unemployed[image: External link], continued decreasing household income[image: External link], and tax and federal budget increases[image: External link].[459][460][461]
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 Income, poverty and wealth




Further information: Income in the United States[image: External link], Poverty in the United States[image: External link], Affluence in the United States[image: External link], United States counties by per capita income[image: External link], and Income inequality in the United States[image: External link]


Americans have the highest average household[image: External link] and employee[image: External link] income among OECD nations, and in 2007 had the second-highest median household income[image: External link].[462][463][464] According to the Census Bureau, median household income was $53,657 in 2014.[465] Despite accounting for only 4.4% of the global population, Americans collectively possess 41.6% of the world's total wealth,[466] and Americans make up roughly half of the world's population of millionaires.[467] The Global Food Security Index[image: External link] ranked the U.S. number one for food affordability and overall food security in March 2013.[468] Americans on average have over twice as much living space per dwelling and per person as European Union[image: External link] residents, and more than every EU nation.[469] For 2013 the United Nations Development Programme[image: External link] ranked the United States 5th among 187 countries in its Human Development Index[image: External link] and 28th in its inequality-adjusted HDI[image: External link] (IHDI).[470]

There has been a widening gap between productivity and median incomes since the 1970s.[471] However, the gap between total compensation and productivity is not as wide because of increased employee benefits such as health insurance.[472] While inflation[image: External link]-adjusted ("real") household income[image: External link] had been increasing almost every year from 1947 to 1999, it has since been flat on balance and has even decreased recently.[473] According to Congressional Research Service[image: External link], during this same period, immigration to the United States[image: External link] increased, while the lower 90% of tax filers incomes became stagnant, and eventually decreasing since 2000.[474] The rise in the share of total annual income received by the top 1 percent, which has more than doubled from 9 percent in 1976 to 20 percent in 2011, has significantly affected income inequality[image: External link],[475] leaving the United States with one of the widest income distributions among OECD nations.[476] The post-recession income gains have been very uneven, with the top 1 percent capturing 95 percent of the income gains from 2009 to 2012.[477] The extent and relevance of income inequality is a matter of debate.[478][ disputed[image: External link] – discuss[image: External link]][479]



	United States' families median net worth



	in 2013 dollars
	1998
	2013
	change



	All families
	$102,500
	$81,200
	-20.8%



	Bottom 20% of incomes
	$8,300
	$6,100
	-26.5%



	2nd lowest 20% of incomes
	$47,400
	$22,400
	-52.7%



	Middle 20% of incomes
	$76,300
	$61,700
	-19.1%



	Top 10%
	$646,600
	$1,130,700
	+74.9%




Wealth[image: External link], like income and taxes, is highly concentrated[image: External link]; the richest 10% of the adult population possess 72% of the country's household wealth, while the bottom half claim only 2%.[481] Between June 2007 and November 2008 the global recession[image: External link] led to falling asset prices around the world. Assets owned by Americans lost about a quarter of their value.[482] Since peaking in the second quarter of 2007, household wealth was down $14 trillion, but has since increased $14 trillion over 2006 levels.[483][484] At the end of 2014, household debt[image: External link] amounted to $11.8 trillion,[485] down from $13.8 trillion at the end of 2008.[486]

There were about 578,424 sheltered and unsheltered homeless persons in the U.S.[image: External link] in January 2014, with almost two-thirds staying in an emergency shelter or transitional housing program.[487] In 2011 16.7 million children lived in food-insecure households[image: External link], about 35% more than 2007 levels, though only 1.1% of U.S. children, or 845,000, saw reduced food intake or disrupted eating patterns at some point during the year, and most cases were not chronic.[488] According to a 2014 report by the Census Bureau, one in five young adults lives in poverty[image: External link] today, up from one in seven in 1980.[489]
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Main article: Transportation in the United States[image: External link]


Personal transportation is dominated by automobiles, which operate on a network of 4 million miles (6.4 million km) of public roads,[491] including one of the world's longest highway systems[image: External link] at 57,000 miles (91700 km).[492] The world's second-largest automobile market,[493] the United States has the highest rate of per-capita vehicle ownership in the world, with 765 vehicles per 1,000 Americans.[494] About 40% of personal vehicles[image: External link] are vans, SUVs[image: External link], or light trucks.[495] The average American adult (accounting for all drivers and non-drivers) spends 55 minutes driving every day, traveling 29 miles (47 km).[496]

Mass transit accounts for 9% of total U.S. work trips[image: External link].[498][499] Transport of goods by rail[image: External link] is extensive, though relatively low numbers of passengers (approximately 31 million annually) use intercity rail to travel, partly because of the low population density throughout much of the U.S. interior.[500][501] However, ridership on Amtrak[image: External link], the national intercity passenger rail system[image: External link], grew by almost 37% between 2000 and 2010.[502] Also, light rail development[image: External link] has increased in recent years.[503] Bicycle usage for work commutes is minimal.[504]

The civil airline industry[image: External link] is entirely privately owned and has been largely deregulated since 1978[image: External link], while most major airports[image: External link] are publicly owned.[505] The three largest airlines in the world by passengers carried are U.S.-based; American Airlines[image: External link] is number one after its 2013 acquisition by US Airways[image: External link].[506] Of the world's 50 busiest passenger airports[image: External link], 16 are in the United States, including the busiest, Hartsfield–Jackson Atlanta International Airport[image: External link], and the fourth-busiest, O'Hare International Airport[image: External link] in Chicago[image: External link].[507]
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Further information: Energy policy of the United States[image: External link]


The United States energy[image: External link] market is about 29,000 terawatt hours[image: External link] per year.[508] Energy consumption per capita[image: External link] is 7.8 tons (7076 kg) of oil equivalent per year, the 10th-highest rate in the world. In 2005, 40% of this energy came from petroleum, 23% from coal, and 22% from natural gas. The remainder was supplied by nuclear power and renewable energy[image: External link] sources.[509] The United States is the world's largest consumer of petroleum.[510]

For decades, nuclear power[image: External link] has played a limited role relative to many other developed countries, in part because of public perception in the wake of a 1979 accident[image: External link]. In 2007, several applications for new nuclear plants were filed.[511] The United States has 27% of global coal reserves.[512] It is the world's largest producer of natural gas and crude oil.[513]
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Main article: Drinking water supply and sanitation in the United States[image: External link]


Issues that affect water supply in the United States include droughts in the West, water scarcity[image: External link], pollution[image: External link], a backlog of investment, concerns about the affordability of water for the poorest, and a rapidly retiring workforce. Increased variability and intensity of rainfall as a result of climate change[image: External link] is expected to produce both more severe droughts and flooding, with potentially serious consequences for water supply and for pollution from combined sewer overflows[image: External link].[514][515][fn 13]
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Main article: Education in the United States[image: External link]


American public education[image: External link] is operated by state and local governments, regulated by the United States Department of Education[image: External link] through restrictions on federal grants. In most states, children are required to attend school from the age of six or seven (generally, kindergarten[image: External link] or first grade[image: External link]) until they turn 18 (generally bringing them through twelfth grade[image: External link], the end of high school[image: External link]); some states allow students to leave school at 16 or 17.[518]

About 12% of children are enrolled in parochial[image: External link] or nonsectarian[image: External link] private schools[image: External link]. Just over 2% of children are homeschooled[image: External link].[519] The U.S. spends more on education per student than any nation in the world, spending more than $11,000 per elementary student in 2010 and more than $12,000 per high school student.[520] Some 80% of U.S. college students attend public universities[image: External link].[521]

The United States has many competitive private and public institutions of higher education[image: External link]. The majority of the world's top universities listed by different ranking organizations are in the U.S.[522][523][524] There are also local community colleges[image: External link] with generally more open admission policies, shorter academic programs, and lower tuition. Of Americans 25 and older, 84.6% graduated from high school, 52.6% attended some college, 27.2% earned a bachelor's degree[image: External link], and 9.6% earned graduate degrees.[525] The basic literacy[image: External link] rate is approximately 99%.[10][526] The United Nations assigns the United States an Education Index of 0.97, tying it for 12th in the world.[527]

As for public expenditures on higher education, the U.S. trails some other OECD[image: External link] nations but spends more per student than the OECD average, and more than all nations in combined public and private spending.[520][528] As of 2012, student loan debt[image: External link] exceeded one trillion dollars, more than Americans owe on credit cards.[529]
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Main article: Culture of the United States[image: External link]


See also: Alaska Natives § Cultures[image: External link], Native American cultures in the United States[image: External link], Culture of the Native Hawaiians[image: External link], Social class in the United States[image: External link], Public holidays in the United States[image: External link], and Tourism in the United States[image: External link]


The United States is home to many cultures[image: External link] and a wide variety of ethnic groups, traditions, and values.[25][530] Aside from the Native American[image: External link], Native Hawaiian[image: External link], and Native Alaskan[image: External link] populations, nearly all Americans or their ancestors settled or immigrated within the past five centuries.[531] Mainstream American culture is a Western culture[image: External link] largely derived from the traditions of European immigrants[image: External link] with influences from many other sources, such as traditions brought by slaves from Africa[image: External link].[25][532] More recent immigration from Asia[image: External link] and especially Latin America[image: External link] has added to a cultural mix that has been described as both a homogenizing melting pot[image: External link], and a heterogeneous salad bowl[image: External link] in which immigrants and their descendants retain distinctive cultural characteristics.[25]

Core American culture was established by Protestant[image: External link] British colonists and shaped by the frontier[image: External link] settlement process, with the traits derived passed down to descendants and transmitted to immigrants through assimilation. Americans have traditionally been characterized by a strong work ethic[image: External link], competitiveness, and individualism,[533] as well as a unifying belief in an "American creed[image: External link]" emphasizing liberty, equality, private property, democracy, rule of law, and a preference for limited government.[534] Americans are extremely charitable by global standards. According to a 2006 British study, Americans gave 1.67% of GDP to charity, more than any other nation studied, more than twice the second place British figure of 0.73%, and around twelve times the French figure of 0.14%.[535][536]

The American Dream[image: External link], or the perception that Americans enjoy high social mobility[image: External link], plays a key role in attracting immigrants.[537] Whether this perception is realistic has been a topic of debate.[538][539][540][541][427][542] While mainstream culture holds that the United States is a classless society[image: External link],[543] scholars identify significant differences between the country's social classes, affecting socialization[image: External link], language, and values.[544] Americans' self-images, social viewpoints, and cultural expectations are associated with their occupations to an unusually close degree.[545] While Americans tend greatly to value socioeconomic achievement, being ordinary or average[image: External link] is generally seen as a positive attribute.[546]
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Main article: Cuisine of the United States[image: External link]


Mainstream American cuisine is similar to that in other Western countries. Wheat[image: External link] is the primary cereal grain with about three-quarters of grain products made of wheat flour[547] and many dishes use indigenous ingredients, such as turkey, venison, potatoes, sweet potatoes, corn, squash, and maple syrup which were consumed by Native Americans and early European settlers.[548] These home grown foods are part of a shared national menu on one of America's most popular holidays; Thanksgiving[image: External link], when some Americans make traditional foods to celebrate the occasion.[549]

Characteristic dishes such as apple pie, fried chicken, pizza, hamburgers, and hot dogs derive from the recipes of various immigrants. French fries, Mexican[image: External link] dishes such as burritos and tacos, and pasta dishes freely adapted from Italian[image: External link] sources are widely consumed.[551] Americans drink three times as much coffee as tea.[552] Marketing by U.S. industries is largely responsible for making orange juice and milk ubiquitous breakfast[image: External link] beverages.[553][554]

American eating habits owe a great deal to that of their British culinary[image: External link] roots with some variations. Although American lands could grow newer vegetables that Britain could not, most colonists would not eat these new foods until accepted by Europeans.[555] Over time American foods changed to a point that food critic, John L. Hess[image: External link] stated in 1972: "Our founding fathers were as far superior to our present political leaders in the quality of their food as they were in the quality of their prose and intelligence".[556]

The American fast food[image: External link] industry, the world's largest,[557] pioneered the drive-through[image: External link] format in the 1940s.[558] Fast food consumption has sparked health concerns. During the 1980s and 1990s, Americans' caloric intake rose 24%;[551] frequent dining at fast food outlets is associated with what public health officials call the American "obesity epidemic[image: External link]".[559] Highly sweetened soft drinks are widely popular, and sugared beverages account for nine percent of American caloric intake.[560]
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Main articles: American literature[image: External link], American philosophy[image: External link], Architecture of the United States[image: External link], Visual art of the United States[image: External link], and American classical music[image: External link]


In the 18th and early 19th centuries, American art and literature took most of its cues from Europe. Writers such as Nathaniel Hawthorne[image: External link], Edgar Allan Poe[image: External link], and Henry David Thoreau[image: External link] established a distinctive American literary voice by the middle of the 19th century. Mark Twain[image: External link] and poet Walt Whitman[image: External link] were major figures in the century's second half; Emily Dickinson[image: External link], virtually unknown during her lifetime, is now recognized as an essential American poet.[561] A work seen as capturing fundamental aspects of the national experience and character—such as Herman Melville[image: External link]'s Moby-Dick[image: External link] (1851), Twain's The Adventures of Huckleberry Finn[image: External link] (1885), F. Scott Fitzgerald[image: External link]'s The Great Gatsby[image: External link] (1925) and Harper Lee[image: External link]'s To Kill a Mockingbird[image: External link] (1960)—may be dubbed the "Great American Novel[image: External link]".[562]

Twelve U.S. citizens have won the Nobel Prize in Literature[image: External link], most recently Bob Dylan[image: External link] in 2016. William Faulkner[image: External link], Ernest Hemingway[image: External link] and John Steinbeck[image: External link] are often named among the most influential writers of the 20th century.[563] Popular literary genres such as the Western[image: External link] and hardboiled[image: External link] crime fiction developed in the United States. The Beat Generation[image: External link] writers opened up new literary approaches, as have postmodernist[image: External link] authors such as John Barth[image: External link], Thomas Pynchon[image: External link], and Don DeLillo[image: External link].[564]

The transcendentalists[image: External link], led by Thoreau and Ralph Waldo Emerson[image: External link], established the first major American philosophical movement[image: External link]. After the Civil War, Charles Sanders Peirce[image: External link] and then William James[image: External link] and John Dewey[image: External link] were leaders in the development of pragmatism[image: External link]. In the 20th century, the work of W. V. O. Quine[image: External link] and Richard Rorty[image: External link], and later Noam Chomsky[image: External link], brought analytic philosophy[image: External link] to the fore of American philosophical academia. John Rawls[image: External link] and Robert Nozick[image: External link] led a revival of political philosophy[image: External link]. Cornel West[image: External link] and Judith Butler[image: External link] have led a continental tradition in American philosophical academia. Chicago school economists[image: External link] like Milton Friedman[image: External link], James M. Buchanan[image: External link], and Thomas Sowell[image: External link] have affected various fields in social and political philosophy.[565][566]

In the visual arts, the Hudson River School[image: External link] was a mid-19th-century movement in the tradition of European naturalism[image: External link]. The realist paintings of Thomas Eakins[image: External link] are now widely celebrated. The 1913 Armory Show[image: External link] in New York City, an exhibition of European modernist art[image: External link], shocked the public and transformed the U.S. art scene.[567] Georgia O'Keeffe[image: External link], Marsden Hartley[image: External link], and others experimented with new, individualistic styles. Major artistic movements such as the abstract expressionism[image: External link] of Jackson Pollock[image: External link] and Willem de Kooning[image: External link] and the pop art[image: External link] of Andy Warhol[image: External link] and Roy Lichtenstein[image: External link] developed largely in the United States. The tide of modernism and then postmodernism[image: External link] has brought fame to American architects such as Frank Lloyd Wright[image: External link], Philip Johnson[image: External link], and Frank Gehry[image: External link].[568] Americans have long been important in the modern artistic medium of photography[image: External link], with major photographers including Alfred Stieglitz[image: External link], Edward Steichen[image: External link], and Ansel Adams[image: External link].[569]

One of the first major promoters of American theater[image: External link] was impresario P. T. Barnum[image: External link], who began operating a lower Manhattan[image: External link] entertainment complex in 1841. The team of Harrigan and Hart[image: External link] produced a series of popular musical[image: External link] comedies in New York starting in the late 1870s. In the 20th century, the modern musical form emerged on Broadway[image: External link]; the songs of musical theater composers such as Irving Berlin[image: External link], Cole Porter[image: External link], and Stephen Sondheim[image: External link] have become pop standards[image: External link]. Playwright Eugene O'Neill[image: External link] won the Nobel literature prize in 1936; other acclaimed U.S. dramatists include multiple Pulitzer Prize[image: External link] winners Tennessee Williams[image: External link], Edward Albee[image: External link], and August Wilson[image: External link].[571]

Though little known at the time, Charles Ives[image: External link]'s work of the 1910s established him as the first major U.S. composer in the classical tradition, while experimentalists such as Henry Cowell[image: External link] and John Cage[image: External link] created a distinctive American approach to classical composition. Aaron Copland[image: External link] and George Gershwin[image: External link] developed a new synthesis of popular and classical music.

Choreographers[image: External link] Isadora Duncan[image: External link] and Martha Graham[image: External link] helped create modern dance[image: External link], while George Balanchine[image: External link] and Jerome Robbins[image: External link] were leaders in 20th-century ballet.
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Main article: Music of the United States[image: External link]


The rhythmic and lyrical styles of African-American music[image: External link] have deeply influenced American music[image: External link] at large, distinguishing it from European traditions. Elements from folk[image: External link] idioms such as the blues[image: External link] and what is now known as old-time music[image: External link] were adopted and transformed into popular genres[image: External link] with global audiences. Jazz[image: External link] was developed by innovators such as Louis Armstrong[image: External link] and Duke Ellington[image: External link] early in the 20th century. Country music[image: External link] developed in the 1920s, and rhythm and blues[image: External link] in the 1940s.[572]

Elvis Presley[image: External link] and Chuck Berry[image: External link] were among the mid-1950s pioneers of rock and roll[image: External link]. In the 1960s, Bob Dylan[image: External link] emerged from the folk revival[image: External link] to become one of America's most celebrated songwriters and James Brown[image: External link] led the development of funk[image: External link]. More recent American creations include hip hop[image: External link] and house music[image: External link]. American pop stars such as Presley, Michael Jackson[image: External link], and Madonna[image: External link] have become global celebrities,[572] as have contemporary musical artists such as Taylor Swift[image: External link], Britney Spears[image: External link], Katy Perry[image: External link], and Beyoncé[image: External link] as well as hip hop artists Jay Z[image: External link], Eminem[image: External link] and Kanye West[image: External link].[573] Rock bands such as Metallica[image: External link], the Eagles[image: External link], and Aerosmith[image: External link] are among the highest grossing[image: External link] in worldwide sales.[574][575][576]
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Main article: Cinema of the United States[image: External link]


Hollywood[image: External link], a northern district of Los Angeles[image: External link], California, is one of the leaders in motion picture production.[577] The world's first commercial motion picture exhibition was given in New York City in 1894, using Thomas Edison[image: External link]'s Kinetoscope[image: External link].[578] The next year saw the first commercial screening of a projected film, also in New York, and the United States was in the forefront of sound film[image: External link]'s development in the following decades. Since the early 20th century, the U.S. film industry has largely been based in and around Hollywood, although in the 21st century an increasing number of films are not made there, and film companies have been subject to the forces of globalization.[579]

Director D. W. Griffith[image: External link], American's top filmmaker during the silent film period, was central to the development of film grammar[image: External link], and producer/entrepreneur Walt Disney[image: External link] was a leader in both animated film[image: External link] and movie merchandising[image: External link].[580] Directors such as John Ford[image: External link] redefined the image of the American Old West and history, and, like others such as John Huston[image: External link], broadened the possibilities of cinema with location shooting, with great influence on subsequent directors. The industry enjoyed its golden years, in what is commonly referred to as the "Golden Age of Hollywood[image: External link]", from the early sound period until the early 1960s,[581] with screen actors such as John Wayne[image: External link] and Marilyn Monroe[image: External link] becoming iconic figures.[582][583] In the 1970s, film directors such as Martin Scorsese[image: External link], Francis Ford Coppola[image: External link] and Robert Altman[image: External link] were a vital component in what became known as "New Hollywood[image: External link]" or the "Hollywood Renaissance",[584] grittier films influenced by French and Italian realist pictures of the post-war period[image: External link].[585] Since, directors such as Steven Spielberg[image: External link], George Lucas[image: External link] and James Cameron[image: External link] have gained renown for their blockbuster films, often characterized by high production costs, and in return, high earnings at the box office, with Cameron's Avatar[image: External link] (2009) earning more than $2 billion.[586]

Notable films topping the American Film Institute[image: External link]'s AFI 100[image: External link] list include Orson Welles[image: External link]'s Citizen Kane[image: External link] (1941), which is frequently cited as the greatest film of all time,[587][588] Casablanca[image: External link] (1942), The Godfather[image: External link] (1972), Gone with the Wind[image: External link] (1939), Lawrence of Arabia[image: External link] (1962), The Wizard of Oz[image: External link] (1939), The Graduate[image: External link] (1967), On the Waterfront[image: External link] (1954), Schindler's List[image: External link] (1993), Singin' in the Rain[image: External link] (1952), It's a Wonderful Life[image: External link] (1946) and Sunset Boulevard[image: External link] (1950).[589] The Academy Awards[image: External link], popularly known as the Oscars, have been held annually by the Academy of Motion Picture Arts and Sciences[image: External link] since 1929,[590] and the Golden Globe Awards[image: External link] have been held annually since January 1944.[591]
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Main article: Sports in the United States[image: External link]


American football[image: External link] is by several measures the most popular spectator sport;[593] the National Football League[image: External link] (NFL) has the highest average attendance of any sports league in the world, and the Super Bowl[image: External link] is watched by millions globally. Baseball[image: External link] has been regarded as the U.S. national sport[image: External link] since the late 19th century, with Major League Baseball[image: External link] (MLB) being the top league. Basketball[image: External link] and ice hockey[image: External link] are the country's next two leading professional team sports[image: External link], with the top leagues being the National Basketball Association[image: External link] (NBA) and the National Hockey League[image: External link] (NHL). These four major sports, when played professionally, each occupy a season at different, but overlapping, times of the year. College football[image: External link] and basketball[image: External link] attract large audiences.[594] In soccer[image: External link], the country hosted the 1994 FIFA World Cup[image: External link], the men's national soccer team[image: External link] qualified for ten World Cups and the women's team[image: External link] has won the FIFA Women's World Cup[image: External link] three times; Major League Soccer[image: External link] is the sport's highest league in the United States (featuring 19 American and 3 Canadian teams). The market for professional sports in the United States is roughly $69 billion, roughly 50% larger than that of all of Europe, the Middle East, and Africa combined.[595]

Eight Olympic Games[image: External link] have taken place in the United States. As of 2014, the United States has won 2,400 medals at the Summer Olympic Games[image: External link], more than any other country, and 281 in the Winter Olympic Games[image: External link], the second most behind Norway.[596] While most major U.S. sports have evolved out of European practices, basketball[image: External link], volleyball[image: External link], skateboarding[image: External link], and snowboarding[image: External link] are American inventions, some of which have become popular in other countries. Lacrosse[image: External link] and surfing[image: External link] arose from Native American and Native Hawaiian activities that predate Western contact.[597] The most watched individual sports[image: External link] are golf[image: External link] and auto racing[image: External link], particularly NASCAR[image: External link].[598][599] Rugby union[image: External link] is considered the fastest growing sport in the U.S., with registered players numbered at 115,000+ and a further 1.2 million participants.[600]
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Main article: Media of the United States[image: External link]


The four major broadcasters in the U.S. are the National Broadcasting Company[image: External link] (NBC), Columbia Broadcasting System[image: External link] (CBS), the American Broadcasting Company[image: External link] (ABC) and Fox[image: External link]. The four major broadcast television networks[image: External link] are all commercial entities. Cable television[image: External link] offers hundreds of channels catering to a variety of niches.[601] Americans listen to radio programming, also largely commercial, on average just over two-and-a-half hours a day.[602]

In 1998, the number of U.S. commercial radio stations had grown to 4,793 AM stations and 5,662 FM stations. In addition, there are 1,460 public radio stations. Most of these stations are run by universities and public authorities for educational purposes and are financed by public or private funds, subscriptions and corporate underwriting. Much public-radio broadcasting is supplied by NPR[image: External link] (formerly National Public Radio). NPR was incorporated in February 1970 under the Public Broadcasting Act of 1967; its television counterpart, PBS[image: External link], was also created by the same legislation. (NPR and PBS are operated separately from each other.) As of September 30, 2014, there are 15,433 licensed full-power radio stations in the US according to the U.S. Federal Communications Commission[image: External link] (FCC).[603]

Well-known newspapers are The Wall Street Journal[image: External link], The New York Times[image: External link] and USA Today[image: External link]. Although the cost of publishing has increased over the years, the price of newspapers has generally remained low, forcing newspapers to rely more on advertising revenue and on articles provided by a major wire service, such as the Associated Press or Reuters, for their national and world coverage. With very few exceptions, all the newspapers in the U.S. are privately owned, either by large chains such as Gannett[image: External link] or McClatchy[image: External link], which own dozens or even hundreds of newspapers; by small chains that own a handful of papers; or in a situation that is increasingly rare, by individuals or families. Major cities often have "alternative weeklies" to complement the mainstream daily papers, for example, New York City's The Village Voice[image: External link] or Los Angeles' LA Weekly[image: External link], to name two of the best-known. Major cities may also support a local business journal, trade papers relating to local industries, and papers for local ethnic and social groups. Early versions of the American newspaper comic strip[image: External link] and the American comic book[image: External link] began appearing in the 19th century. In 1938, Superman[image: External link], the comic book superhero[image: External link] of DC Comics[image: External link], developed into an American icon.[604] Aside from web portals[image: External link] and search engines[image: External link], the most popular websites are Facebook[image: External link], YouTube[image: External link], Wikipedia[image: External link], Yahoo.com[image: External link], eBay[image: External link], Amazon[image: External link] and Twitter[image: External link].[605]

More than 800 publications are produced in Spanish, the second most widely spoken mother tongue behind English.[606][607]
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Main articles: Science and technology in the United States[image: External link] and Science policy of the United States[image: External link]


The United States has been a leader in technological innovation since the late 19th century and scientific research since the mid-20th century. Methods for producing interchangeable parts[image: External link] were developed by the U.S. War Department by the Federal Armories during the first half of the 19th century. This technology, along with the establishment of a machine tool[image: External link] industry, enabled the U.S. to have large scale manufacturing of sewing machines, bicycles and other items in the late 19th century and became known as the American system of manufacturing[image: External link]. Factory electrification[image: External link] in the early 20th century and introduction of the assembly line[image: External link] and other labor saving techniques created the system called mass production[image: External link].[608]

In 1876, Alexander Graham Bell[image: External link] was awarded the first U.S. patent for the telephone[image: External link]. Thomas Edison[image: External link]'s research laboratory[image: External link], one of the first of its kind, developed the phonograph[image: External link], the first long-lasting light bulb[image: External link], and the first viable movie camera[image: External link].[609] The latter lead to emergence of the worldwide entertainment industry[image: External link]. In the early 20th century, the automobile companies of Ransom E. Olds[image: External link] and Henry Ford[image: External link] popularized the assembly line[image: External link]. The Wright brothers[image: External link], in 1903, made the first sustained and controlled heavier-than-air powered flight[image: External link].[610]

The rise of Fascism[image: External link] and Nazism[image: External link] in the 1920s and 1930s led many European scientists, including Albert Einstein[image: External link], Enrico Fermi[image: External link], and John von Neumann[image: External link], to immigrate to the United States.[611] During World War II, the Manhattan Project[image: External link] developed nuclear weapons, ushering in the Atomic Age[image: External link], while the Space Race[image: External link] produced rapid advances in rocketry, materials science[image: External link], and aeronautics[image: External link].[612][613]

The invention of the transistor[image: External link] in the 1950s, a key active component in practically all modern electronics[image: External link], led to many technological developments and a significant expansion of the U.S. technology industry.[614][615][616] This in turn led to the establishment of many new technology companies and regions around the country such as in Silicon Valley[image: External link] in California. Advancements by American microprocessor[image: External link] companies such as Advanced Micro Devices[image: External link] (AMD), and Intel[image: External link] along with both computer software[image: External link] and hardware[image: External link] companies that include Adobe Systems[image: External link], Apple Computer[image: External link], IBM[image: External link], Microsoft[image: External link], and Sun Microsystems[image: External link] created and popularized the personal computer[image: External link]. The ARPANET[image: External link] was developed in the 1960s to meet Defense Department[image: External link] requirements, and became the first of a series of networks which evolved[image: External link] into the Internet[image: External link].[617]

These advancements then lead to greater personalization[image: External link] of technology for individual use.[618] As of 2013, 83.8% of American households owned at least one computer[image: External link], and 73.3% had high-speed Internet service.[619] 91% of Americans also own a mobile phone as of May 2013.[620] The United States ranks highly with regard to freedom of use of the internet.[621]

In the 21st century, approximately two-thirds of research and development funding comes from the private sector.[622] The United States leads the world in scientific research papers and impact factor[image: External link].[623]
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See also: Health care in the United States[image: External link], Health care reform in the United States[image: External link], and Health insurance in the United States[image: External link]


PPP-adjusted[image: External link], compared amongst various first world nations.]] The United States has a life expectancy of 79.8 years at birth, up from 75.2 years in 1990.[625][626][627] Increasing obesity in the United States and health improvements elsewhere have contributed to lowering the country's rank in life expectancy from 1987, when it was 11th in the world.[628] Obesity rates in the United States[image: External link] are amongst the highest in the world.[629]

Approximately one-third of the adult population is obese and an additional third is overweight;[630] the obesity rate, the highest in the industrialized world, has more than doubled in the last quarter-century.[631] Obesity-related type 2 diabetes[image: External link] is considered epidemic by health care professionals.[632] The infant mortality rate of 6.17 per thousand places the United States 56th-lowest out of 224 countries.[633]

In 2010, coronary artery disease[image: External link], lung cancer[image: External link], stroke[image: External link], chronic obstructive pulmonary diseases[image: External link], and traffic accidents caused the most years of life lost in the U.S. Low back pain, depression[image: External link], musculoskeletal disorders[image: External link], neck pain, and anxiety[image: External link] caused the most years lost to disability. The most deleterious risk factors[image: External link] were poor diet, tobacco smoking, obesity, high blood pressure[image: External link], high blood sugar[image: External link], physical inactivity[image: External link], and alcohol use. Alzheimer's disease[image: External link], drug abuse, kidney disease[image: External link] and cancer, and falls caused the most additional years of life lost over their age-adjusted 1990 per-capita rates.[627] U.S. teenage pregnancy and abortion rates are substantially higher than in other Western nations, especially among blacks and Hispanics.[634]

The U.S. is a global leader in medical innovation. America solely developed or contributed significantly to 9 of the top 10 most important medical innovations since 1975 as ranked by a 2001 poll of physicians, while the European Union and Switzerland together contributed to five.[635] Since 1966, more Americans have received the Nobel Prize in Medicine[image: External link] than the rest of the world combined. From 1989 to 2002, four times more money was invested in private biotechnology companies in America than in Europe.[636] The U.S. health-care system far outspends[image: External link] any other nation, measured in both per capita spending and percentage of GDP.[637]

Health-care coverage in the United States is a combination of public and private efforts and is not universal[image: External link]. In 2014, 13.4% of the population did not carry health insurance[image: External link].[638] The subject of uninsured and underinsured Americans is a major political issue.[639][640] In 2006, Massachusetts[image: External link] became the first state to mandate universal health insurance.[641] Federal legislation[image: External link] passed in early 2010 would ostensibly create a near-universal health insurance system around the country by 2014, though the bill and its ultimate effect are issues of controversy.[642][643]
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^ English is the official language[image: External link] of 32 states; English and Hawaiian[image: External link] are both official languages in Hawaii[image: External link], and English and 20 Indigenous languages[image: External link] are official in Alaska[image: External link]. Algonquian[image: External link], Cherokee[image: External link], and Sioux[image: External link] are among many other official languages in Native-controlled lands throughout the country. French[image: External link] is a de facto, but unofficial, language in Maine[image: External link] and Louisiana[image: External link], while New Mexico[image: External link] law grants Spanish[image: External link] a special status.[4][5][6][7]


	
^ In five territories, English as well as one or more indigenous languages are official: Spanish[image: External link] in Puerto Rico, Samoan[image: External link] in American Samoa, Chamorro[image: External link] in both Guam and the Northern Mariana Islands. Carolinian[image: External link] is also an official language in the Northern Mariana Islands.


	
^ Whether the United States or China[image: External link] is larger has been disputed[image: External link]. The figure given is from the U.S. Census and United Nations.[11]


	
^ See Time in the United States[image: External link] for details about laws governing time zones in the United States.


	
^ Except American Samoa[image: External link] and the Virgin Islands[image: External link].


	
^ The five major territories are American Samoa[image: External link], Guam[image: External link], the Northern Mariana Islands[image: External link], Puerto Rico[image: External link], and the United States Virgin Islands[image: External link]. There are eleven smaller island areas without permanent populations: Baker Island[image: External link], Howland Island[image: External link], Jarvis Island[image: External link], Johnston Atoll[image: External link], Kingman Reef[image: External link], Midway Atoll[image: External link], and Palmyra Atoll[image: External link]. U.S. sovereignty over Bajo Nuevo Bank[image: External link], Navassa Island[image: External link], Serranilla Bank[image: External link], and Wake Island[image: External link] is disputed.[19]


	
^ The following two primary sources (non-mirrored) represent the range (min./max.) of total area for China and the United States. Both sources exclude Taiwan from the area of China.


	The Encyclopædia Britannica lists China as world's third-largest country (after Russia and Canada) with a total area of 9,572,900 sq km,[21] and the United States as fourth-largest at 9,526,468 sq km. The figure for the United States is less than in the CIA Factbook because it excludes coastal and territorial waters.[22]

	The CIA World Factbook lists the United States as the third-largest country (after Russia and Canada) with total area of 9,833,517 sq km,[23] and China as fourth-largest at 9,596,960 sq km.[24] This figure for the United States is greater than in the Encyclopædia Britannica because it includes coastal and territorial waters.







	
^ The United States has a very diverse population; 37 ancestry groups[image: External link] have more than one million members.[230] German Americans[image: External link] are the largest ethnic group (more than 50 million) – followed by Irish Americans[image: External link] (circa 37 million), Mexican Americans[image: External link] (circa 31 million) and English Americans[image: External link] (circa 28 million).[231][232] White Americans[image: External link] are the largest racial group[image: External link]; black Americans[image: External link] are the nation's largest racial minority[image: External link] (note that in the U.S. Census, Hispanic and Latino Americans[image: External link] are counted as an ethnic group, not a "racial" group), and third-largest ancestry group.[230] Asian Americans[image: External link] are the country's second-largest racial minority; the three largest Asian American ethnic groups are Chinese Americans[image: External link], Filipino Americans[image: External link], and Indian Americans[image: External link].[230]


	
^ Fertility[image: External link] is also a factor; in 2010 the average Hispanic woman gave birth to 2.35 children in her lifetime, compared to 1.97 for non-Hispanic black women and 1.79 for non-Hispanic white women (both below the replacement rate[image: External link] of 2.1).[246] Minorities[image: External link] (as defined by the Census Bureau as all those beside non-Hispanic, non-multiracial whites) constituted 36.3% of the population in 2010 (this is nearly 40% in 2015),[247] and over 50% of children under age one,[248] and are projected to constitute the majority by 2042.[249] This contradicts the report by the National Vital Statistics Reports, based on the U.S. census data, which concludes that 54% (2,162,406 out of 3,999,386 in 2010) of births were non-Hispanic white.[246] The Hispanic birth rate plummeted 25% between 2006 and 2013 while the rate for non-Hispanics decreased just 5%.[250]


	
^ Source: 2015 American Community Survey[image: External link], U.S. Census Bureau[image: External link]. Most respondents who speak a language other than English at home also report speaking English "well" or "very well" For the language groups listed above, the strongest English-language proficiency is among speakers of German (96% report that they speak English "well" or "very well"), followed by speakers of French (93.5%), Tagalog (92.8%), Spanish (74.1%), Korean (71.5%), Chinese (70.4%), and Vietnamese (66.9%).


	
^ In January 2015, U.S. federal government debt held by the public was approximately $13 trillion, or about 72% of U.S. GDP. Intra-governmental holdings stood at $5 trillion, giving a combined total debt of $18.080 trillion.[370][371] By 2012, total federal debt had surpassed 100% of U.S. GDP.[372] The U.S. has a credit rating[image: External link] of AA+ from Standard & Poor's[image: External link], AAA from Fitch[image: External link], and AAA from Moody's[image: External link].[373]


	
^ The Stockholm International Peace Research Institute[image: External link], SIPRI, found that the United States' arms industry[image: External link] was the world's biggest exporter of major weapons from 2005 to 2009,[436] and remained the largest exporter of major weapons during a period between 2010 and 2014, followed by Russia, China (PRC), and Germany.[437]


	
^ Droughts are likely to particularly affect the 66 percent of Americans whose communities depend on surface water.[516] As for drinking water quality, there are concerns about disinfection by-products, lead[image: External link], perchlorates[image: External link] and pharmaceutical substances, but generally drinking water quality in the U.S.[image: External link] is good.[517]







[image: TOC] TOC [image: Previous chapter] Previous Next [image: Next chapter] 
 References






	
^ 36 U.S.C.[image: External link]  § 302[image: External link] National motto


	
^ Dept. of Treasury, 2011


	
^ "U.S. Code: Title 36, 304"[image: External link]. Cornell Law School[image: External link]. August 12, 1998. Retrieved February 9, 2017. The composition by John Philip Sousa entitled 'The Stars and Stripes Forever' is the national march.


	
^ New Mexico Code 1–16–7 (1981).


	
^ New Mexico Code 14–11–13 (2011).


	
^ Cobarrubias, Juan; Fishman, Joshua A.[image: External link] (1983). Progress in Language Planning: International Perspectives[image: External link]. Walter de Gruyter. p. 195. ISBN  90-279-3358-8[image: External link]. Retrieved December 27, 2011.


	
^ García, Ofelia (2011). Bilingual Education in the 21st Century: A Global Perspective[image: External link]. John Wiley & Sons. p. 167. ISBN  1-4443-5978-9[image: External link]. Retrieved December 27, 2011.


	
^ "UNITED STATES"[image: External link]. US Census Bureau. 2015. Retrieved May 20, 2017.


	
^ a b c "America's Changing Religious Landscape"[image: External link]. Pew Research Center[image: External link]: Religion & Public Life. May 12, 2015.


	
^ a b c d "United States"[image: External link]. The World Factbook. Central Intelligence Agency. May 23, 2016. Retrieved June 10, 2016. (area given in square kilometers)


	
^ a b c "State and other areas[image: External link]", U.S. Census Bureau, MAF/TIGER[image: External link] database as of August 2010, excluding the U.S. Minor Outlying Islands. viewed October 22, 2014.


	
^ "U.S. and World Population Clock"[image: External link]. United States Census Bureau[image: External link]. Retrieved June 1, 2017.


	
^ "U.S. census department data"[image: External link] (pdf). United States Census Bureau[image: External link]. Retrieved January 24, 2010.


	
^ a b c d "Report for Selected Countries and Subjects"[image: External link]. IMF. Retrieved June 19, 2016.


	
^ "OECD Income Distribution Database: Gini, poverty, income, Methods and Concepts"[image: External link]. Organisation for Economic Co-operation and Development.


	
^ "Global inequality: How the U.S. compares"[image: External link]. Pew Research.


	
^ "Income Distribution and Poverty : by country – INEQUALITY"[image: External link]. OECD. Archived from the original[image: External link] on April 2, 2015.


	
^ "2016 Human Development Report"[image: External link] (PDF). United Nations Development Programme. 2016. Retrieved March 23, 2017.


	
^ U.S. State Department, Common Core Document to U.N. Committee on Human Rights[image: External link], December 30, 2011, Item 22, 27, 80.— and U.S. General Accounting Office Report, U.S. Insular Areas: application of the U.S. Constitution[image: External link], November 1997, p. 1, 6, 39n. Both viewed April 6, 2016.


	
^ "Wildlife Library"[image: External link]. National Wildlife Federation. Retrieved December 23, 2014.


	
^ "China"[image: External link]. Encyclopædia Britannica. Retrieved January 31, 2010.


	
^ "United States"[image: External link]. Encyclopædia Britannica. Retrieved January 31, 2010.


	
^ "United States"[image: External link]. CIA. Retrieved June 10, 2016.


	
^ "China"[image: External link]. CIA. Retrieved June 10, 2016.


	
^ a b c d Adams, J.Q.; Strother-Adams, Pearlie (2001). Dealing with Diversity. Chicago: Kendall/Hunt. ISBN 0-7872-8145-X[image: External link].


	
^ a b Maugh II, Thomas H. (July 12, 2012). "Who was first? New info on North America's earliest residents"[image: External link]. Los Angeles Times. Los Angeles County, California: Los Angeles Times. Retrieved February 25, 2015.

"What is the earliest evidence of the peopling of North and South America?"[image: External link]. Smithsonian Institution, National Museum of Natural History. June 2004. Archived from the original[image: External link] on November 28, 2007. Retrieved June 19, 2007.

Kudeba, Nicolas (February 28, 2014). "Chapter 1 – The First Big Steppe – Aboriginal Canadian History"[image: External link]. The History of Canada Podcast. Archived[image: External link] from the original on March 1, 2014.

Guy Gugliotta (February 2013). "When Did Humans Come to the Americas?"[image: External link]. Smithsonian Magazine. Washington, DC: Smithsonian Institution. Retrieved June 25, 2015.


	
^ Greene, Jack P.; Pole, J.R., eds. (2008). A Companion to the American Revolution. pp. 352–361.

Bender, Thomas (2006). A Nation Among Nations: America's Place in World History[image: External link]. New York: Hill & Wang. p. 61. ISBN  978-0-8090-7235-4[image: External link].

"Overview of the Early National Period"[image: External link]. Digital History. University of Houston. 2014. Retrieved February 25, 2015.


	
^ a b Carlisle, Rodney P.; Golson, J. Geoffrey (2007). Manifest Destiny and the Expansion of America[image: External link]. Turning Points in History Series. ABC-CLIO. p. 238. ISBN  978-1-85109-833-0[image: External link].


	
^ "The Civil War and emancipation 1861–1865"[image: External link]. Africans in America. Boston, Massachusetts: WGBH Educational Foundation. 1999. Archived from the original[image: External link] on October 12, 1999.


	
^ Britannica Educational Publishing (2009). Wallenfeldt, Jeffrey H., ed. The American Civil War and Reconstruction: People, Politics, and Power[image: External link]. America at War. Rosen Publishing Group. p. 264. ISBN  978-1-61530-045-7[image: External link].


	
^ White, Donald W. (1996). "1: The Frontiers". The American Century[image: External link]. Yale University Press. ISBN  0-300-05721-0[image: External link]. Retrieved March 26, 2013.


	
^ "Work in the Late 19th Century"[image: External link]. Library of Congress. Retrieved January 16, 2015.


	
^ Tony Judt; Denis Lacorne (June 4, 2005). With Us Or Against Us: Studies in Global Anti-Americanism[image: External link]. Palgrave Macmillan. p. 61. ISBN  978-1-4039-8085-4[image: External link].

Richard J. Samuels (December 21, 2005). Encyclopedia of United States National Security[image: External link]. SAGE Publications. p. 666. ISBN  978-1-4522-6535-3[image: External link].

Paul R. Pillar (January 1, 2001). Terrorism and U.S. Foreign Policy[image: External link]. Brookings Institution Press. p. 57. ISBN  0-8157-0004-0[image: External link].

Gabe T. Wang (January 1, 2006). China and the Taiwan Issue: Impending War at Taiwan Strait[image: External link]. University Press of America. p. 179. ISBN  978-0-7618-3434-2[image: External link].

Understanding the "Victory Disease," From the Little Bighorn to Mogadishu and Beyond[image: External link]. DIANE Publishing. p. 1. ISBN  978-1-4289-1052-2[image: External link].

Akis Kalaitzidis; Gregory W. Streich (2011). U.S. Foreign Policy: A Documentary and Reference Guide[image: External link]. ABC-CLIO. p. 313. ISBN  978-0-313-38375-5[image: External link].


	
^ "U.S. and World Population Clock"[image: External link]. United States Census Bureau. Retrieved July 11, 2016.


	
^ "Global Wealth Databook 2016"[image: External link]. Credit Suisse Research Institute. Retrieved 29 May 2017.


	
^ "Average annual wages, 2013 USD PPPs and 2013 constant prices"[image: External link]. OECD. Retrieved April 30, 2016.


	
^ "U.S. Workers World's Most Productive"[image: External link]. CBS News. February 11, 2009. Retrieved April 23, 2013.


	
^ "Manufacturing, value added (current US$)"[image: External link]. World Bank Open Data. World Bank. Retrieved February 11, 2017.


	
^ "World Economic Outlook Database, April 2015"[image: External link].


	
^ "Trends in world military expenditure, 2013"[image: External link]. Stockholm International Peace Research Institute. April 2014. Retrieved April 14, 2014.


	
^ Cohen, 2004: History and the Hyperpower

BBC, April 2008: Country Profile: United States of America

"Geographical trends of research output"[image: External link]. Research Trends. Retrieved March 16, 2014.

"The top 20 countries for scientific output"[image: External link]. Open Access Week. Retrieved March 16, 2014.

"Granted patents"[image: External link]. European Patent Office. Retrieved March 16, 2014.


	
^ a b "Cartographer Put 'America' on the Map 500 years Ago"[image: External link]. USA Today. Washington, D.C. Associated Press. April 24, 2007. Retrieved November 30, 2008.


	
^ See e.g. Encyclopædia Britannica Online, Amerigo Vespucci; and Room, Adrian. 2004. Placenames of the world: origins and meanings of the names for over 5000 natural features, countries, capitals, territories, cities, and historic sites: the name America is believed to derive[image: External link] from the feminine[image: External link] form of the explorer's first name[image: External link] in Latin.


	
^ DeLear, Byron (July 4, 2013) Who coined 'United States of America'? Mystery might have intriguing answer.[image: External link] "Historians have long tried to pinpoint exactly when the name 'United States of America' was first used and by whom... ...This latest find comes in a letter that Stephen Moylan, Esq., wrote to Col. Joseph Reed from the Continental Army Headquarters in Cambridge, Mass., during the Siege of Boston. The two men lived with Washington in Cambridge, with Reed serving as Washington's favorite military secretary and Moylan fulfilling the role during Reed's absence." Christian Science Monitor (Boston, MA).


	
^ Touba, Mariam (November 5, 2014) Who Coined the Phrase 'United States of America'? You May Never Guess[image: External link] "Here, on January 2, 1776, seven months before the Declaration of Independence and a week before the publication of Paine's Common Sense, Stephen Moylan, an acting secretary to General George Washington, spells it out, 'I should like vastly to go with full and ample powers from the United States of America to Spain' to seek foreign assistance for the cause." New-York Historical Society Museum & Library


	
^ Fay, John (July 15, 2016) The forgotten Irishman who named the 'United States of America'[image: External link] "According to the NY Historical Society, Stephen Moylan was the man responsible for the earliest documented use of the phrase "United States of America." But who was Stephen Moylan?" IrishCentral.com


	
^ ""To the inhabitants of Virginia," by A PLANTER. Dixon and Hunter's. April 6, 1776, Williamsburg, Virginia. Letter is also included in Peter Force's American Archives "[image: External link]. 5 (1287). Archived from the original[image: External link] on December 19, 2014.


	
^ Carter, Rusty (August 18, 2012). "You read it here first"[image: External link]. The Virginia Gazette. Archived from the original[image: External link] on August 22, 2012. He did a search of the archives and found the letter on the front page of the April 6, 1776, edition, published by Hunter & Dixon.


	
^ a b Safire, William (July 5, 1998). "On Language; Name That Nation"[image: External link]. The New York Times Magazine[image: External link]. New York Times. Retrieved March 15, 2016.


	
^ Mary Mostert (2005). The Threat of Anarchy Leads to the Constitution of the United States[image: External link]. CTR Publishing, Inc. p. 18. ISBN  978-0-9753851-4-2[image: External link].


	
^ DeLear, Byron (August 16, 2012). "Who coined the name 'United States of America'? Mystery gets new twist."[image: External link] Christian Science Monitor (Boston, MA).


	
^ "Jefferson's "original Rough draught" of the Declaration of Independence"[image: External link]. Princeton University. 2004. Archived from the original[image: External link] on August 5, 2004.


	
^ "The Charters of Freedom"[image: External link]. National Archives. Retrieved June 20, 2007.


	
^ Doug Brokenshire (Stanford University) (1996). Washington State Place Names[image: External link]. Caxton Press. p. 49. ISBN  978-0-87004-562-2[image: External link].


	
^ For example, the U.S. embassy in Spain calls itself the embassy of the "Estados Unidos", literally the words "states" and "united", and also uses the initials "EE.UU.", the doubled letters implying plural use in Spanish [1][image: External link] Elsewhere on the site "Estados Unidos de América" is used [2][image: External link]


	
^ Zimmer, Benjamin (November 24, 2005). "Life in These, Uh, This United States"[image: External link]. University of Pennsylvania—Language Log. Retrieved January 5, 2013.


	
^ G. H. Emerson, The Universalist Quarterly and General Review, Vol. 28 (Jan. 1891), p. 49, quoted in Zimmer paper above.


	
^ Wilson, Kenneth G. (1993). The Columbia Guide to Standard American English. New York: Columbia University Press, pp. 27–28. ISBN 0-231-06989-8[image: External link].


	
^ Craig Lockard (2010). Societies, Networks, and Transitions, Volume B: From 600 to 1750[image: External link]. University of Wisconsin. p. 315. ISBN  978-1-111-79083-7[image: External link].


	
^ "The Cambridge encyclopedia of human paleopathology[image: External link]". Arthur C. Aufderheide, Conrado Rodríguez-Martín, Odin Langsjoen (1998). Cambridge University Press[image: External link]. p. 205. ISBN 0-521-55203-6[image: External link]


	
^ Bianchine, Russo, 1992 pp. 225–232


	
^ Thornton 1987, p. 47


	
^ Kessel, 2005 pp. 142–143


	
^ Mercer Country Historical Society, 2005


	
^ Stannard, 1993


	
^ Ripper, 2008 p. 6


	
^ Ripper, 2008 p. 5


	
^ Calloway, 1998, p. 55


	
^ Walton, 2009, pp. 29–31


	
^ Remini 2007, pp. 2–3


	
^ Johnson 1997, pp. 26–30


	
^ Walton, 2009, chapter 3


	
^ Lemon, 1987


	
^ Clingan 2011, p. 13


	
^ Tadman, 2000, p. 1534


	
^ Schneider, 2007, p. 484


	
^ Lien, 1913, p. 522


	
^ Davis, 1996, p. 7


	
^ Quirk, 2011, p. 195


	
^ Bilhartz, Terry D.; Elliott, Alan C. (2007). Currents in American History: A Brief History of the United States[image: External link]. M.E. Sharpe. ISBN  978-0-7656-1817-7[image: External link].


	
^ Wood, Gordon S. (1998). The Creation of the American Republic, 1776–1787[image: External link]. UNC Press Books. p. 263. ISBN  978-0-8078-4723-7[image: External link].


	
^ Walton, 2009, pp. 38–39


	
^ Foner, Eric. The Story of American Freedom[image: External link], 1998 ISBN 0-393-04665-6[image: External link] p.4-5.


	
^ Walton, 2009, p. 35


	
^ Otis, James (1763). "The Rights of the British Colonies Asserted and Proved"[image: External link]. Online Library of Liberty. Retrieved January 10, 2015.


	
^ Humphrey, Carol Sue (2003). The Revolutionary Era: Primary Documents on Events from 1776 To 1800[image: External link]. Greenwood Publishing. pp. 8–10. ISBN  978-0-313-32083-5[image: External link].


	
^ Fabian Young, Alfred; Nash, Gary B.; Raphael, Ray (2011). Revolutionary Founders: Rebels, Radicals, and Reformers in the Making of the Nation[image: External link]. Random House Digital. pp. 4–7. ISBN  978-0-307-27110-5[image: External link].


	
^ Greene and Pole, A Companion to the American Revolution p 357. Jonathan R. Dull, A Diplomatic History of the American Revolution (1987) p. 161. Lawrence S. Kaplan, "The Treaty of Paris, 1783: A Historiographical Challenge", International History Review, Sept 1983, Vol. 5 Issue 3, pp 431–442


	
^ Boyer, 2007, pp. 192–193


	
^ Cogliano, Francis D. (2008). Thomas Jefferson: Reputation and Legacy[image: External link]. University of Virginia Press. p. 219. ISBN  978-0-8139-2733-6[image: External link].


	
^ Walton, 2009, p. 43


	
^ Gordon, 2004, pp. 27,29


	
^ Clark, Mary Ann (May 2012). Then We'll Sing a New Song: African Influences on America's Religious Landscape[image: External link]. Rowman & Littlefield. p. 47. ISBN  978-1-4422-0881-0[image: External link].


	
^ Heinemann, Ronald L., et al., Old Dominion, New Commonwealth: a history of Virginia 1607–2007, 2007 ISBN 978-0-8139-2609-4[image: External link], p.197


	
^ Billington, Ray Allen; Ridge, Martin[image: External link] (2001). Westward Expansion: A History of the American Frontier[image: External link]. UNM Press. p. 22. ISBN  978-0-8263-1981-4[image: External link].


	
^ "Louisiana Purchase"[image: External link] (PDF). National Park Services. Retrieved March 1, 2011.


	
^ Wait, Eugene M. (1999). America and the War of 1812[image: External link]. Nova Publishers. p. 78. ISBN  978-1-56072-644-9[image: External link].


	
^ Klose, Nelson; Jones, Robert F. (1994). United States History to 1877[image: External link]. Barron's Educational Series. p. 150. ISBN  978-0-8120-1834-9[image: External link].


	
^ Winchester, pp. 198, 216, 251, 253


	
^ Morrison, Michael A. (1999). Slavery and the American West: The Eclipse of Manifest Destiny and the Coming of the Civil War[image: External link]. University of North Carolina Press[image: External link]. pp. 13–21. ISBN  978-0-8078-4796-1[image: External link].


	
^ Kemp, Roger L. (2010). Documents of American Democracy: A Collection of Essential Works[image: External link]. McFarland[image: External link]. p. 180. ISBN  978-0-7864-4210-2[image: External link]. Retrieved October 25, 2015.


	
^ McIlwraith, Thomas F.; Muller, Edward K. (2001). North America: The Historical Geography of a Changing Continent[image: External link]. Rowman & Littlefield[image: External link]. p. 61. ISBN  978-0-7425-0019-8[image: External link]. Retrieved October 25, 2015.


	
^ Rawls, James J. (1999). A Golden State: Mining and Economic Development in Gold Rush California[image: External link]. University of California Press. p. 20. ISBN  978-0-520-21771-3[image: External link].


	
^ Black, Jeremy[image: External link] (2011). Fighting for America: The Struggle for Mastery in North America, 1519–1871[image: External link]. Indiana University Press[image: External link]. p. 275. ISBN  978-0-253-35660-4[image: External link].


	
^ Wishart, David J. (2004). Encyclopedia of the Great Plains[image: External link]. University of Nebraska Press[image: External link]. p. 37. ISBN  978-0-8032-4787-1[image: External link].


	
^ Smith (2001), Grant, pp. 523–526


	
^ Stuart Murray (2004). Atlas of American Military History[image: External link]. Infobase Publishing. p. 76. ISBN  978-1-4381-3025-5[image: External link]. Retrieved October 25, 2015.

Harold T. Lewis (January 1, 2001). Christian Social Witness[image: External link]. Rowman & Littlefield. p. 53. ISBN  978-1-56101-188-9[image: External link].


	
^ a b Patrick Karl O'Brien (2002). Atlas of World History[image: External link]. Oxford University Press. p. 184. ISBN  978-0-19-521921-0[image: External link]. Retrieved October 25, 2015.


	
^ Vinovskis, Maris (1990). Toward A Social History of the American Civil War: Exploratory Essays. Cambridge; New York: Cambridge University Press. p. 4. ISBN  0-521-39559-3[image: External link].


	
^ "1860 Census"[image: External link] (PDF). U.S. Census Bureau. Retrieved June 10, 2007. Page 7 lists a total slave population of 3,953,760.


	
^ De Rosa, Marshall L. (1997). The Politics of Dissolution: The Quest for a National Identity and the American Civil War. Edison, NJ: Transaction. p. 266. ISBN 1-56000-349-9[image: External link].


	
^ Shearer Davis Bowman (1993). Masters and Lords: Mid-19th-Century U.S. Planters and Prussian Junkers[image: External link]. Oxford UP. p. 221.


	
^ Jason E. Pierce (2016). Making the White Man's West: Whiteness and the Creation of the American West[image: External link]. University Press of Colorado. p. 256.


	
^ John Powell (2009). Encyclopedia of North American Immigration[image: External link]. Infobase Publishing. p. 74. ISBN  978-1-4381-1012-7[image: External link]. Retrieved October 25, 2015.


	
^ Winchester, pp. 351, 385


	
^ "Toward a Market Economy"[image: External link]. CliffsNotes[image: External link]. Houghton Mifflin Harcourt. Retrieved December 23, 2014.


	
^ "Purchase of Alaska, 1867"[image: External link]. Office of the Historian. U.S. Department of State. Retrieved December 23, 2014.


	
^ "The Spanish-American War, 1898"[image: External link]. Office of the Historian. U.S. Department of State. Retrieved December 24, 2014.


	
^ Kirkland, Edward. Industry Comes of Age: Business, Labor, and Public Policy (1961 ed.). pp. 400–405.


	
^ Zinn, 2005


	
^ Paige Meltzer, "The Pulse and Conscience of America" The General Federation and Women's Citizenship, 1945–1960," Frontiers: A Journal of Women Studies (2009), Vol. 30 Issue 3, pp. 52–76.


	
^ James Timberlake, Prohibition and the Progressive Movement, 1900–1920 (Harvard UP, 1963)


	
^ George B. Tindall, "Business Progressivism: Southern Politics in the Twenties," South Atlantic Quarterly 62 (Winter 1963): 92–106.


	
^ "U.S. Department of Labor -- History -- 6. Progressive Ideas"[image: External link]. www.dol.gov. Retrieved 2017-05-08.


	
^ McDuffie, Jerome; Piggrem, Gary Wayne; Woodworth, Steven E. (2005). U.S. History Super Review. Piscataway, NJ: Research & Education Association. p. 418. ISBN 0-7386-0070-9[image: External link].


	
^ Voris, Jacqueline Van (1996). Carrie Chapman Catt: A Public Life. Women and Peace Series. New York City: Feminist Press at CUNY. p. vii. ISBN  1-55861-139-8[image: External link]. Carrie Chapmann Catt led an army of voteless women in 1919 to pressure Congress to pass the constitutional amendment giving them the right to vote and convinced state legislatures to ratify it in 1920. ... Catt was one of the best-known women in the United States in the first half of the twentieth century and was on all lists of famous American women.


	
^ Winchester pp. 410–411


	
^ Axinn, June; Stern, Mark J. (2007). Social Welfare: A History of the American Response to Need (7th ed.). Boston: Allyn & Bacon. ISBN  978-0-205-52215-6[image: External link].


	
^ Lemann, Nicholas (1991). The Promised Land: The Great Black Migration and How It Changed America. New York: Alfred A. Knopf[image: External link]. p. 6. ISBN  0-394-56004-3[image: External link].


	
^ James Noble Gregory (1991). American Exodus: The Dust Bowl Migration and Okie Culture in California[image: External link]. Oxford University Press. ISBN  978-0-19-507136-8[image: External link]. Retrieved October 25, 2015.

"Mass Exodus From the Plains"[image: External link]. American Experience. WGBH Educational Foundation. 2013. Retrieved October 5, 2014.

Fanslow, Robin A. (April 6, 1998). "The Migrant Experience"[image: External link]. American Folklore Center. Library of Congress. Retrieved October 5, 2014.

Walter J. Stein (1973). California and the Dust Bowl Migration[image: External link]. Greenwood Press. ISBN  978-0-8371-6267-6[image: External link]. Retrieved October 25, 2015.


	
^ Yamasaki, Mitch. "Pearl Harbor and America's Entry into World War II: A Documentary History"[image: External link] (PDF). World War II Internment in Hawaii. Archived from the original[image: External link] (PDF) on December 13, 2014. Retrieved January 14, 2015.


	
^ Kelly, Brian. "The Four Policemen and. Postwar Planning, 1943–1945: The Collision of Realist and. Idealist Perspectives."[image: External link]. Retrieved June 21, 2014.


	
^ Hoopes & Brinkley 1997, p. 100.


	
^ Gaddis 1972, p. 25.


	
^ Leland, Anne; Oboroceanu, Mari–Jana (February 26, 2010). "American War and Military Operations Casualties: Lists and Statistics"[image: External link] (PDF). Congressional Research Service. Retrieved February 18, 2011. p. 2.


	
^ Kennedy, Paul (1989). The Rise and Fall of the Great Powers. New York: Vintage. p. 358. ISBN 0-679-72019-7[image: External link]. Indeed, World War II ushered in the zenith of U.S. power in what came to be called the American Century[image: External link], as Leffler 2010, p. 67, indicates: "Truman presided over the greatest military and economic power the world had ever known. War production had lifted the United States out of the Great Depression and had inaugurated an era of unimagined prosperity. Gross national product increased by 60 percent during the war, total earnings by 50 percent. Despite social unrest, labor agitation, racial conflict, and teenage vandalism, Americans had more discretionary income than ever before. Simultaneously, the U.S. government had built up the greatest war machine in human history. By the end of 1942, the United States was producing more arms than all the Axis states combined, and, in 1943, it made almost three times more armaments than did the Soviet Union. In 1945, the United States had two-thirds of the world's gold reserves, three-fourths of its invested capital, half of its shipping vessels, and half of its manufacturing capacity. Its GNP was three times that of the Soviet Union and more than five times that of Britain. It was also nearing completion of the atomic bomb, a technological and production feat of huge costs and proportions."


	
^ "The United States and the Founding of the United Nations, August 1941 – October 1945"[image: External link]. U.S. Dept. of State, Bureau of Public Affairs, Office of the Historian. October 2005. Archived from the original[image: External link] on June 12, 2007. Retrieved June 11, 2007.


	
^ "Why did Japan surrender in World War II? | The Japan Times"[image: External link]. The Japan Times. Retrieved February 8, 2017.


	
^ Pacific War Research Society (2006). Japan's Longest Day. New York: Oxford University Press. ISBN 4-7700-2887-3[image: External link].


	
^ "The National WWII Museum | New Orleans: Learn: For Students: WWII at a Glance: Remembering V-J Day"[image: External link]. www.nationalww2museum.org. Retrieved February 8, 2017.


	
^ Wagg, Stephen; Andrews, David (September 10, 2012). East Plays West: Sport and the Cold War[image: External link]. Routledge. p. 11. ISBN  978-1-134-24167-5[image: External link].


	
^ a b Collins, Michael[image: External link] (1988). Liftoff: The Story of America's Adventure in Space. New York: Grove Press.


	
^ Winchester, pp. 305–308


	
^ Blas, Elisheva. "The Dwight D. Eisenhower National System of Interstate and Defense Highways"[image: External link] (PDF). societyforhistoryeducation.org. Society for History Education. Retrieved January 19, 2015.


	
^ Richard Lightner (January 1, 2004). Hawaiian History: An Annotated Bibliography[image: External link]. Greenwood Publishing Group. p. 141. ISBN  978-0-313-28233-1[image: External link].


	
^ Dallek, Robert (2004). Lyndon B. Johnson: Portrait of a President. Oxford University Press. p. 169. ISBN  978-0-19-515920-2[image: External link].


	
^ "Our Documents – Civil Rights Act (1964)"[image: External link]. United States Department of Justice. Retrieved July 28, 2010.


	
^ "Remarks at the Signing of the Immigration Bill, Liberty Island, New York"[image: External link]. October 3, 1965. Retrieved January 1, 2012.


	
^ "Social Security"[image: External link]. ssa.gov. Retrieved October 25, 2015.


	
^ Soss, 2010, p. 277


	
^ Fraser, 1989


	
^ Ferguson, 1986, pp. 43–53


	
^ Williams, pp. 325–331


	
^ Niskanen, William A. (1988). Reaganomics: an insider's account of the policies and the people[image: External link]. Oxford University Press. p. 363. ISBN  978-0-19-505394-4[image: External link]. Retrieved October 25, 2015.


	
^ "Women in the Labor Force: A Databook"[image: External link] (PDF). U.S. Bureau of Labor Statistics. 2013. p. 11. Retrieved March 21, 2014.


	
^ Howell, Buddy Wayne (2006). The Rhetoric of Presidential Summit Diplomacy: Ronald Reagan and the U.S.-Soviet Summits, 1985–1988[image: External link]. Texas A&M University. p. 352. ISBN  978-0-549-41658-6[image: External link]. Retrieved October 25, 2015.


	
^ Kissinger, Henry[image: External link] (2011). Diplomacy[image: External link]. Simon & Schuster. pp. 781–784. ISBN  978-1-4391-2631-8[image: External link]. Retrieved October 25, 2015.

Mann, James (2009). The Rebellion of Ronald Reagan: A History of the End of the Cold War[image: External link]. Penguin. p. 432. ISBN  978-1-4406-8639-9[image: External link].



	
^ Hayes, 2009


	
^ US History.org, 2013


	
^ Charles Krauthammer[image: External link], "The Unipolar Moment," Foreign Affairs, 70/1, (Winter 1990/1), 23-33.


	
^ "Persian Gulf War"[image: External link]. Encyclopædia Britannica[image: External link]. Encyclopædia Britannica, Inc.[image: External link] 2016. Retrieved January 24, 2017.


	
^ Winchester, pp. 420–423


	
^ Dale, Reginald (February 18, 2000). "Did Clinton Do It, or Was He Lucky?"[image: External link]. The New York Times. Retrieved March 6, 2013.

Mankiw, N. Gregory (2008). Macroeconomics[image: External link]. Cengage Learning. p. 559. ISBN  978-0-324-58999-3[image: External link]. Retrieved October 25, 2015.


	
^ "North American Free Trade Agreement (NAFTA)"[image: External link] Office of the United States Trade Representative. Retrieved January 11, 2015.

Thakur; Manab Thakur Gene E Burton B N Srivastava (1997). International Management: Concepts and Cases[image: External link]. Tata McGraw-Hill Education. pp. 334–335. ISBN  978-0-07-463395-3[image: External link]. Retrieved October 25, 2015.

Akis Kalaitzidis; Gregory W. Streich (September 13, 2011). U.S. Foreign Policy: A Documentary and Reference Guide[image: External link]. ABC-CLIO. p. 201. ISBN  978-0-313-38376-2[image: External link].


	
^ Flashback 9/11: As It Happened[image: External link]. Fox News. September 9, 2011. Retrieved March 6, 2013.

"America remembers Sept. 11 attacks 11 years later"[image: External link]. CBS News. Associated Press. September 11, 2012. Retrieved March 6, 2013.

"Day of Terror Video Archive"[image: External link]. CNN. 2005. Retrieved March 6, 2013.


	
^ Walsh, Kenneth T. (December 9, 2008). "The 'War on Terror' Is Critical to President George W. Bush's Legacy"[image: External link]. U.S. News & World Report. Retrieved March 6, 2013.

Atkins, Stephen E. (2011). The 9/11 Encyclopedia: Second Edition[image: External link]. ABC-CLIO. p. 872. ISBN  978-1-59884-921-9[image: External link]. Retrieved October 25, 2015.


	
^ Wong, Edward (February 15, 2008). "Overview: The Iraq War"[image: External link]. The New York Times. Retrieved March 7, 2013.

Johnson, James Turner (2005). The War to Oust Saddam Hussein: Just War and the New Face of Conflict[image: External link]. Rowman & Littlefield. p. 159. ISBN  978-0-7425-4956-2[image: External link]. Retrieved October 25, 2015.

Durando, Jessica; Green, Shannon Rae (December 21, 2011). "Timeline: Key moments in the Iraq War"[image: External link]. USA Today. Associated Press. Retrieved March 7, 2013.


	
^ George W. Bush[image: External link] (January 10, 2007). "Fact Sheet: The New Way Forward in Iraq"[image: External link]. Office of the Press Secretary. Retrieved January 26, 2017. After talking to some Afghan leaders, it was said that the Iran's would be revolting if more troops were to be sent to Iran.


	
^ Feaver, Peter[image: External link] (August 13, 2015). "Hillary Clinton and the Inconvenient Facts About the Rise of the Islamic State"[image: External link]. Foreign Policy[image: External link]. [T]he Obama team itself, including Clinton, have repeatedly confirmed that they understand that the surge was successful. Clinton even conceded to former Defense Secretary Robert Gates: 'The surge worked.'


	
^ "Iraqi surge exceeded expectations, Obama says"[image: External link]. NBC News[image: External link]. Associated Press. September 4, 2008. Obama said the surge of U.S. troops has 'succeeded beyond our wildest dreams.'


	
^ Wallison, Peter[image: External link] (2015). Hidden in Plain Sight: What Really Caused the World's Worst Financial Crisis and Why It Could Happen Again. Encounter Books[image: External link]. ISBN  978-1-59403-770-2[image: External link].


	
^ Financial Crisis Inquiry Commission[image: External link] (2011). Financial Crisis Inquiry Report[image: External link] (PDF). ISBN  978-1-60796-348-6[image: External link].


	
^ Taylor, John B.[image: External link] (January 2009). "The Financial Crisis and the Policy Responses: An Empirical Analysis of What Went Wrong"[image: External link] (PDF). Hoover Institution Economics Paper Series. National Bureau of Economic Research[image: External link]. Retrieved January 21, 2017.


	
^ Hilsenrath, Jon; Ng, Serena; Paletta, Damian (September 18, 2008). "Worst Crisis Since '30s, With No End Yet in Sight"[image: External link]. The Wall Street Journal[image: External link]. Dow Jones & Company[image: External link]. Retrieved January 21, 2017.


	
^ "Barack Obama elected as America's first black president"[image: External link]. History.com. A&E Television Networks, LLC. Retrieved October 7, 2014.


	
^ "Barack Obama: Face Of New Multiracial Movement?"[image: External link]. NPR. November 12, 2008. Retrieved October 4, 2014.


	
^ Washington, Jesse; Rugaber, Chris (September 9, 2011). "African-American Economic Gains Reversed By Great Recession"[image: External link]. Huffington Post. Associated Press. Archived from the original[image: External link] on June 16, 2013. Retrieved March 7, 2013.


	
^ "What the Stimulus Accomplished"[image: External link]. The New York Times[image: External link]. The New York Times Company[image: External link]. February 22, 2014. Retrieved January 21, 2017.


	
^ "Economic Stimulus"[image: External link]. IGM Polls. Initiative on Global Markets[image: External link] at the University of Chicago[image: External link]. February 15, 2012. Retrieved January 21, 2017.


	
^ Lux, Marshall; Robert, Greene (2015). "The State and Fate of Community Banking"[image: External link]. Harvard Mossavar-Rahmani Center for Business and Government. Retrieved January 21, 2017.


	
^ "Federal Subsidies for Health Insurance Coverage for People Under Age 65: 2016 to 2026"[image: External link]. Congressional Budget Office[image: External link]. Retrieved January 21, 2017.


	
^ Bradner, Eric (January 13, 2017). "Ryan: GOP will repeal, replace Obamacare at same time"[image: External link]. CNN[image: External link]. Retrieved January 21, 2017.


	
^ Jacobson, Gary C. (March 2011). "The Republican Resurgence in 2010". Political Science Quarterly[image: External link]. 126 (1): 27–52. doi[image: External link]: 10.1002/j.1538-165X.2011.tb00693.x[image: External link].


	
^ Shanker, Thom; Schmidt, Michael S.; Worth, Robert F. (December 15, 2011). "In Baghdad, Panetta Leads Uneasy Closure to Conflict"[image: External link]. The New York Times.


	
^ "The JRTN Movement and Iraq's Next Insurgency | Combating Terrorism Center at West Point"[image: External link]. United States Military Academy[image: External link]. Retrieved January 26, 2017.


	
^ "Al-Qaeda's Resurgence in Iraq: A Threat to U.S. Interests"[image: External link]. U.S Department of State. January 26, 2017. Retrieved November 26, 2010.


	
^ Peter Baker[image: External link] (January 26, 2017). "U.S. to Restore Full Relations With Cuba, Erasing a Last Trace of Cold War Hostility"[image: External link]. The New York Times.


	
^ Gordon, Michael R.; Sanger, David E. (July 15, 2015). "Deal Reached on Iran Nuclear Program; Limits on Fuel Would Lessen With Time"[image: External link]. The New York Times[image: External link]. The New York Times Company[image: External link]. Retrieved January 26, 2017.


	
^ "2010 Census Area"[image: External link] (PDF). census.gov. U.S. Census Bureau. p. 41. Retrieved January 18, 2015.


	
^ "United States"[image: External link]. Encyclopædia Britannica. Retrieved March 25, 2008. (area given in square miles)


	
^ "Population by Sex, Rate of Population Increase, Surface Area and Density"[image: External link] (PDF). Demographic Yearbook 2005. UN Statistics Division. Retrieved March 25, 2008. (area given in square kilometers)


	
^ "Area"[image: External link]. The World Factbook. Central Intelligence Agency. Retrieved January 15, 2015.


	
^ "Geographic Regions of Georgia"[image: External link]. Georgia Info. Digital Library of Georgia. Retrieved December 24, 2014.


	
^ a b Lew, Alan. "PHYSICAL GEOGRAPHY OF THE US"[image: External link]. GSP 220 – Geography of the United States. North Arizona University. Archived from the original[image: External link] on April 9, 2016. Retrieved December 24, 2014.


	
^ Harms, Nicole. "Facts About the Rocky Mountain Range"[image: External link]. Travel Tips. USA Today. Retrieved December 24, 2014.


	
^ "Great Basin"[image: External link]. Encyclopædia Britannica. Retrieved December 24, 2014.


	
^ "Mount Whitney, California"[image: External link]. Peakbagger. Retrieved December 24, 2014.


	
^ "Find Distance and Azimuths Between 2 Sets of Coordinates (Badwater 36-15-01-N, 116-49-33-W and Mount Whitney 36-34-43-N, 118-17-31-W)"[image: External link]. Federal Communications Commission. Retrieved December 24, 2014.


	
^ Poppick, Laura. "US Tallest Mountain's Surprising Location Explained"[image: External link]. LiveScience. Retrieved May 2, 2015.


	
^ O'Hanlon, Larry (March 14, 2005). "America's Explosive Park"[image: External link]. Discovery Channel. Archived from the original[image: External link] on March 14, 2005. Retrieved April 5, 2016.


	
^ Boyden, Jennifer. "Climate Regions of the United States"[image: External link]. Travel Tips. USA Today. Retrieved December 24, 2014.


	
^ "World Map of Köppen−Geiger Climate Classification"[image: External link] (PDF). Retrieved August 19, 2015.


	
^ Perkins, Sid (May 11, 2002). "Tornado Alley, USA"[image: External link]. Science News. Archived from the original[image: External link] on July 1, 2007. Retrieved September 20, 2006.


	
^ Len McDougall (2004). The Encyclopedia of Tracks and Scats: A Comprehensive Guide to the Trackable Animals of the United States and Canada[image: External link]. Lyons Press. p. 325. ISBN  978-1-59228-070-4[image: External link].


	
^ Morin, Nancy. "Vascular Plants of the United States"[image: External link] (PDF). Plants. National Biological Service. Archived from the original[image: External link] (PDF) on July 24, 2013. Retrieved October 27, 2008.


	
^ Osborn, Liz. "Number of Native Species in United States"[image: External link]. Current Results Nexus. Retrieved January 15, 2015.


	
^ "Numbers of Insects (Species and Individuals)"[image: External link]. Smithsonian Institution. Retrieved January 20, 2009.


	
^ Lawrence, E.A. (1990). "Symbol of a Nation: The Bald Eagle in American Culture". The Journal of American Culture. 13 (1): 63–69. doi[image: External link]: 10.1111/j.1542-734X.1990.1301_63.x[image: External link].


	
^ "National Park Service Announces Addition of Two New Units"[image: External link] (Press release). National Park Service. February 28, 2006. Archived from the original[image: External link] on October 1, 2006. Retrieved February 10, 2017.


	
^ Lipton, Eric; Krauss, Clifford (August 23, 2012). "Giving Reins to the States Over Drilling"[image: External link]. New York Times. Retrieved January 18, 2015.


	
^ Gorte, Ross W.; Vincent, Carol Hardy.; Hanson, Laura A.; Marc R., Rosenblum. "Federal Land Ownership: Overview and Data"[image: External link] (PDF). fas.org. Congressional Research Service. Retrieved January 18, 2015.


	
^ "Chapter 6: Federal Programs to Promote Resource Use, Extraction, and Development"[image: External link]. doi.gov. U.S. Department of the Interior. Archived from the original[image: External link] on March 18, 2015. Retrieved January 19, 2015.


	
^ The National Atlas of the United States of America (January 14, 2013). "Forest Resources of the United States"[image: External link]. Nationalatlas.gov. Archived from the original[image: External link] on May 7, 2009. Retrieved January 13, 2014.


	
^ "Land Use Changes Involving Forestry in the United States: 1952 to 1997, With Projections to 2050"[image: External link] (PDF). 2003. Retrieved January 13, 2014.


	
^ Daynes & Sussman, 2010, pp. 3, 72, 74–76, 78


	
^ Hays, Samuel P. (2000). A History of Environmental Politics since 1945.


	
^ Collin, Robert W. (2006). The Environmental Protection Agency: Cleaning Up America's Act[image: External link]. Greenwood Publishing Group. p. 1. ISBN  978-0-313-33341-5[image: External link]. Retrieved October 25, 2015.


	
^ Turner, James Morton (2012). The Promise of Wilderness


	
^ Endangered species Fish and Wildlife Service[image: External link]. General Accounting Office, DIANE Publishing. p. 1. ISBN  978-1-4289-3997-4[image: External link]. Retrieved October 25, 2015.


	
^ "Population estimates, July 1, 2016, (V2016)"[image: External link].


	
^ "CT1970p2-13: Colonial and Pre-Federal Statistics"[image: External link] (PDF). United States Census Bureau. 2004. p. 1168. Retrieved August 20, 2015.


	
^ Historical Census Statistics on Population Totals By Race, 1790 to 1990...[image: External link]. U.S. Census Bureau. Retrieved May 28, 2013.


	
^ a b c "ACS DEMOGRAPHIC AND HOUSING ESTIMATES, 2015 American Community Survey 1-Year Estimates, (V2015)"[image: External link]. www.census.gov. Retrieved October 15, 2016.


	
^ "U.S. and World Population Clock"[image: External link]. U.S. Census Bureau[image: External link]. Retrieved April 25, 2016.


	
^ "Statistical Abstract of the United States"[image: External link] (PDF). United States Census Bureau[image: External link]. 2005. Retrieved October 25, 2015.


	
^ "Executive Summary: A Population Perspective of the United States"[image: External link]. Population Resource Center. May 2000. Archived from the original[image: External link] on June 4, 2007. Retrieved December 20, 2007.


	
^ Alesha E. Doan (2007). Opposition and Intimidation:The abortion wars and strategies of political harassment. University of Michigan. p. 40.


	
^ "Changing Patterns in U.S. Immigration and Population"[image: External link]. pewtrusts.org.


	
^ a b "Modern Immigration Wave Brings 59 Million to U.S. – Pew Research Center"[image: External link]. Pew Research Center's Hispanic Trends Project. September 28, 2015.


	
^ a b c "Ancestry 2000"[image: External link] (PDF). U.S. Census Bureau. June 2004. Archived from the original[image: External link] (PDF) on December 4, 2004. Retrieved December 2, 2016.


	
^ "Table 52. Population by Selected Ancestry Group and Region: 2009"[image: External link] (PDF). U.S. Census Bureau. 2009. Archived from the original[image: External link] (PDF) on December 25, 2012. Retrieved February 11, 2017.










OEBPS/BookwireInBookPromotion/9788026864257.jpg





OEBPS/BookwireInBookPromotion/9788026863885.jpg
2012 Benghazi
Attack






OEBPS/BookwireInBookPromotion/9788026857358.jpg
Washington,
D.C.

7

by Wikipsdia contributors

e-Pedia





OEBPS/Images/toc.png





OEBPS/cover.jpg





OEBPS/Images/external.png





OEBPS/Images/previous.png





OEBPS/BookwireInBookPromotion/9788026860648.jpg





OEBPS/BookwireInBookPromotion/9788026852278.jpg





OEBPS/Images/next.png





