Food chemistry
“Food Chemistry” redirects here. For the journal, see Food and Drug Administration in 1906. The American
Food Chemistry (journal).
Chemical Society would establish their Agricultural and
Food Chemistry Division in 1908 while the Institute of
Food chemistry is the study of chemical processes and Food Technologists would establish their Food Chemistry
Division in 1995.
interactions of all biological and non-biological compo[1][2]
nents of foods.
The biological substances include Food chemistry concepts are often drawn from rheology,
such items as meat, poultry, lettuce, beer, and milk as theories of transport phenomena, physical and chemical
examples. It is similar to biochemistry in its main com- thermodynamics, chemical bonds and interaction forces,
ponents such as carbohydrates, lipids, and protein, but quantum mechanics and reaction kinetics, biopolymer
it also includes areas such as water, vitamins, minerals, science, colloidal interactions, nucleation, glass transienzymes, food additives, ﬂavors, and colors. This disci- tions and freezing/disordered or noncrystalline solids,
pline also encompasses how products change under cer- and thus has Food Physical Chemistry as a foundation
tain food processing techniques and ways either to en- area.[4][5]
hance or to prevent them from happening. An example
of enhancing a process would be to encourage fermentation of dairy products with microorganisms that con2 Water in food systems
vert lactose to lactic acid; an example of preventing a
process would be stopping the browning on the surface
of freshly cut Red Delicious apples using lemon juice or Main article: Water
other acidulated water.
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A major component of food is water, which can encompass anywhere from 50% in meat products to 95% in
lettuce, cabbage, and tomato products. It is also an excellent place for bacterial growth and food spoilage if it is
not properly processed. One way this is measured in food
is by water activity which is very important in the shelf life
of many foods during processing. One of the keys to food
preservation in most instances is reduce the amount of
water or alter the water’s characteristics to enhance shelflife. Such methods include dehydration, freezing, and
refrigeration[6][7][8][9] This ﬁeld encompasses the “physiochemical principles of the reactions and conversions that
occur during the manufacture, handling, and storage of
foods” [10] .

History of food chemistry

The scientiﬁc approach to food and nutrition arose with
attention to agricultural chemistry in the works of J. G.
Wallerius, Humphry Davy, and others. For example,
Davy published Elements of Agricultural Chemistry, in a
Course of Lectures for the Board of Agriculture (1813) in
the United Kingdom which would serve as a foundation
for the profession worldwide, going into a ﬁfth edition.
Earlier work included that by Carl Wilhelm Scheele who
isolated malic acid from apples in 1785.
In 1874 the Society of Public Analysts was formed, with
the aim of applying analytical methods to the beneﬁt of
the public.[3] Its early experiments were based on bread,
milk and wine.

3 Carbohydrates

It was also out of concern for the quality of the food supply, mainly food adulteration and contamination issues
that would ﬁrst stem from intentional contamination to
later with chemical food additives by the 1950s. The development of colleges and universities worldwide, most
notably in the United States, would expand food chemistry as well with research of the dietary substances, most
notably the Single-grain experiment during 1907-11. Additional research by Harvey W. Wiley at the United States
Department of Agriculture during the late 19th century
would play a key factor in the creation of the United States

Main article: Carbohydrate
Comprising 75% of the biological world and 80% of all
food intake for human consumption, the most common
known human carbohydrate is Sucrose. The simplest version of a carbohydrate is a monosaccharide which possesses the properties of carbon, hydrogen, and oxygen in
a 1:2:1 ratio under a general formula of C H₂ O where n
is a minimum of 3. Glucose is an example of a monosaccharide as is fructose. Combine them in the picture
shown to the right and you have sucrose, one of the more
common sugar products around.
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Sucrose: ordinary table sugar and probably the most familiar
carbohydrate.

A chain of monosaccharides form to make a
polysaccharide. Such polysaccharides include pectin,
dextran, agar, and xanthan.
Sugar content is commonly measured in degrees brix.
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VITAMINS

function of cells. Consisting mainly of carbon, nitrogen,
hydrogen, oxygen, and some sulfur, they also may contain
iron, copper, phosphorus, or zinc.
In food, proteins are essential for growth and survival and
vary depending upon a person’s age and physiology (e.g.,
pregnancy). Protein is commonly obtained from animal
sources: eggs, milk, and meat. Nuts, grains and legumes
provide vegetable sources of protein, and protein combining of vegetable sources is used to achieve complete
protein nutritional quotas from vegetables.
Protein sensitivity as food allergy is detected with the
ELISA test.

6 Enzymes
Main article: Enzyme

Lipids

Enzymes are biochemical catalysts used in converting
processes from one substance to another. They are
also involved in reducing the amount of time and enMain article: Lipid
ergy required to complete a chemical process. Many aspects of the food industry use catalysts, including baking,
The term lipid comprises a diverse range of molecules brewing, dairy, and fruit juices, to make cheese, beer, and
and to some extent is a catchall for relatively water- bread.
insoluble or nonpolar compounds of biological origin, including waxes, fatty acids (including essential fatty acids),
fatty-acid derived phospholipids, sphingolipids, glycol- 7 Vitamins
ipids and terpenoids, such as retinoids and steroids. Some
lipids are linear aliphatic molecules, while others have
Main article: Vitamin
ring structures. Some are aromatic, while others are not.
Vitamins are nutrients required in small amounts for esSome are ﬂexible, while others are rigid.
Most lipids have some polar character in addition to being
largely nonpolar. Generally, the bulk of their structure
is nonpolar or hydrophobic (“water-fearing”), meaning
that it does not interact well with polar solvents like water. Another part of their structure is polar or hydrophilic
(“water-loving”) and will tend to associate with polar solvents like water. This makes them amphiphilic molecules
(having both hydrophobic and hydrophilic portions). In
the case of cholesterol, the polar group is a mere -OH
(hydroxyl or alcohol).
Lipids in food include the oils of such grains as corn,
soybean, from animal fats, and are parts of many foods
such as milk, cheese, and meat. They also act as vitamin
carriers as well.
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Food proteins

Main article: Protein (nutrient)

Riboﬂavin (Vitamin B2 ), water soluble.

sential metabolic reactions in the body. These are broken
Proteins compose over 50% of the dry weight of an av- down in nutrition as either water soluble (Vitamin C) or
erage living cell and are very complex macromolecules. fat soluble (Vitamin E). An adequate supply of vitamins
They also play a fundamental role in the structure and can prevent diseases such as beriberi, anemia, and scurvy
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while an overdose of vitamins can produce nausea and emulsiﬁer for emulsion mixtures like mayonnaise. These
vomiting or even death.
are generally listed by "E number" in the European Union
or GRAS ("generally recognized as safe") by the United
States Food and Drug Administration.
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Minerals

Main article: Dietary mineral
Dietary minerals in foods are large and diverse with many
required to function while other trace elements can be
hazardous if consumed in excessive amounts. Bulk minerals with a Reference Daily Intake (RDI, formerly Recommended Daily Allowance (RDA)) of more than 200
mg/day are calcium, magnesium, and potassium while
important trace minerals (RDI less than 200 mg/day) are
copper, iron, and zinc. These are found in many foods,
but can also be taken in dietary supplements.

12 See also
• Food physical chemistry
• Dietary supplement
• Food and Bioprocess Technology (journal)
• Food Chemistry (journal)
• Food composition
• Food engineering
• Food fortiﬁcation
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Color

main|Food coloring
Food coloring is added to change the color of any food
substance. It is mainly for sensory analysis purposes. It
can be used to simulate the natural color of a product as
perceived by the customer, such as red dye like FD&C
Red No.40 Allura Red AC to ketchup or to add unnatural
colors to a product like Kellogg company Kellogg’s Froot
Loops. Caramel is a natural food dye; the industrial form,
caramel coloring, is the most widely used food coloring
and is found in foods from soft drinks to soy sauce, bread,
and Pickling|pickles.

• Food microbiology
• Food packaging
• Food preservation
• Food rheology
• Food safety
• Food science
• Food storage
• Food supplements
• Food technology
• Nutraceutical
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Flavors

Main article: Flavor
Flavor in food is important in how food smells and tastes
to the consumer, especially in sensory analysis. Some of
these products occur naturally like salt and sugar, but ﬂavor chemists (called a "ﬂavorist") develop many of these
ﬂavors for food products. Such artiﬁcial ﬂavors include
methyl salicylate which creates the wintergreen odor and
lactic acid which gives milk a tart taste.
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Food additives

Main article: Food additive
Food additives are substances added to food for preserving ﬂavors, or improving taste or appearance. The processes are as old as adding vinegar for pickling or as an

• Nutriﬁcation (also called food enrichment or fortiﬁcation)
Food chemist also help extract color from food, which is
one of many jobs they have.

13 References
[1] John M. de Man.1999. Principles of Food Chemistry
(Food Science Text Series), Springer Science, Third Edition
[2] John M. de Man. 2009. Food process engineering and
technology, Academic Press, Elsevier: London and New
York, 1st edn.
[3] Proc. Soc. Analyt. Chem p. 234
[4] Pieter Walstra. 2003. Physical Chemistry Of Foods. Marcel Dekker, Inc.: New York, 873 pages
[5] Physical Chemistry Of Food Processes: Fundamental Aspects.1992.van Nostrand-Reinhold vol.1., 1st Edition,

4

15

[6] Pieter Walstra. 2003. Physical Chemistry Of Foods. Marcel Dekker, Inc.: New York, 873 pages
[7] Physical Chemistry Of Food Processes: Fundamental Aspects.1992.van Nostrand-Reinhold vol.1., 1st Edition,
[8] Henry G. Schwartzberg, Richard W. Hartel. 1992. Physical Chemistry of Foods. IFT Basic Symposium Series,
Marcel Dekker, Inc.:New York, 793 pages
[9] Physical Chemistry of Food Processes, Advanced Techniques, Structures and Applications.1994. van NostrandReinhold vols.1-2., 1st Edition, 998 pages; 3rd edn. Minuteman Press, 2010; vols. 2-3, ﬁfth edition (in press)
[10] Pieter Walstra. 2003. Physical Chemistry Of Foods. Marcel Dekker, Inc.: New York, 873 pages

14

Bibliography

• Fennema, O.R., Ed. (1985). Food Chemistry - Second Edition, Revised and Expanded. New York:
Marcel Dekker, Inc.
• Francis, F.J. (2000). “Harvey W. Wiley: Pioneer
in Food Science and Quality.” In A Century of Food
Science. Chicago: Institute of Food Technologists.
pp. 13–14.
• Potter, N.N. and J.H. Hotchkiss. (1995). Food Science, Fifth Edition. New York: Champman & Hall.
pp. 24–68.
• U.S. Food and Drug Administration. (1993). Everything Added to Food in the United States. Boca
Raton, Florida: C.K. Smoley (c/o CRC press, Inc.).

15

External links

• American Chemical Society Agricultural and Food
Chemistry Division website.
• Institute of Food Technologists Food Chemistry Division website.
• Association of Public Analysts
• The Penn State University,Food Chemistry,USA
• Wageningen University, Laboratory of Food Chemistry, The Netherlands
• / Mexican Food Recipe

EXTERNAL LINKS

5

16
16.1

Text and image sources, contributors, and licenses
Text

• Food chemistry Source: https://en.wikipedia.org/wiki/Food_chemistry?oldid=668393887 Contributors: Michael Hardy, Macrakis, Discospinster, Rgdboer, Smalljim, Alansohn, MatthewEHarbowy, RubenSchade, Sciurinæ, Stemonitis, CiTrusD, V8rik, Nihiltres, Rada,
Bota47, 21655, Tevildo, Sardanaphalus, KnowledgeOfSelf, Hmains, Quinsareth, Colonies Chris, JHunterJ, ChrisCork, Thijs!bot, Mojo
Hand, Miller17CU94, Mentiﬁsto, Seaphoto, KP Botany, Omegakent, GoodDamon, User A1, Nono64, Jeepday, NewEnglandYankee, Jeﬀ
G., Embokias, Philip Trueman, Drunkenmonkey, TXiKiBoT, Mosmof, Littlealien182, Knorrepoes~enwiki, LeaveSleaves, Enviroboy, Logan, RayCarley, Jerryobject, Flyer22, Chromaticity, Oxymoron83, ClueBot, Harland1, El bot de la dieta, Publicanalyst, Vanished user
uih38riiw4hjlsd, Roxy the dog, Anturiaethwr, Addbot, Gordonliu420, Bassbonerocks, Jhjlj, Lightbot, Luckas-bot, Yobot, Rekcor, Drhoy,
Dendlai, Bci2, Porkkana1234, Tricky9981, 4twenty42o, Almabot, Crzer07, Flowerheaven, Pinethicket, EmausBot, John of Reading, Courcelles is travelling, Rangoon11, ClueBot NG, Northamerica1000, Mifter Public, AvocatoBot, NotWith, MahdiBot, Khazar2, Rainbow
Shifter, JamesMoose, PeterFromBC, AioftheStorm, Mon3oturf, Christie Tay, Faicalo, KasparBot, Anthony Azansa and Anonymous: 100

16.2

Images

• File:Commons-logo.svg Source: https://upload.wikimedia.org/wikipedia/en/4/4a/Commons-logo.svg License: ? Contributors: ? Original
artist: ?
• File:Folder_Hexagonal_Icon.svg Source: https://upload.wikimedia.org/wikipedia/en/4/48/Folder_Hexagonal_Icon.svg License: Cc-bysa-3.0 Contributors: ? Original artist: ?
• File:Foodlogo2.svg Source: https://upload.wikimedia.org/wikipedia/commons/d/d6/Foodlogo2.svg License: CC-BY-SA-3.0 Contributors: Original Original artist: Seahen
• File:Nuvola_apps_edu_science.svg Source: https://upload.wikimedia.org/wikipedia/commons/5/59/Nuvola_apps_edu_science.svg License: LGPL Contributors: http://ftp.gnome.org/pub/GNOME/sources/gnome-themes-extras/0.9/gnome-themes-extras-0.9.0.tar.gz Original artist: David Vignoni / ICON KING
• File:People_icon.svg Source: https://upload.wikimedia.org/wikipedia/commons/3/37/People_icon.svg License: CC0 Contributors: OpenClipart Original artist: OpenClipart
• File:Portal-puzzle.svg Source: https://upload.wikimedia.org/wikipedia/en/f/fd/Portal-puzzle.svg License: Public domain Contributors: ?
Original artist: ?
• File:Riboflavin.png Source: https://upload.wikimedia.org/wikipedia/commons/8/89/Riboflavin.png License: Public domain Contributors: ? Original artist: ?
• File:Saccharose.svg Source: https://upload.wikimedia.org/wikipedia/commons/0/0e/Saccharose.svg License: Public domain Contributors:
? Original artist: ?
• File:Stylised_Lithium_Atom.svg Source: https://upload.wikimedia.org/wikipedia/commons/e/e1/Stylised_Lithium_Atom.svg License:
CC-BY-SA-3.0 Contributors: based oﬀ of Image:Stylised Lithium Atom.png by Halfdan. Original artist: SVG by Indolences. Recoloring
and ironing out some glitches done by Rainer Klute.
• File:Symbol_book_class2.svg Source: https://upload.wikimedia.org/wikipedia/commons/8/89/Symbol_book_class2.svg License: CC
BY-SA 2.5 Contributors: Mad by Lokal_Proﬁl by combining: Original artist: Lokal_Proﬁl
• File:Wikiquote-logo.svg Source: https://upload.wikimedia.org/wikipedia/commons/f/fa/Wikiquote-logo.svg License: Public domain
Contributors: ? Original artist: ?

16.3

Content license

• Creative Commons Attribution-Share Alike 3.0

