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Abstract: Antioxidants are man-made or natural substances that may prevent or delay some types of cell damage. Antioxidants are found in many foods,
including fruits and vegetables. Although oxidation reactions are crucial for life, they can also be damaging; plants and animals maintain complex systems
of multiple types of antioxidants, such as glutathione, vitamin C, vitamin A, and vitamin E as well as enzymes such as catalase, superoxide dismutase
and various peroxides. Traditional herbal medicines, dietary foods were the main source of antioxidant for ancient peoples that protected them from the
damage caused by free radicals. Antioxidants are widely used in dietary supplements and have been investigated for the prevention of diseases such as
cancer, coronary heart disease and even altitude sickness. Although initial studies suggested that antioxidant supplements might promote health, later large
clinical trials of antioxidant supplements including beta-carotene, vitamin A, and vitamin E singly or in different combinations suggest that supplementation
has no effect on mortality or possibly increases it. These are also use in the food industry in the form of preservatives in foods and cosmetics and to prevent
the degradation to rubber and gasoline.
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Introduction
Antioxidants are believed to play a very important role in the

body defense system against ROS Boxin et al. (2002), Vivek and
Surendra (2006). In another term antioxidant is “any substance that,
when present at low concentrations compared with that of an oxidizable
substrate, significantly delays or inhibits oxidation of that substrate Halliwell
and Gutteridge (1995). Halliwell (2007) reported that an antioxidant is
“any substance that delays, prevents or removes oxidative damage to
a target molecule. Antioxidants are an inhibitor of the process of oxidation,
even at relatively small concentration and thus have diverse physiological
role in the body. Antioxidant constituents of the plant material act as
radical scavengers, and helps in converting the radicals to less reactive
species. A variety of free radical scavenging antioxidants is found in
dietary sources like fruits, vegetables and tea, etc. This review presents
some information about the antioxidant/antiradicals and their role in our
body and also their presence in spices and herbs Nema et al. (2009).
Mark Perciva (1998) Antioxidants are our first line of defense against
free radical damage, and are critical for maintaining optimum health and
well being. Regular consumption of  anti-oxidative vegetables and fruits
has been recognized as reducing the risk of chronic diseases
Dembinska-Kiec et al. (2008). Studies demonstrate that an antioxidant-
rich diet has a very positive health impact in the long run Sin et al.
(2013) and Willis et al. (2009). It is a well-known fact that citrus fruits
(oranges, lemons, etc.) contain a high amount of natural antioxidants,
such as vitamin C. Blueberries, strawberries, grapes, plums, prunes,
red beans, spinach, kale, broccoli flowers, alfalfa sprouts, and more
have been proven to contain a high amount of antioxidants and have
been incorporated into many dietary menus Cao et al. (1998) and
Grossman  et al. (1994). Recent studies also suggested that fruit-like
jackfruit, araticu-domato, pindo palm, and mandacaru-de-trêsquinas
are good sources of vitamins C and A and phenolic compounds (Swami
et al. (2012) and Pereira et al. (2013). In addition, there are studies that
research genetic, chemical, or biological modification in order to increase
the antioxidant potency of fruits (Gomes et al. (2013).

Various type antioxidants: In present time various antioxidant
found in food viz. natural antioxidants, synthetic antioxidants, dietary
antioxidant, endogenous antioxidant which play a important role in
preservation of food.
Dietary antioxidants: The dietary antioxidants such as ascorbates,
tocopherols and carotenoids are well known and there is a surplus of
publications related to their role in health Boskou et al. (2005). Vitamin
C, vitamin E, and beta carotene, Beta carotene and other carotenoids
and oxycarotenoids, e.g., lycopene and luteinare among the most
widely studied dietary antioxidants. In extracellular  fluids vitamin C is
considered the most important water-soluble antioxidant. It is capable
of neutralizing ROS in the aqueous phase before lipid peroxidation
is initiated. Vitamin E, a major lipid-soluble antioxidant, is the most
effective chain-breaking antioxidant within the cell membrane where
it protects membrane fatty acids from lipid peroxidation. Vitamin C
has been cited as being capable of regenerating vitamin E Sies
(1992).  Beta carotene and other carotenoids are also believed to
provide antioxidant protection to lipid-rich tissues. Research suggests
beta carotene may work synergistically with vitamin E Jocab (1995).
In plants, flavonoids serve as protectors against a wide variety of
environmental stresses while, in humans, flavonoids appear to
function as “biological response modifiers.” Flavonoids have been
demonstrated to have anti-inflammatory, antiallergenic, anti-viral,
anti-aging, and anti-carcinogenic activity Cody et al. (1986); Kuhnau
et al. (1976); Havsteen (1983) and Middleton (1984).
Synthetic antioxidant: Synthetic antioxidants are chemically
synthesized since they do not occur in nature and are added to food
as preservatives to help prevent lipid oxidation Shahidi et al. (1992).
These antioxidants fall into two major categories depending on their
mode of action Primary antioxidants and Secondary antioxidants.
The primary antioxidants, which prevent the formation of free radicals
during oxidation, can further include three major categories.
Natural antioxidant: Natural antioxidants are constituents of many
fruits and vegetables and they have attracted a great deal of public
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and scientific attention Diwani et al. (2009). Natural antioxidants occur
in all parts of plants. Food tissues, because they are (or were) living,
are under constant oxidative stress from free radicals, reactive oxygen
species, and prooxidants generated both exogenously (heat and
light) and endogenously (H

2
O

2
 and transition metals). For this reason,

many of these tissues have developed antioxidant systems to control
free radicals, lipid oxidation catalysts, oxidation intermediates, and
secondary breakdown products Nakatani (2003), Agati and others
(2007), Brown and Kelly (2007), Chen (2008), Iacopini and others
(2008). These antioxidant compounds include flavonoids, phenolic
acids, carotenoids, and tocopherols that can inhibit Fe3 induced
oxidation, scavenge free radicals, and act as reductants Khanduja
(2003),  Ozsoy and others (2009). Spices and herbs, used in foods
for their flavor and in medicinal mixtures for their physiological effects,
often contain high concentrations of phenolic compounds that have
strong H-donating activity Lugasi and others (1995), Muchuweti
and others ( 2007). Natural antioxidants are those oxidants that are
found in natural sources, such as fruits, vegetables and meats.
There are several common natural antioxidants which are found in
everyday foods, the most common of which being Vitamin C (ascorbic
acid), Vitamin E (tocopherols), Vitamin A (carotenoids), various
polyphenols including flavonoids, and Anthocyanins (a type of
flavonoid), Lycopene (a type of carotenoid), And Coenzyme Q 10,
also known as Ubiquitin, which is a type of protein.
Endogenous antioxidants: In addition to dietary antioxidants, the
body relies on several endogenous defense mechanisms to help
protect against free radical-induced cell damage. The antioxidant
enzymes – glutathione peroxidase, catalase, and superoxide
dismutase (SOD) – metabolize oxidative toxic intermediates and require
micronutrient cofactors such as selenium, iron, copper, zinc, and
manganese for optimum catalytic activity. It has been suggested that
an inadequate dietary intake of these trace minerals may compromise
the effectiveness of these antioxidant defense mechanisms Duthie
and Brown (1994). Glutathione, an important water-soluble antioxidant,
is synthesized from the amino acids glycine, glutamate, and cysteine.
Glutathione directly quenches ROS such as lipid peroxides, and also
plays a major role in xenobiotic metabolism. Exposure of the liver to
xenobiotic substances induces oxidative reactions through the
upregulation of detoxification enzymes, i.e., cytochrome P-450 mixed-
function oxidase. When an individual is exposed to high levels of
xenobiotics, more glutathione is utilized for conjugation (a key step in
the body’s detoxification process) making it less available to serve as
an antioxidant. Research suggests that glutathione and vitamin C
work interactively to quench free radicals and that they have a sparing
effect upon each other Jocab (1995). Lipoic acid, yet another important
endogenous antioxidant, categorized as a “thiol” or “biothiol,” is a
sulfur-containing molecule that is known for its involvement in the
reaction that catalyzes the oxidative decarboxylation of alpha-keto
acids, such as pyruvate and alphaketoglutarate, in the Krebs cycle.
Lipoic acid may also exert its antioxidant effect by chelating with pro-
oxidant metals. Research further suggests that lipoic acid has a sparing
effect on other antioxidants Kagen (1992).
Exogenous: Exogenous antioxidants can derive from natural
sources (vitamins, flavonoids, anthocyanins, some mineral
compounds), but can also be synthetic compounds, like
butylhydroxyanisole, butylhydroxytoluene, gallates, etc. Litescu et
al. (2011). There is an increasing interest in antioxidants, particularly

in those intended to prevent the presumed deleterious effects of free
radicals in the human body, as well as the deterioration of fats and
other constituents of foodstuffs Molyneux (2004).
Source of antioxidants: Vitamin  C, Vitamin E, α-carotene ,
Licopein, Selenium, Polyphenol, Glutathione, Proxidase, Cystine
are main sources of antioxidants.  Fruit juices, beverages and hot
drinks contain high amounts of antioxidants, like polyphenols, vitamin
C, vitamin E, Maillard reaction products, â-carotene, and lycopene
Ramadan-Hassanien (2008). The consumption of fruit juices,
beverages and hot drinks was found to reduce the morbidity and
mortality caused by degenerative diseases Gillman et al. (1995);
Rimm et al. (1996);  Cohen et al. (2000); La et al. (2001); Terry et
al. (2001); Rodriguez  and Costa (2006). The recommendations
based on epidemiological studies are such, that fruits, vegetables
and less processed staple foods ensure the best protection against
the development of diseases caused by oxidative stress, such as
cancer, coronary heart disease, obesity, type 2 diabetes,
hypertension and cataract Halvorsen et al. (2002). The explanation
consists in the beneficial health effect, due to antioxidants present in
fruit and vegetables Halvorsen et al. (2006).
Function of antioxidants: The Food and Drug  Administration (FDA)
defines antioxidants only as dietary supplements to be taken in addition
to normal food consumption in an effort to prevent these diseases
Ohlsson and Bengston (2002). Antioxidants are known to play a key
role in the protective influence exerted by plant foods Gey KF (1990),
Gey KF et al. (1991) Willett WC (1991), Liyana et al. 2006). Regular
consumption of vegetables and fruits has been recognized as reducing
the risk of chronic diseases Dembinska et al. (2008). Studies
demonstrate that an antioxidant-rich diet has a very positive health
impact in the long run Sin et al. (2013) and Wills et al. (2009). Recently,
antioxidants have attracted considerable attention in relation to radicals
and oxidative stress, cancer prophylaxis and therapy, and longevity
Kalcher et al. (2009). All antioxidants are working in concert as a
team, the (antioxidant system), responsible for prevention of the
damaging effects of free radicals and toxic products of their metabolism.
However, the antioxidant (team) acts to control levels of free radical
formation as a coordinated system where deficiencies in one
component impact the efficiency of others Peter (2007). Four possible
mechanisms have been suggested John (1989 by which antioxidants
function to reduce the rate of oxidation of fats and oils. These are
hydrogen donation by antioxidants, electron donation by antioxidants,
addition of lipid to the antioxidants and formation of a complex between
lipid and antioxidants. Among food components fighting against chronic
diseases, great attention has been paid to phyto-chemicals, plant-
derived molecules endowed with steady antioxidant power. The
cumulative and synergistic activities of the bioactive molecules present
in plant food are responsible for their enhanced antioxidant properties.
Function of Vitamin C: Vitamin C intake is  inversely related to
cancer, with protective effects shown for cancer of the lung, breast,
pancreas, stomach, cervix, rectum and oral cavity Simon et al.
(2001). In stressful situations adrenal  glands react by releasing
hormones that trigger the “fight or flight” reaction. It has been indicated
that 200mg of vitamin C a day may reduce the levels of stress
hormones. Stress suppresses the immune system. Mega doses of
vitamin C increase the levels of antibody that fights against germs
and viruses in both stressed and unstressed rats, with greater
antibody increase in the unstressed rats Block (1999).

Antioxidants and its functions
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Vitamin E: Vitamin E is one of the most important lipid-soluble primary
defense antioxidants Handan et al. (2007); Paul and Sumit (2002);
Abdalla (2009). It is a generic term used for several naturally occurring
tocopherols and tocotrienols. In its function as a chain-breaking
antioxidant, vitamin E rapidly transfers its phenolic H-atom to a lipid
peroxyl radical, converting it into a lipid hydroperoxide and a vitamin
E radical Bashir et al. (2004). Tocopherols (vitamin E) and tocotrienols
(provitamin E) are powerful antioxidants that confer oxidative stability
to red palm olein (RPO) as well as help to keep the carotenoids and
other quality parameters of the oil stable (Nesma et al., 2010). Vitamin
E scavenges peroxyl radical intermediates in lipid peroxidation and
responsible for protecting Poly Unsaturated Fatty Acid (PUFA) present
in cell membrane and density lipoprotein (LDL), against lipid
peroxidation Vivek and Surendra (2006). A fat-soluble vitamin that
can be stored with fat in the liver and other tissues, vitamin E
(tocopherols, tocotrienols) is promoted for a range of purposes from
delaying aging to healing sun burn. The various function are maintains
normal conditions of cells, and healthy skin and tissues, Protects red
blood cells, antioxidation,  enhance immunity. The important sources
of vitamin E include wheat germ, nuts, seeds, whole grains, green
leafy vegetables, vegetable oil and fish-liver oil.
βββββ-Carotene:  Beta-carotene has antioxidant properties that can
help neutralize free radicals –  reactive oxygen molecules potentially
damaging lipids in cell membranes and genetic material, which may
lead to the development of cardiovascular disease and cancer
Pavia et al. (1999). At present, it is unclear whether some beneficial
effects of beta-carotene and other carotenoids in humans are a
result of their antioxidant activity or other non-antioxidant
mechanisms. The relevance of deactivating reactive oxygen species
to human health, potentially preventing diseases such as cancer
and coronary heart disease, is not clear. In vitro studies indicate
that carotenoids can also inhibit the oxidation of fats under certain
conditions. They may have anti-atherosclerotic potential, but their
effects in humans appear to be more complex Young et al. (2001).
Selenium: Selenium is mostly known for its potential antioxidant
properties. Indeed, it is a required oligoelement for the synthesis
and function of about 20-40 enzymes, among which most of them
help prevent cellular damage from natural by-products of oxygen
metabolism, called reactive oxygen species (ROS) or free radicals
Hawkes and Alkan (2010); Higuchi et al. (2010 ). Selenium is also
essential for the proper function of the immune system and is known
to have antiviral properties Mckenzie et al. (1998); Levander (1997).
Effects on inflammatory responses are among the other key activities
identified for selenoproteins Curran et al. (2005).
Polyphenol antioxidant: Current evidence strongly supports a
contribution of polyphenols to the prevention of cardiovascular
diseases, cancers and osteoporosis and suggests a role in the
prevention of neurodegenerative diseases and diabetes mellitus
Scalbert et al. (2005).  Significant progress has been made in the
field of cardiovascular diseases, and today it is well established that
some polyphenols, administered as supplements or with food, do
improve health status, as indicated by several biomarkers closely
associated with cardiovascular risk Vita (2005). Arts et al. (2005)
reported that epidemiologic studies tend to confirm the protective
effects of polyphenol consumption against cardiovascular diseases.
Glutathione: Dolas and Gotmare (2015) reported that Glutathione
protects cells from toxins such as free radicals. The human body

produces glutathione from the synthesis of three key amino acids-
cysteine, glycine and glutamic acid. Food sources with the highest
amounts of naturally occurring glutathione include; asparagus,
avocado, grapefruit, squash, potato, cantaloupe, peach, zucchini,
spinach, broccoli, watermelon, and strawberries. Fish, meat, and foods
which yield sulfur containing amino acids (e.g. eggs) are the preferred
sources for maintaining and increasing bodily glutathione levels.
Peroxidase: Dolas and Gotmare (2015) reported that an enzyme
occurring especially in plants, milk, and leukocytes and consisting of
a protein complex with hematin groups that catalyzes the oxidation
of various substances. Food sources of peroxidase include
horseradish root, soybean, mango fruit, and turnip.
Flavonoids: Sunil Kumar (2014) reported that Flavonoids promote
antioxidant activity, cellular health and normal tisse growth and
renewal throughout the body. They also work with vitamin C to
reduce oxidative stress for the water based portion of the cell and
may slow down some of the effects of aging. There are more than
4,000 unique flavonoids and they are most effective when several
types are consumed together. Food sources include: cranberries,
kale, beets, berries, red and black grapes, oranges, lemons,
grapefruits and green tea Banerjee et al. (1993).

Antioxidants are present in foods as vitamins, minerals,
carotenoids, and polyphenols, among others. Natural antioxidant ,
Synthetic antioxidant and Dietary antioxidant play a vital role in our
body. Endogenous and Exogenous are also play an important role
in human body. The main function of antioxidants is to prevent oxidation
in various contexts. The human body is protected from cardiovascular,
neurological and carcinogenic  diseases, delaying chronic health
problems like cataracts by the use of antioxidants. The recommendations
based on epidemiological studies are such that fruits and vegetables
ensure the best protection against the development of diseases
caused by oxidative stress, such as cancer, coronary heart disease,
obesity, type 2 diabetes, hypertension and cataract.

Acknowledgement
Authors are greatly thankful for the financial support provide

by U.P. Council of Agricultural Research, Lucknow.

References
Abdalla, A.E.: The role of antioxidant (Vitamin E) in the control of lead pollution and

enhancement of growth within nile tilapia (Oreochromis niloticus).
International J. Applied Res. Veterinary Medical, 3: 97-101 (2009).

Agati, G., Matteini,  P., Goti, A. and Tattini M.: Chloroplast-located flavonoids can
scavenge singlet oxygen: New Phytology, 174: 77-81 (2007)

Arts, I.C.W. and Hollman, P.C.H.: Polyphenols and disease risk in epidemiologic
studies. American. J. Clinical Nutrition., 81: 317-325 (2005).

Banerjee, S., Ecavade, A. and  Rao, A.R.: Modulatory influence of sandalwood oil
on mouse hepatic glutathione-S-transferase activity and acid soluble
sulphydryl level. Cancer Lett., 68: 105-109 (1993).

Bashir, M.R., Guido, M.H., Wim, J.F.V. and Aalt, B.: The extraordinary antioxidant

activity of vitamin E phosphate. Bioch. Biophy. Acta.,  1683: 16-21 (2004).
Block, G.: Epidemiological Evidence Regarding Vitamin C and Cancer. Am. J. Clinical.

Nutrition., 54: 1305-1314 (1999).
Boskou, D.,  G. Blekas and M. Tsimidou: Phenolic compounds in olive and olives.

Current Topics in Nutraceutical Research., 3: 125-136 (2005).
Boxin, O.U., Dejian H., Maureen A.F. and Elizabeth K.D.: Analysis of antioxidant

activities of common vegetables employing oxygen radical Absorbance
Capacity (ORAC) and Ferric Reducing Antioxidant Power (FRAP) Assays: A

comparative study. J. Agric. Food Chem., 5: 223-228 (2002).
Brown, J.E. and Kelly, M.F.: Inhibition of lipid peroxidation by anthocyanins,

anthocyanidins and their phenolic degradation products. European J.  Lipid
Science and Technology, 109: 66-71 (2007).

Cao, G.H.,  Russell, R.M., Lischner, N. and Prior R.L.:  Serum Antioxidant Capacity
is Increased by Consump- tion of Strawberries, Spinach, Red Wine or Vitamin
C in Elderly Women. J. Nutri., 128: p. 2383-2390 (1998).

Antioxidants and its functions



Research in Environment and Life Sciences 1331 November, 2016

Yadav et al.

Chen, Z.:  Research of anti-oxidative capacity in essential oils of plants. China
Conditions, 11: 40-43 (2008).

Cody, V., Middleton, E. and Harborne J.B.: Plant Flavonoids in Biology and Medicine-
Biochemical, Pharmacological, and Structure-activity Relationships, Alan
R. Liss, New York (1986).

Cohen, J.H., Kristal, A.R. and Stanford, J.L.: Fruit and vegetable intakes and prostate
cancer risk. J. Natural Cancer Institute., 92: 61-68 (2000).

Curran, J.E., Jowett, J.B., Elliott, K.S., Gao, Y., Gluschenko, K., Wang, J.,  Abel Azim, D.M.,
Cai, G.,  Mahaney, M.C., Comuzzie, A.G.,  Dyer, T.D., Walder, K.R., Zimmet, P.,
MacCluer, J.W., Collier, G.R. and Blangero, J.: Genetic variation in selenoprotein
S influences inflammatory response. Nat. Genetic., 37: 1234-41 (2005).

Dembinska-Kiec, A., Mykkanen, O., Kiec-Wilk, B. and Mykkanene H.: Antioxidant
Phyto-chemicals against Type 2 Diabetes.  British J. Nutri, 99: 109-117 (2008).

Diwani, E.l., Rafie, G. . and Hawash, S.: Protection of biodiesel and oil from
degradation by natural antioxidants of Egyptian Jatropha. International. J.
Environmental Science Technology, 6: 369-378 (2009).

Dolas Ashadevi, S. and Gotmare, S.R.: The health benefits and risk of Antioxidants.
Pharmacophore, 6: 25-30 (2015).

Duthie, G.G. and Brown K.M.: Reducing the Risk of Cardiovascular Disease, In:
Functional Foods, Eds. Goldberg, Chapman, I.: New York, 2: 19-38 (1994).

Gey, K.F., Puska, P., Jordon, P. and Moser U.K.: Total antioxidant capacity of plant
foods.Inverse correlation between plasma vitamin -E and mortality from
ischemic heart disease in cross-cultural epidemiology. American J. Clinical
Nutri., 53: 326-334 (1991).

Gey, K.F.: The antioxidant hypothesis of cardiovascular disease: epidemiology
and mechanisms. Biochemical Society Transaction., 18: 1041-1045 (1990).

Gillman, M.W., Cupples, L.A., Gagnon, D., Posner, B.M. and Ellison, R.C.: Protective
effect of fruits and vegetables on development of stroke in men. J. American
Med Association, 273: 1113-1117 (1995).

Gomes, F.S., Costa, P.A.,  Campos, M.B.D., Tonon, R.V., Couri, S. and Cabral L.M.C.:
Watermelon Juice Pre- treatment with Microfiltration Process for Obtaining
Ly- copene. International J. of Food Sci. and Technol. 48: 601-608 (2013).

Grossman, S.R.,  Reznik, T. and Albeck M.:  New  Plant Water Soluble Antioxidant (NAO)
from Spinach, In: K. Asada and T. Toshikawa, Eds., Frontiers of Reac- tive Oxygen
Species in Biology and Medicine., Elsevier Science, Amsterdam. p. 57-73 (1994).

Halliwell B.: Biochemistry of Oxidative Stress  Bioche- chemical Society Transactions,
35: 1147-1150 (2007).

Halliwell, B. and Gutteridge, J.M.C.: The Definition and Measurement of Antioxidants in
Biological Systems. Free Radical Biology and Medicinal., 18: 125-126 (1995).

Halvorsen, B.L., Carlsen, M.H., Phillips, K.M., Bohn, S.K. and Holte, K.: Content of
redox-active compounds (antioxidants) in foods consumed in the United
States. American. J. Clinical Nutrition, 84: 95-135 (2006).

Halvorsen, B.L., Holte, K., Myhrstad, M.C.W., Barikmo, I. and E. Hvattum.: A systematic
screening of total antioxidants in dietary plants. J. Nutrition, 132: 461-471 (2002).

Handan, M.K., Suleyman, M. and D. Yeter.:  Vitamin status in yearling rams with
growth failure. Turkey. J. Veterinary. Animal. Sci., 31: 407-409 (2007).

Havsteen, B.: Flavonoids, a Class of Natural Products of High Pharmacological
Potency. Biochem Pharmacy, 32: 1141-1148 (1983).

Hawkes, W.C. and Alkan, Z.: Regulation of redox signaling by seleno proteins.
Biol. Trace Element. Research., 134: 235-51 (2010).

Higuchi, A., Takahashi, K., Hirashima, M., Kawakita, T. and Tsubota, K.: Solano protein
P controls oxidative stress in cornea., 5: 9911 (2010).

Iacopini, P.,  Baldi, M.,  Storchi, P. and Sebastiani,  L.:  Catechin, epicatechin, quercetin,
rutin, and resveratrol in red grapes: content, in vitro antioxidant activity and
interactions. J. Food Comp Anal., 21: 589-598 (2008).

Institute of Medicine, Food and Nutrition Board. Beta-carotene and other carotenoids
Dietary reference intakes for vitamin C, vitamin E, selenium, and carotenoids.
Washington, D.C. National Academy Press. p. 325-400 (2000).

Jacob, R.A.: The Integrated Antioxidant System. Nutrition Res., 15: 755-766 (1995).
John, W.H.: Antioxidants: Function, types and necessity of inclusion in pet foods.

Can. Vet. J., 30: 682-684 (1989).
Kagen, V.E.:  Dihydrolipoic Acid–A universal antioxidant both in the membrane and

in the aqueous phase. Biochemical Pharmacology, 44:1637-1647 (1992).
Kalcher, K., Svancara, I., Buzuk, M., Vytras, K. and Walcarius, A.: Electrochemical

sensors and biosensors based on heterogeneous carbon materials.
Monatsh Chem., 140: 861-889 (2009).

Khanduja, K.L.: Stable free radical scavenging and anti per oxidative properties
of resveratrol in vitro compared with some other bio flavonoids. Indian J.
Biochemical and Biophysics., 40: 416-422 (2003).

Kuhnau, J.: The flavonoids: A class of semi-essential food components: their role
in human nutrition. World Review Nutrition Diet., 24: 117-91 (1976).

La Vecchia, C., Altieri, A. and Tavani, A.: Vegetables, fruit, antioxidants and cancer:
A review of Italian studies. European J. Clinical Nutri., 40: 261-267 (2001).

Levander, O.A.: Nutrition and newly emerging viral diseases: an overview. J.
Nutrition, 127: 948-950 (1997).

Litescu, S.C., Sandra, A.V., Eremia, S.A.V., Diaconu, M. and Tache, A.: Biosensors
Applications on Assessment of Reactive Oxygen Species and Antioxidants.

            Environmental Biosensors, In Tech Rijeka Croatia, (2011).
Litescu, S.C.: Biosensors Applications on Assessment of Reactive Oxygen Species

and Antioxidants. Environ. Biosensors., 1: 35-40 (2011).
Liyana-Pathirana, C.M., Shahidi, F. and Alasalvar, C.: Antioxidant activity of cherry

laurel fruit (Laurocerasus officinalis  Roem.) and its  concentrated juice.
Food Chemistry., 99: 121-128 (2006).

Lugasi, A., Dworschak, E. and Hovari, J.: Characterization of scavenging activity of
natural polyphenols by chemiluminescence techniques. Federation of the
European Chemists Society, Proceedings of the European Food Chemists.
VIII, Vienna, Austria, September, 3: 639-643. (1995).

Mark Percival.: Antioxidants- A review. Clinical Nutrition Insights., Advance Nutrition
Publications, 31: 201-205 (1998).

McKenzie, R.C., Rafferty, T.S. and Beckett, G.J.: Selenium: an essential element for
immune function. Immunology Today, 19: 342-45 (1998).

Middleton, E.: The flavonoids. Trends in Pharmaceut. Sci.., 5: 335-338 (1984).
Molyneux, P.: The use of the stable free radical diphenylpicrylhydrazyl (DPPH) for

estimating antioxidant activity.  J. Sci. and Technol., 26: 211-219 (2004).
Muchuweti, M., Kativu, E., Mupure, C.H., Chidewe,  C., Ndhlala,  A. R. and Benhura,

M.A.N.: Phenolic composition and antioxidant properties of some spices.
American J. Food Technology., 2: 414-420 (2007).

Nakatani, N.: Biologically functional constituents of spices and herbs. J. of Japan.
Society Nutrition Food Science., 56: 389-395 (2003).

Nem Rajesh, K., Yadav Satish and Sulekha Mundal.: Antioxidant- A review. J.
Chemical and Pharmaceutical Research., 1:102-104 (2009).

Ohlsson, T. and  Bengtsson, N.: Minimal Processing technologies in food industry.
Retrieved from (http://books.google.com) (2002).

Ozsy, N., Candoken, E. and Akev, N.: Implications for degenerative disorders: anti
oxidative activity, total phenols, flavonoids, ascorbic acid, beta-carotene and
beta-tocopherol in aloe vera. Oxid Medicine Cell Long., 2: 99-106 (2009).

Paul, W.S. and Sumit S.: Antioxidants in dietary oils. Their potential role in breast
cancer prevention. Mal. J. Nutrition., 8: 1-11 (2002).

Pavia, S.A. and Russell, R.M.: Beta-carotene and other carotenoids as antioxidants.
J. American  Coll. Nutrition., 18: 426-33 (1999).

Pereira, M.C., Steffens, R.S., Jablonski, A., Hertz, P.F., Rios, A.D. and Vizzotto M.:
Characterization, Bioactive Compounds and Antioxidant Potential of Three
Brazilian Fruits, J. Food Composition and Analysis., 29: 19-24 (2013).

Peter, F.S.: Natural Antioxidants in Poultry Nutrition: New Developments. 16th

European Symposium on Poultry Nutrition, p. 669-676 (2007).
Ramadan-Hassanien, M.F.: Total antioxidant potential of juices, beverages and

hot drinks consumed in Egypt screened by DPPH in vitro assay. Grasas
Yaceites, 59: 254-259 (2008).

Rimm, E.B.,  Aschiero, A., Giovannucci, E., Spiegelman, D. and Stampfer,  M.J.:
Vegetable, fruits and cereal fiber intake and risk of coronary heart disease
among men. J. American. Med. Association., 275: 447-451 (1996).

Rodríguez-Bernaldo de Quirós, A. and Costa, H.S.: Analysis of carotenoids in vegetable
and plasma samples- A Review. J. Food Compos Anal., 19: 97-111 (2006).

Scalbert, A., Manach, C., Morden, C., Remesy, C. and Jimenez, L.:  Dietary poly phenols
and prevention of diseases. Critical Review of Food Sci. Nutri., 45: 287-306 (2005).

Shahidi, F., Janitha, P.K. and Wanasundara, P.D.: Phenolic antioxidants. Critical
Reviews in Food Science and Nutrition., 32: 67-103 (1992).

Sies, H.: Antioxidant Function of Vitamins. Ann NY Academic Sci., 669: 7-20 (1992).
Simon, J.A., Hudes, E.S. and Tice, J.A.: Relation of Serum Ascorbic Acid to Mortality

among Adults. J. American . Col. Nutrition., 20: 255-263 (2001).
Sin, H.P.Y., Liu, D.T.L. and Lam, D.S.C.: Life style Modification, Nutritional and Vitamins

Supplements for Age-Related Macular Degeneration. Acta Ophthalmologica.,
91: p. 6-11 (2013).

Sunil, K.: The Importance of antioxidant and their role in pharmaceutical science - A
Review. Asian J. of Res. in Chem. and Pharmaceutical Sci., 1: 27-44 (2014).

Swami, S.B., Thakor, N.J., Haldankar, P.M. and Kalse S.B.: Jackfruit and its many
functional components as related to human health: A Review.
Comprehensive Reviews in Food Sci. and Food Safety, 11: 565-576 (2012).

Terry,  P., Terry, J.B. and Wolk, A.: Fruit and vegetable consumption in the prevention
of cancer: an update. J. Int. Med., 250: 280-290 (2001).

Vita, J.A.: Polyphenols and cardiovascular disease: effects on endothelial and
platelet function. American J. Clinical Nutrition., 81: 292-307 (2005).

Vivek, K.G. and Surendra, K.S.: Plants as natural antioxidants. Natural. Production.
Radia., 5: 326-334 (2006).

Willett, W.C.: Micro-nutrients and cancer risk. Journal of the American Medical
Association., 53: 265-269 (1991).

Williamson, G.,  Day,  A.J., Plumb, G.W. and Couteau, D.: Human metabolic pathways
of dietary flavonoids and cinnamates. Biochemical Society Transactions.,
28: 16-22 (2000).

Willis L.M., Shukitt-Hale, B. and Joseph, J.A.: Recent Advances in Berry
Supplementation and Age-Related Cognitive Decline.  Current  opinion in
clinical nutrition and metabolic care. 12: 91-94 ( 2009).

Young, A.J. and Low, G.M.: Antioxidant and pro-oxidant properties of carotenoids.
Arch. Biochemistry and Biophysics., 385: 20-27 (2001).

Antioxidants and its functions

View publication statsView publication stats

https://www.researchgate.net/publication/311674771

