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ABSTRACT 
'Phytochemicals' include a variety of plant ingredients that are capable of promoting good health. Phytochemicals include 
a variety of compounds - terpenoids, polyphenols, and thiols.  Researchers have concluded that phytochemicals can  
stimulate our immune system, prevent toxic substances in the diet from becoming carcinogenic, also reduce inflammation, 
prevent damage to DNA, and assist in the repair.  They also reduce the oxidative damage to the cells and slow down the 
pace of cancer cells. However, much focus is given on the antioxidant properties of phytochemicals. Change in the dietary 
patterns by including more fruits and vegetables and grains is a practical strategy to include phytochemicals in our diet. 
This dietary pattern may provide desirable health benefits beyond basic nutrition to reduce the risk of chronic diseases. 
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Introduction 

Phytochemicals refer to plant chemicals that are present 
abundantly in nature, especially in fruits and 
vegetables.  Phytonutrients are natural substances but they are 
not designated as nutrients in the traditional sense, since they 
are synthesized by plants neither in energy metabolism nor in 
other metabolism, but they are formed only in specific cell 
types. They differ from primary plant compounds as they are 
not essential to the plant. Many phytochemicals have been 
identified, and researchers speculate that there are likely many 
more which needs to be discovered in the foods we eat. 
Phytonutrients perform other important tasks in the secondary 
metabolism of plants by acting as repellents to pests and to the 
sunlight. They also have role as growth regulators and usually 
have a pharmacological effect. These are present in large 
amount in raw foods but intensities are reduced during 
processing and handling (Wang et al., 1996).  Epidemiological 
studies have proven that there is a considerable association 
between fruit and vegetable consumption and reduced risk of 
many degenerative diseases.  Phytochemicals are linked with 
the prevention of certain chronic diseases like cardiovascular 
diseases (CVD), cancer, diabetes, osteoporosis, and vision-
related disorders. Fruits and vegetable consumption is 
inversely associated with the incidence of any type of cancer, 

including stomach, colon, breast, lung, and prostate cancers 
(Kris-Etherton et al, 2002; Temple and Kerri, 2003).  The 
strong antioxidant ability of phytochemicals appears to reduce 
the damage (Park et al, 2003).  The phytochemical may 
stimulate the immune system, slow the growth rate of cancer 
cells, and prevent DNA damage that may trigger cancer and 
other degenerative diseases.  Phytochemicals having the 
antioxidant property helps to protect our body from the 
oxidative damage.  Hence, eating a balanced diet which 
includes whole grains, legumes, nuts, seeds and a variety of 
colourful fruit and vegetables will furnish the body with loads 
of phytochemicals. These phytochemicals are linked with a 
reduced risk of cardiovascular and other diseases. Depending 
on dose these phytochemicals may have good health benefits 
or adverse health effects, so careful consumption is required. 
The purpose of this study is to become aware of the type of 
phytochemicals available and how could they be instrumental 
in alleviating many ailments. 

Classification of Phytochemicals 

There are three major groups of phytochemicals: 

• Terpenoids   

o Carotenoid terpenoids   

o Non-Carotenoid terpenoids 

• Polyphenols  

• Thiols 

1. Terpenoids 

Terpenoids, also known by the name isoprenoids, are the 
most abundantly found and structurally diverse natural 
products found in many plants. Several studies have indicated 
that this class of compounds exhibit a wide array of very 
important pharmacological properties. These properties have 
created a lot of interest in them with respect to their 
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commercial use. Terpenoids provide scent to the cinnamon, 
clove, eucalyptus, and ginger, the yellow color of sunflowers, 
and the red color of tomatoes (Kuete, 2013). Terpenoids have 
a diverse role in the field of foods, drugs, cosmetics, 
hormones, vitamins, and many more.  These can be carotenoid 
terpenoids or non-carotenoids terpenoids.  

     (a) Carotenoid Terpenoids:  Carotenoids are 
widespread plant pigments that contribute to the yellow, 
orange, and red colours of fruits and vegetables (Ochoa-Alejo, 
2013). Over 700 different carotenoids have been identified 
(Arvayo-Enríquez et al., 2013).  Carotenoids found as free 
forms are dissolved in oil solvent. They may be esterified with 
fatty acids or complexed with sugar and proteins (Sajilata et 
al., 2008). The conjugate double bond structure in carotenoids 
also determines its biological functions (Deming and Erdman, 
1999).  Carotenoids have an important role in protecting the 
cells from free radicals.  They are also associated with cellular 
protection, regulation of cell growth, and cell differentiation. 
Carotenoids are well known for their antioxidant property, 
which is linked with a reduction in the risk of several cancers, 
CVDs, macular degeneration, and cataracts, as well as 
enhancement of the immune system (Mathew and Micheline, 
1991; Fraser et al., 2004).  The most important examples of 
carotenoids are beta carotene, lycopene, lutein, and 
zeaxanthin.   

      Carotene: Carotenoids with hydroaromatic rings are 
called carotene (Ahamad, 2007). There are three main types of 
carotene-alpha-carotene, beta-carotene and gamma-carotene. 
The carotenoids are known as precursors of vitamin A and are 
converted into vitamin A in the body (Harjes, 2000; Shete and 
Quadro, 2013). It is widely present in orange-coloured fruits 
and vegetables like carrot, pumpkin, sweet potato, apricot, and 
green leafy vegetables like spinach and kale. Beta carotene is 
fat soluble provitamin and its active form is vitamin A (Valko 
et al.,2007). It has the ability to be converted to vitamin A and 
has an important role as an antioxidant. Beta carotene is a 
major carotenoid in the skin. Human intervention studies show 
moderate UV protective effects of beta carotene in the skin 
(Kopcke et al., 2008; Sies et al., 2004). As a result of oxidative 
stress in our body radicals and non-radical reactive species are 
generated. Beta carotene has been postulated to be an 
important chain-breaking antioxidant, scavenging lipid oxide 
and lipid peroxide radicals (Krinsky et al., 2005). Studies have 
indicated that beta-carotene’s antioxidant properties prevent 
diseases, such as atherosclerosis, cataracts, multiple sclerosis, 
and some types of cancers (Terao, 1989).  

Lycopene: Lycopene is a lipophilic carotenoid which is 
found in red coloured fruits and vegetables like tomatoes, 
watermelon, red grapefruits. As it is lipophilic, consumption 
with lipids increases its bioavailability.  Cooking or processing 
lycopene-rich foods like tomatoes can release lycopene from 
protein complex, thereby increasing its bioavailability. 
Lycopene is an antioxidant that cannot be synthesized by 
animals and humans (Rao and Rao, 2007). Lycopene is known 
to have a higher antioxidant capacity than other carotenoids 
and it inhibits the risk of prostate cancer (Stahl and Sies, 2005; 
Giovannucci et al., 1995) 

Lycopene has several cardiovascular beneficial effects, 
such as antioxidative, anti-inflammatory, anti-atherogenic, 
cardioprotective, and antiplatelet effects, improving 
endothelial function, the metabolic profile, and blood pressure 
control ( Reid et al., 2011; Bohm, 2012;). 

Lutein and Zeaxanthin:  They both are structurally similar 
and occur as a yellow pigment in nature. Egg yolk, yellow bell 
pepper, pumpkin, peas, broccoli are their food sources. They 
belong to the particular family of carotenoids referred to as 
xanthophylls. They are found in the macula of the eye in high 
concentrations which indicates that they play a important role 
in the prevention of macular degeneration, glaucoma, and 
cataracts (Abdel-Aal, et al., 2013; Koo et al., 2014). Tapiero et 
al (2004) reported that yellow pigments play an active role in 
protecting the eye from retinal damage. Lutein and zeaxanthin 
have been associated with slowing the progression of age-
related macular degeneration (SanGiovanni et al., 2007; 
Rochtchina et al., 2007). They also act as an antioxidant and 
provide us protection from oxidative stress caused by smoke 
and sunlight. They have a role in the decreased risk of 
cartilage defects. 

(b) Non-Carotenoid Terpenoids: These include perillyl 
alcohol and saponins. Perillyl alcohol has a role in slowing 
down cell division, apoptosis and thus shows anticancer 
activity. It is abundantly present in cherries and mint. 

Saponins are found in chickpea, soybean, peanuts as well as 
in some herbs and spices like fenugreek, nutmeg, sage, and 
thyme. These are known to inhibit the important nutrients 
(Lakra and Sehgal, 2009; Gahlawat and Sehgal, 
1994).  Studies indicate they reduce cholesterol and also have 
beneficial effects on some cancer. Saponins also act as anti-
inflammatory, immunomodulatory, and antiallergic agents 
(Wang et al.,2014).  

2. Polyphenols   

Polyphenols are phytochemicals, found mostly in fruits, 
vegetables, tea, coffee, chocolates, legumes, cereals, and 
beverages. There are over 8000 polyphenols which have been 
identified in nature and they are known for their role as an 
antioxidant. They help to protect our body from the damage of 
free radical and defense against UV radiation or aggression by 
pathogens. For the last few decades, keen interest has 
developed in the potential health benefits of dietary 
polyphenols as antioxidant (Pandey and Rizvi, 2009; Liu et al., 
2014). They are abundantly available in our diet and have been 
associated with many health benefits.  Polyphenols are a 
collective term for several subgroups of phenolic compounds. 
The main classes include phenolic acid, flavonoids, stilbenes, 
and lignans. 

Phenolic Acid: These are found in cinnamon, cherries, 
strawberries, licorice, etc. It has many beneficial properties 
like blood-things, anti-fungicidal, and antitumor. They can 
occur in free or bound form in nature. Fruits and vegetables 
contain free phenolic acids whereas bran of grains and oilseeds 
have bound phenolic acid. 

Flavonoids: They are abundantly found in nature and are 
present in commonly consumed foods such as fruits, legumes, 
red wine, and green tea. onion, etc. They are available in the 
form of glycosides and are non-nutritive compounds of plants. 
They have a potential effect on radical scavenging and 
inflammatory reactions. Also, they are further divided into a 
number of subgroups namely, flavones, flavanols, flavanones, 
isoflavones, anthocyanidins, chalcones, and catechins. 

Stilbenes: Stilbenes are natural compounds and are found 
in some type of plants. Some stilbenes have health benefits. 
Resveratrol and pterostilbene are two stilbenes of importance. 
Resveratrol is well-known stilbenes. It is found in grape skins, 
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red wine, peanuts, blueberries, and cranberries. Some 
observational studies indicate that people who drink wine tend 
to have a lower risk of cardiovascular disease. Pterostilbene is 
found in blueberries and grapes. It has got antioxidant 
properties and can be beneficial in the treatment and 
prevention of cancer, cardiovascular disease, and cognitive 
decline.  

Lignans: Flax seeds and sesame seeds contain higher levels 
of lignans than most of the food. It is also present in pumpkin 
seeds and sunflower seeds. It has got Phyto estrogenic 
properties.  

Sesame is a common component of the Indian diet, and 
both sesame seeds and oil are rich in lignans. Despite lignans 
comprising only a small proportion of total sesame seed mass, 
it has gathered attention for their notable health-promoting 
properties (demonstrated both in vitro and in vivo), including 
anti-inflammatory, antioxidant and anti-hypertensive activities 
(Liu, 2006). 

Health Benefits of Polyphenols: 

Research studies have repeatedly shown an inverse 
association between the risk of chronic human diseases and the 
consumption of polyphenolic rich diet (Scalbert et al, 2005; 
Spencer et al, 2008; Martín‐Peláez et al., 2013; Fraga et al., 
2010). The phenolic groups in polyphenols can accept an 
electron to form relatively stable phenoxy radicals, thereby 
disrupting chain oxidation reactions in cellular components. 
(Clifford, 2000).  As an antioxidant, polyphenols protect cell 
constituents against oxidative damage and, therefore, limit the 
risk of various degenerative diseases associated with oxidative 
stress (Luqman and Syed, 2006; Pandey et al, 2009). Evidence 
suggests that polyphenols slow pro-inflammatory transcription 
factors by their interaction with proteins which are involved in 
gene expression and cell signaling. This leads to protective 
effects against many inflammation-mediated chronic diseases 
(Khoddami et al., 2013). Resveratrol, component found in red 
wine, is reported to prevent platelet aggregation and relax the 
arterial blood vessels, disrupting the oxidation of low-density 
lipoprotein (LDL) cholesterol (Guo et al., 2013; Guo et al., 
2014). 

 As polyphenols are most commonly found in plant-based 
foods like fruits and vegetables, recommendations for 
consumption should be incorporated into existing nutrition 
education programs and guidelines to promote healthy 
diets.  In spite of the benefits of polyphenols the 
supplementation and fortification of polyphenols is not 
encouraged as their consumption might replace intake of 
healthy options like fruits and vegetables. Also, polyphenol 
extracts used in supplementation and fortification may not be 
having the effects as the natural diet sources (Crowe and 
Francis, 2013). Further research is required to know how the 
same benefits from polyphenols consumed in whole foods can 
be derived from isolated forms. 

3. THIOLS: Thiols are a class of organic sulfur 
derivatives characterized by the presence of sulfhydryl 
residues. Thiols have a very important role to play in the 
antioxidant defense system as well as in protein synthesis, 
formation, redox-sensitive signal transduction, cellular growth 
and proliferation, organising programmed cell death, and the 
immune system ( Manda et al., 2010) 

 A very good example is Allium Sativum (garlic) which is 
known for anti-carcinogenic, antithrombotic anti-

atherosclerotic, anti-inflammatory, anti-microbial, and anti-
oxidative effects. The most active compound found in garlic is 
allicin (diallyl disulfide). Allicin only exists as a biologically 
active compound when garlic is crushed or cut.  In a review of 
the literature examining the action mechanism of garlic, it was 
suggested that garlic derivatives influence DNA adduct 
formation, mutagenesis, cell proliferation, scavenging of free 
radicals, and differentiation (Capasso, 2013). 

Conclusion 

This study identified the types, characteristics and health 
benefits of consuming phytochemicals.  Phytochemicals 
contained in plant foods play important roles in disease 
prevention. Today, choosing a healthy and wholesome diet has 
become an essential part of healthy living and fitness. 
Increasing the intake of phytochemical sources like fruits, 
vegetables, and grains in our diet seems to be advantageous to 
the consumers as it will not only optimize their health but will 
also reduce the risk of chronic diseases. 

References 

Wang, Huei-Ju, and Patricia A. Murphy. "Mass balance study of isoflavones 
during soybean processing." Journal of Agricultural and Food Chemistry 
44.8 (1996): 2377-2383. 

Kris-Etherton, Penny M., et al. "Bioactive compounds in foods: their role in 
the prevention of cardiovascular disease and cancer." The American journal 
of medicine 113.9 (2002): 71-88. 

Temple, Norman J., and Kerri Kaiser Gladwin. "Fruit, vegetables, and the 
prevention of cancer: research challenges." Nutrition 19.5 (2003): 467-470. 

Park, Yoo Kyoung, et al. "Daily grape juice consumption reduces oxidative 
DNA damage and plasma free radical levels in healthy Koreans." Mutation 
Research/Fundamental and Molecular Mechanisms of Mutagenesis 529.1-2 
(2003): 77-86. 

Kuete, V. (2013). Bioactivity of Plant Constituents against Vancomycin-
Resistant Enterococci. In Fighting Multidrug Resistance with Herbal 
Extracts, Essential Oils and Their Components (pp. 23-30). Academic 
Press. 

Ochoa-Alejo, N. (2013). Biochemistry and molecular Biology of carotenoid 
biosynthesis in chili peppers (Capsicum spp.). International Journal of 
Molecular Sciences, 14. 

Arvayo-Enríquez, H., Mondaca-Fernández, I., Gortárez-Moroyoqui, P., 
López-Cervantes, J., & Rodríguez-Ramírez, R. (2013). Carotenoids 
extraction and quantification: a review. Analytical Methods, 5(12), 2916-
2924. 

Sajilata, M. G., Singhal, R. S., & Kamat, M. Y. (2008). The carotenoid 
pigment zeaxanthin—a review. Comprehensive reviews in food science and 
food safety, 7(1), 29-49. 

Deming, D. M., & Erdman, J. W. (1999). Mammalian carotenoid absorption 
and metabolism. Pure and Applied Chemistry, 71(12), 2213-2223. 

Mathews-Roth, Micheline M. "Recent progress in the medical applications of 
carotenoids." Pure and applied chemistry 63.1 (1991): 147-156. 

Fraser, Paul D., and Peter M. Bramley. "The biosynthesis and nutritional uses 
of carotenoids." Progress in lipid research 43.3 (2004): 228-265. 

Ahamad, M. N., Saleemullah, M., Shah, H. U., Khalil, I. A., & Saljoqi, A. U. 
R. (2007). Determination of beta carotene content in fresh vegetables using 
high performance liquid chromatography. Sarhad Journal of 
Agriculture, 23(3), 767. 

Harjes, C. E. (2000). Lycopene Epsilon Natural Genetic Variation in. Nat. 
Rev. Genet, 1, 171. 

Shete, V., & Quadro, L. (2013). Mammalian metabolism of β-carotene: gaps 
in knowledge. Nutrients, 5(12), 4849-4868. 

Valko, M., Leibfritz, D., Moncol, J., Cronin, M. T., Mazur, M., & Telser, J. 
(2007). Free radicals and antioxidants in normal physiological functions 
and human disease. The international journal of biochemistry & cell 
biology, 39(1), 44-84. 

Köpcke, Wolfgang, and Jean Krutmann. "Protection from Sunburn with β‐
Carotene—A Meta‐analysis." Photochemistry and photobiology 84.2 
(2008): 284-288. 

 
Integrated Journal of Social Sciences   



 

Integr. J. Soc. Sci., 2015, 2(1), 36-39          39 

Sies, Helmut, and Wilhelm Stahl. "Nutritional protection against skin damage 
from sunlight." Annu. Rev. Nutr. 24 (2004): 173-200. 

Krinsky, Norman I., and Elizabeth J. Johnson. "Carotenoid actions and their 
relation to health and disease." Molecular aspects of medicine 26.6 (2005): 
459-516. 

Terao, J. (1989). Antioxidant activity of β‐carotene‐related carotenoids in 
solution. Lipids, 24(7), 659-661. 

Rao, A. V., & Rao, L. G. (2007). Carotenoids and human 
health. Pharmacological research, 55(3), 207-216. 

Stahl, W., & Sies, H. (2005). Bioactivity and protective effects of natural 
carotenoids. Biochimica et Biophysica Acta (BBA)-Molecular Basis of 
Disease, 1740(2), 101-107. 

Giovannucci, E., Ascherio, A., Rimm, E. B., Stampfer, M. J., Colditz, G. A., 
& Willett, W. C. (1995). Intake of carotenoids and retino in relation to risk 
of prostate cancer. JNCI Journal of the National Cancer Institute, 87(23), 
1767-1776. 

Ried, Karin, and Peter Fakler. "Protective effect of lycopene on serum 
cholesterol and blood pressure: Meta-analyses of intervention trials." 
Maturitas 68.4 (2011): 299-310. 

Böhm, Volker. "Lycopene and heart health." Molecular nutrition & food 
research 56.2 (2012): 296-303. 

Abdel-Aal, E. S. M., Akhtar, H., Zaheer, K., & Ali, R. (2013). Dietary sources 
of lutein and zeaxanthin carotenoids and their role in eye 
health. Nutrients, 5(4), 1169-1185. 

Koo, E., Neuringer, M., & SanGiovanni, J. P. (2014). Macular xanthophylls, 
lipoprotein-related genes, and age-related macular degeneration. The 
American journal of clinical nutrition, 100(suppl_1), 336S-346S. 

Tapiero, H., Townsend, D. M., & Tew, K. D. (2004). The role of carotenoids 
in the prevention of human pathologies. Biomedicine & 
Pharmacotherapy, 58(2), 100-110. 

SanGiovanni, J. P., Chew, E. Y., Clemons, T. E., Ferris 3rd, F. L., Gensler, G., 
Lindblad, A. S., ... & Sperduto, R. D. (2007). The relationship of dietary 
carotenoid and vitamin A, E, and C intake with age-related macular 
degeneration in a case-control study. Arch Ophthalmol, 125(9), 1225-1232. 

Gopinath B., Flood V.M., Rochtchina E., Wang J.J., Mitchell P. 
Homocysteine, folate, vitamin b-12, and 10-y incidence of age-related 
macular degeneration. Am. J. Clin. Nutr. 2013; 98:129–135. doi: 
10.3945/ajcn.112.057091. 

Rochtchina E., Wang J.J., Flood V.M., Mitchell P. Elevated serum 
homocysteine, low serum vitamin b12, folate, and age-related macular 
degeneration: The Blue Mountains eye study. Am. J. Ophthalmol. 2007; 
143:344–346. doi: 10.1016/j.ajo.2006.08.032 

Lakra, P., & Sehgal, S. (2009). Anti‐nutritional content of products developed 
from potato flour. Nutrition & Food Science. 39(6), 636-642. 

Gahlawat, P., & Sehgal, S. (1994). Protein and starch digestibility and iron 
availability in developed weaning foods as affected by roasting. Journal of 
Human Nutrition and Dietetics, 7(2), 121-126. 

Wang, S., Moustaid-Moussa, N., Chen, L., Mo, H., Shastri, A., Su, R., & 
Shen, C. L. (2014). Novel insights of dietary polyphenols and obesity. The 
J. Nutritional Biochemistry, 25(1), 1-18. 

Pandey, K. B., & Rizvi, S. I. (2009). Plant polyphenols as dietary antioxidants 
in human health and disease. Oxidative Med Cell Longev 2: 270–278. 

Liu, Y. J., Zhan, J., Liu, X. L., Wang, Y., Ji, J., & He, Q. Q. (2014). Dietary 
flavonoids intake and risk of type 2 diabetes: a meta-analysis of prospective 
cohort studies. Clinical Nutrition, 33(1), 59-63. 

Liu Z., Saarinen N.M., Thompson L.U. Sesamin Is One of the Major 
Precursors of Mammalian Lignans in Sesame Seed (Sesamum indicum) as 
Observed In Vitro, in Rats. J. Nutr. 2006; 136:906–912. doi: 
10.1093/jn/136.4.906 

Scalbert, Augustin, et al. "Dietary polyphenols and the prevention of 
diseases." Critical reviews in food science and nutrition 45.4 (2005): 287-
306. 

Spencer, Jeremy PE, et al. "Biomarkers of the intake of dietary polyphenols: 
strengths, limitations, and application in nutrition research." British Journal 
of Nutrition 99.1 (2008): 12-22. 

Martín‐Peláez, S., Covas, M. I., Fitó, M., Kušar, A., & Pravst, I. (2013). 
Health effects of olive oil polyphenols: recent advances and possibilities for 
the use of health claims. Molecular nutrition & food research, 57(5), 760-
771. 

Fraga, C. G., Galleano, M., Verstraeten, S. V., & Oteiza, P. I. (2010). Basic 
biochemical mechanisms behind the health benefits of 
polyphenols. Molecular aspects of medicine, 31(6), 435-445. 

Clifford, Michael N. "Chlorogenic acids and other cinnamates–nature, 
occurrence, dietary burden, absorption, and metabolism." Journal of the 
Science of Food and Agriculture 80.7 (2000): 1033-1043. 

Luqman, Suaib, and Syed Ibrahim Rizvi. "Protection of lipid peroxidation and 
carbonyl formation in proteins by capsaicin in human erythrocytes 
subjected to oxidative stress." Phytotherapy Research 20.4 (2006): 303-
306. 

Pandey, Kanti Bhooshan, Neetu Mishra, and Syed Ibrahim Rizvi. "Protective 
role of myricetin on markers of oxidative stress in human erythrocytes 
subjected to oxidative stress." Natural product communications 4.2 (2009): 
1934578X0900400211. 

Khoddami, A., Wilkes, M. A., & Roberts, T. H. (2013). Techniques for 
analysis of plant phenolic compounds. Molecules, 18(2), 2328-2375. 

Guo, H., Chen, Y., Liao, L., & Wu, W. (2013). Resveratrol protects HUVECs 
from oxidized-LDL induced oxidative damage by autophagy upregulation 
via the AMPK/SIRT1 pathway. Cardiovascular drugs and therapy, 27(3), 
189-198. 

Guo, R., Li, W., Liu, B., Li, S., Zhang, B., & Xu, Y. (2014). Resveratrol 
protects vascular smooth muscle cells against high glucose-induced 
oxidative stress and cell proliferation in vitro. Medical science monitor 
basic research, 20, 82. 

Crowe, K. M., & Francis, C. (2013). Position of the academy of nutrition and 
dietetics: functional foods. J. Acad. Nutrition  Dietetics, 113(8), 1096-1103. 

Manda, K. R., Adams, C., & Ercal, N. (2010). Biologically important thiols in 
aqueous extracts of spices and evaluation of their in vitro antioxidant 
properties. Food Chemistry, 118(3), 589-593. 

Capasso, Anna. "Antioxidant action and therapeutic efficacy of Allium 
sativum L." Molecules 18.1 (2013): 690-700. 

 

 

 

 
Integrated Journal of Social Sciences   


	0BABSTRACT
	ABSTRACT

