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Abstract 

 

"Let food be thy medicine and medicine be thy food" were the words said around 2500 years ago by Hippocrates. 
Since ancient times mankind has believed in the role played by the appropriate amount of nutrition in maintaining 
proper health. The increasing concern of consumers regarding the potential toxic effects of synthetic drugs has 
helped the nutraceutical market to grow enormously in the past few years as consumers feel that it is a relatively 
safer way to good health. The market for these products is anticipated to increase even further in the years to come. 
However, there still exists ambiguity about the regulatory requirements related to nutraceuticals worldover. 
Stringent regulations related to the safety and efficacy of these products is imperative to create a conducive 
environment for the sustainable growth of the nutraceutical industry. This article attempts to trace the evolution of 
nutraceuticals over the years and a sneak peek into what may be the future of the nutraceutical industry. 
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Introduction  
"Let food be thy medicine and medicine be thy 
food" These were words said around 2500 years ago by 
Hippocrates, the Father of medicine. Since ancient 
times, human beings have always looked at natural 
products as a major source of nutrition in addition to 
being a predominant source of prophylactic agents for 
the prevention and treatment of various diseases and 
ailments. The growing interest of consumers in dietary 
supplements, nutraceuticals, functional foods or 
whatever you may like to call it, based on the concept 
of “personalised medicine” for health maintenance, has 
enormously spurred the growth of market of these 
products in recent years. This overview attempts to 
provide a thorough account of the evolution of 
nutraceuticals and functional foods with an emphasis 
on the regulations related to these products. 
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Inception/ A Look into the history 
Since a long time, even before the development of 
“Nutrition” as a distinct scientific discipline, physicians 
paid close attention to the role of the daily diet in 
health maintenance. During the 16th, 17th and 18th 
centuries, many crewmen on long voyages across the 
Seas often died because of scurvy. The 18th century sea 
captains (under the direction of the British Admiralty) 
explored the role of various foods and food practices in 
maintaining the health of seamen. Some foods 
provided the missing vitamins B and C, whereas others 
reduced the antiscorbutic effects of the seamen’s diet 
(7). Biomedical research during the past 20 years has 
revealed that diet plays an important role in the 
prevention and progression of many of the major 
chronic diseases, such as atherosclerosis and cancer (8, 

41, 56, 35, 54). In 1989, The Foundation for Innovation in 
Medicine (New York, U.S.), an educational foundation 
established in the US to encourage discoveries in 
medicine, coined the term ‘‘Nutraceutical’’, to provide 
the much needed name for this rapidly growing area of 
biomedical research. Dr. Stephen DeFelice (1992) 
defined nutraceutical as “any substance that may be 
considered a food or part of a food and which provides 
medical or health benefits including the prevention and 
treatment of disease”. According to that definition the 
term Nutraceutical may include a whole range of 
products like isolated nutrients, dietary supplements, 
herbal products and other processed foods (2). 
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The growing dissatisfaction among the patients about 
the synthetic therapeutic agents and concern about their 
toxicologic profile gave birth to the “Dietary 
Supplements Health and Education Act” (DSHEA) in 
USA in 1994. According to the amendments made in 
the DSHEA, the materials that had been used or were 
being used in traditional medicine (and whose 
toxicities were ‘known’) as of October 15th 1994, or 
materials that were classified as dietary supplements 
were exempted from the regulatuions of FDA. (2) 
The DSHEA legislation therefore opened the gates to a 
booming nutraceutical industry, with annual sales of 
dietary supplements in the USA rising to about US$18 
billion in 2002. (2) 
The present status 
Nutraceuticals are gaining acceptance worldwide 
because of their ability to address several diseases (Fig. 
1). An increasing demand for health-promoting food 
products as well as non-food products containing the 
active principles present in these health-promoting 
foods among the consumers has been shown by various 
marketing surveys carried out by different industries 
(18). 
Vitamins, minerals and nutrients constitute about 85% 
of the global market while antioxidants and related 
products account for about 10%. The other segments 
such as herbal extracts occupy 5% of the market. The 
US has been the major market for nutraceuticals with 
India and China emerging as the fastest growing 
markets (27). Traditional medicine is also finding its 
place in the present healthcare system in the form of 
herbal dietary supplements. Many known and also 
some novel bioactive phytochemicals have been 
isolated from the various herbal medicines used in 
Traditional Chinese Medicine and Ayurvedic Medicine 
(50, 31, 19). Several phytochemicals present in the edible 
plant materials and plant extracts used in traditional 
medicine or in dietary supplements are freely available 
to the public e.g. isoflavones present in soyabeans and 
different phytosterols in Cissus quadrangularis (47, 49, 

51). The role of traditional soy-food in disease 
prevention and treatment has gained worldwide 
recognition because of its antidiarhoeal, 
hypolipidaemic, anticancerogenic and antiosteoporotic 
effects. Isoflavone phytoestrogens in soy, such as 
daidzein and genistein, are known to be responsible for 
the biological activities (2). High soy food consumption 
has been linked with lower risk of breast and prostate 
cancer and is believed to improve bone mineral content 
(33, 1, 43, 6). 
Another area which has received considerable attention 
in the recent times is that of the prebiotics and 
polyunsaturated fatty acids (PUFAs) (38). Prebiotics are 

non-digestible food ingredients, which beneficially 
affect the host by stimulating growth, activity or both 
of specific intestinal bacteria (57). The possible 
beneficial effects of prebiotics include the control 
intestinal transit of time and bowel habits, and 
reduction of risk of atherosclerosis, osteoporosis, 
obesity, type-2 diabetes, cancer, infections and 
allergies, although their effectiveness in humans is still 
controversial (57).  
PUFA are fatty acids that contain more than one double 
bond, which are separated from each other by a single 
methylene group (38). Diets rich in PUFAs have been 
shown to positively influence immune function, blood 
pressure, cholesterol and triglycerides levels, and 
cardiovascular function in animals and humans (58, 34, 62, 

12). 
Nutraceutical regulation- The ambiguity 
Although the nutraceutical market is expected to reach 
new heights in the coming years an ambiguity still 
exists about the regulation of nutraceuticals around the 
world. A comprehensive account of the history and 
evolution of regulations related to nutraceuticals can be 
found in a review by Buchman (59). The U.S. has been 
the major market of nutraceuticals since the last few 
decades. There existed very little regulations related to 
nutritional supplements until the establishment of 
Food, Drug and Cosmetic Act of 1938. In 1990, FDA 
passed the Nutritional Labelling and Education Act 
(NLEA) which allowed the FDA to carry out rigorous 
validation about any health claims made by the 
nutritional supplements (10). 
The U.S. Congress in 1994 passed an act named, “The 
Dietary Supplement Health and Education Act” 
(DSHEA). Through this act the U.S. Food and Drug 
Administration (FDA) laid down a new framework for 
the regulation of dietary supplements. The increasing 
popularity amongst the people about the dietary 
supplements and significant health benefits offered by 
them prompted the U.S. Congress to put forward this 
act so as to facilitate access of public to these Dietary 
supplements. DSHEA offered several advantages to the 
manufacturers of dietary supplements including the 
provision to give information about possible benefits of 
the product on labels (73). 
However, according to Zeisel and Steven, although 
DSHEA has fostered a situation that encourages 
continued market growth, it has not been able to 
develop an atmosphere conducive to continuous quality 
improvement through an investment in research, as this 
act makes it easy for a relatively small enterprise to 
create and market a product without investing the time 
and money which may be typically needed to prove the 
safety and efficacy of the product (73). Patrick Coppens 
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et al., in their article, have given thorough information 
about the regulations on nutraceuticals, dietary 
supplements and functional foods in the European 
Union (14). India is also one of the emerging markets for 
nutraceuticals with a CAGR (Compounded Annual 
Growth Rate) of 18 %. Indian parliament in 2006 
passed the “Food Safety and Security (FSS) Act” and 
in 2008, the “Food Safety and Standard Authority of 
India (FSSAI)” was established. The FSSAI has been 
conferred upon the task of framing rules and 
regulations for implementation of FSS Act 2006, which 
is still in its pre-publication stage. The FSSAI is set to 
address a number of issues including the packaging and 
labeling of nutraceuticals, restriction of advertisements 
and claims made by nutraceutical manufacturers etc. 
Effective implementation of the FSS Act 2006 will 
open up new opportunities for nutraceutical 
manufacturers in India and can help the Indian 
nutraceutical industry to grow further (26). 
Nutraceuticals- The future 
The dietary supplements and nutraceutical market is 
projected to achieve a global market size of about Rs. 
90 billion in 2013 at a CAGR of 20.24% (9). There has 
been resurgence in the area of nutraceutical 
development in past few years especially because of 
the development of highly sophisticated and advanced 
analytical techniques for the determination and 
quantification of various nutraceuticals (9). Many 
phytochemicals have created a lot of excitement among 
the researchers as well as consumers in the past few 
years. Resveratrol and proanthocyanidins, the two 
polyphenols found in the grapes have been in the 
forefront of many research studies (5, 44, 68). Resveratrol 
(a stilbene) has been found to extend the life of 
wildtype yeast, by increasing the activity of Sir2 (a 
yeast gene, member of the sirtuin family, whose 
absence eliminated the effects of caloric restriction), 
through elevated levels of NAD (24, 70). Anthocyanins 
and berry extracts have been shown to increase the 
cognitive performance, reduce oxidative ischemic 
damage to brain and enhance the memory (32, 60). 
Isoflavones (especially genistein) have also attracted 
considerable attention because of their possible 
beneficial effects in the post-menopausal symptoms 
like osteoporosis and hot flushes (69, 28). 
The genetic revolution brought about by the Human 
Genome Project and subsequent identification of single 
nucleotide polymorphisms (SNPs) within populations 
which has played a major role in predicting individual 
response to drugs i.e. pharmacogenetics has given birth 
to a new branch called Nutritional genomics. It 
includes; “Nutrigenomics”, which is the study of 
interaction of dietary components with the genome and 

the proteonomic and metabolomic changes taking place 
as a result of that; and “Nutrigenetics”, which mainly 
deals with understanding the gene-based differences in 
response to the dietary components and using the data 
of individual genetic makeup to develop nutraceuticals 
that are most compatible with health (63). 
Nutrigenomics and nutrigenetics can pave the way for 
a whole new era of the nutraceutical and dietary 
supplement market worldover (Fig. 2). The future of 
the nutraceutical industry is bright but it is necessary to 
safeguard the consumer through proper regulation of 
these products in order to create a sustainable market 
for these products. 
 

Conclusion 
“If we could give every individual the right amount of 
nourishment and exercise, not too little and not too 
much, we would have found the safest way to health”- 
Hippocrates. This little quotation by Hippocrates long 
time ago, even today, summarizes the past, present and 
the future of nutraceuticals. Since ancient times people 
have been aware of the importance of the “right 
amount of nutrition” in maintaining a healthy lifestyle. 
Nutraceuticals and dietary supplements have come a 
long way from the time of its inception. The quest for 
the “safest way to health” and the increasing awareness 
among consumers about the potential benefits of the 
nutraceuticals, a relatively safer alternative as 
compared to the synthetic medicines, has led to the 
growth of this industry worldwide. The future of the 
nutraceutical industry continues to grow brighter as 
many surveys have clearly predicted the manifold 
growth of the nutraceutical market in the years to 
come. However ambiguity on the regulative 
requirements, overall safety and efficacy of 
nutraceuticals still exist. “Not too little and not too 
much”- is the stand we could follow in the upcoming 
years as we strive to enforce stringent regulations on 
the safety and efficacy of these products which would 
in turn create the environment conducive for the 
sustainable growth of the nutraceutical industry. 
References 

1. Adlercreutz H. (1995). Phytoestrogens: 
Epidemiology and a possible role in cancer 
protection. Environ Health Perspect. 103, 
103–112. 

2. Andlauer W., Furst P. (2002). Nutraceuticals: 
a piece of history, present status and outlook. 
Food Research International 35, 171–176. 

3. Anwar F., Przybylski R., Rudzinska M., 
Gruczynska E., Bain J. (2008). Fatty acid, 
tocopherol and sterol compositions of 
Canadian prairie fruit seed lipids. J Am Oil 
Chem Soc. 85, 953–959. 



Review Article                                                    [Shirwaikar et al., 2(7): July, 2011] 

                                                                                       ISSN: 0976-7126 

Int. J. of Pharm. & Life Sci. (IJPLS), Vol. 2, Issue 7: July: 2011, 925-932 
928 

 

4. Aranda M. and Morlock G. (2006). 
Simultaneous determination of riboflavin, 
pyridoxine, nicotinamide, caffeine and taurine 
in energy drinks by planar chromatography-
multiple detection with confirmation by 
electrospray ionization mass spectrometry. J 
Chromatogr A 1131, 253–260. 

5. Banerjee B., Bagchi D. (2001). Beneficial 
effects of a novel IH636 grape seed 
proanthocyanidin extract in the treatment of 
chronic pancreatitis. Digestion 63, 203–206. 

6. Barnes S. (1997). The chemopreventive 
properties of soy isoflavonoids in animal 
models of breast cancer. Breast Cancer Res 
Treat. 46, 169–179. 

7. Barnes S. and Prasain J. (2005). Current 
progress in the use of traditional medicines 
and nutraceuticals. Curr Opin Plant Biol. 8, 
324–328. 

8. Bellido C et al. (2004) Butter and walnuts, but 
not olive oil, elicit postprandial activation of 
nuclear transcription factor kappaB in 
peripheral blood mononuclear cells from 
healthy men. Am J Clin Nutr. 80, 1487-1491. 

9. Bernal J., Mendiola J.A., Lbá˜nez E., 
Cifuentes A. (2010). Advanced analysis of 
nutraceuticals. J Pharm Biomed Anal., Article 
in press. 

10. Buchman A.L. (2002). “Personal and 
government regulation of nutritional 
supplements: What we want and what we 
should expect”. J Lab Clin Med. 139 (6), 339-
342. 

11. Casado B., Affolter M., Kussmann M. (2009). 
OMICS-rooted studies of milk proteins, 
oligosaccharides and lipids. J Proteomics. 73, 
196–208. 

12. Chen Z.Y., Peng C., Jiao R., Wong Y.M., 
Yang N., Huang Y. (2009). Anti-hypertensive 
nutraceuticals and functional foods. J Agric 
Food Chem. 57, 4485–9. 

13. Contreras M.M., López-Expósito I., 
Hernández-Ledesma B., Ramos M., Recio I. 
(2008). Application of mass spectrometry to 
the characterization and quantification of food 
bioactive peptides. J AOAC Int. 91, 981–994. 

14. Coppens P., Fernandes da Silva M., Pettman 
S. (2006). European regulations on 
nutraceuticals, dietary supplements and 
functional foods: A framework based on 
safety. Toxicology 221, 59–74. 

15. Day C. (1998). Traditional plant treatments 
for diabetes mellitus: pharmaceutical foods. 
Br J Nutr., 80, 5–6. 

16. Denev R., Kuzmanova I., Panayotova S., 
Momchilova S., Kancheva V., Lokesh B.R. 
(2009). Lipid composition of Indian rice bran 
oil. C R Acad Bulg Sci. 62, 709–716. 

17. DeVasconcelos D.C.B.M., Bennett R.N., 
Quideau S., Jacquet R., Rosa E.A.S., Ferreira-
Cardoso J.V. (2010). Evaluating the potential 
of chestnut (Castanea sativa Mill.) fruit 
pericarp and integument as a source of 
tocopherols, pigments and polyphenols. Ind 
Crops Prod. 31, 301–311. 

18. Espin J.C., Teresa M., Conesa G., Francisco 
A., Barbera´n T. (2007). Nutraceuticals: Facts 
and fiction. Phytochemistry 68, 2986–3008. 

19. Giri R.K., Rajagopal V., Kalra V.K. (2004). 
Curcumin, the active constituent of turmeric, 
inhibits amyloid peptide-induced 
cytochemokine gene expression and CCR5-
mediated chemotaxis of THP-1 monocytes by 
modulating early growth response-1 
transcription factor. J Neurochem. 91, 1199-
1210. 

20. Golmakani M.T., Rezaei K. (2008). 
Comparison of microwave-assisted 
hydrodistillation with the traditional 
hydrodistillation method in the extraction of 
essential oils from Thymus vulgaris L. Food 
Chem. 109, 925–930. 

21. Gray A.M. & Flatt P.R. (1998). Actions of the 
traditional antidiabetic plant, Agrimony 
eupatoria (agrimony): effect on 
hyperglycaemia, cellular glucose metabolism 
and insulin secretion. Br J Nutr. 80, 109–114. 

22. Guclu-Ustundag O., Mazza G. (2008). 
Extraction of saponins and cyclopeptides from 
cow cockle seed with pressurized low polarity 
water. Food Sci Technol. 41, 1600–1606. 

23. Herrero M., Lbá˜nez E., Fanali S., Cifuentes 
A. (2007). Quantitation of chiral amino acids 
from microalgae by MEKC and LIF detection. 
Electrophoresis 28, 2701–2709. 

24. Horwitz K.T. et al. (2003). Small molecule 
activators of sirtuins extend Saccharomyces 
cerevisiae life span. Nature 425, 191-196. 

25. Hosseinian F.S., Li W., Beta T. (2008). 
Measurement of anthocyanins and other phy- 
tochemicals in purple wheat. Food Chem. 109, 
916–924. 

26. http://www.expresspharmaonline.com/201009
30/management03.shtml 



Review Article                                                    [Shirwaikar et al., 2(7): July, 2011] 

                                                                                       ISSN: 0976-7126 

Int. J. of Pharm. & Life Sci. (IJPLS), Vol. 2, Issue 7: July: 2011, 925-932 
929 

 

27. http://www.researchandmarkets.com 
28. Ikeda Y., Iki M., Morita A., Kajita E., 

Kagamimori S., Kagawa Y., Yoneshima H. 
(2006). Intake of fermented soybeans, natto, is 
associated with reduced bone loss in 
postmenopausal women: Japanese population-
based osteoporosis (JPOS) study. J Nutr. 136, 
1323–1328. 

29. Jakobek L., Seruga M., Medvidovic-
Kosanovic M., Novak I. (2007). Anthocyanin 
content and antioxidant activity of various red 
fruit juices. Dtsch Lebens Runds. 103, 58–64. 

30. Jung S., Murphy P.A., Sala I. (2008). 
Isoflavone profiles of soymilk as affected by 
high-pressure treatments of soymilk and 
soybeans. Food Chem. 111, 592–598. 

31. Kadota S., Tezuka Y., Prasain J.K., Ali M.S., 
Banskota A.H. (2003). Novel diarylheptanoids 
of Alpinia blepharocalyx. Curr Top Med 
Chem. 3, 203-225. 

32. Kang T.H., Hur J.Y., Kim H.B., Ryu J.H., 
Kim S.Y. (2006). Neuroprotective effects of 
the cyanidin-3-O-beta-D-glucopyranoside 
isolated from mulberry fruit against cerebral 
ischemia. Neurosci Lett. 391 (3), 122–126. 

33. Karyadi D. & Lukito W. (2000). Functional 
food and contemporary nutrition-health 
paradigm: tempeh and its potential beneficial 
effects in disease prevention and treatment. 
Nutrition 16, 697. 

34. Kawasaki T., Seki E., Osajima K., Yoshida M. 
et al. (2000). Antihypertensive effect of valyl-
tyrosine, a short chain peptide derived from 
sardine muscle hydrolyzate, on mild 
hypertensive subjects. J Hum Hypertens. 14, 
519–23. 

35. Kim H., Hall P., Smith M., Kirk M., Prasain 
J.K., Barnes S., Grubbs C. (2004). 
Chemoprevention by grape seed extract and 
genistein in carcinogen-induced mammary 
cancer in rats is diet dependent. J Nutr. 134, 
3445S-3452S. 

36. Kim S.J. et al. (2006). Effect of natural light 
periods on rutin, free amino acid and vitamin 
contents in the sprouts of common 
(Fagopyrum esculentum Moench) and tartary 
(F. tataricum Gaertn.) buckwheats. Food Sci 
Technol Res. 12, 199–205. 

37. Kimura H., Ogawa S., Jisaka M., Kimura Y., 
Katsube T., Yokota K. (2006). Identification 
of novel saponins from edible seeds of 
Japanese horse chestnut (Aesculus turbinata 
Blume) after treatment with wooden ashes and 

their nutraceutical activity. J Pharmaceut 
Biomed. 41, 1657–1665. 

38. Laparra J.M., Sanz Y. (2010). Interactions of 
gut microbiota with functional food 
components and nutraceuticals. 
Pharmacological Research 61, 219–225. 

39. Li T., Zhang Z., Zhang L., Huang X., Lin J., 
Chen G. (2009). An improved facile method 
for extraction and determination of steroidal 
saponins in Tribulus terrestris by focused 
microwave assisted extraction coupled with 
GC-MS. J Sep Sci. 32, 4167–4175. 

40. López-Ortiz C.M., Prats-Moya S., Beltrán 
Sanahuja A., Maestre-Pérez S.E., Grané-
Teruel N., Martín-Carratala M.L. (2008). 
Comparative study of tocopherol homologue 
content in four almond oil cultivars during 
two consecutive years. J Food Compos Anal. 
21, 144–151. 

41. Majumdar A.P., Kodali U., Jaszewski R. 
(2004). Chemopreventive role of folic acid in 
colorectal cancer. Front Biosci. 9, 2725-2732. 

42. Meltretter J., Schmidt A., Humeny A., Becker 
C.M., Pischetsrieder M. (2008). Analysis of 
the peptide profile of milk and its changes 
during thermal treatment and storage. J Agric 
Food Chem. 56, 2899–2906. 

43. Messina M. J. (1999). Legumes and soybeans: 
overview of their nutritional profiles and 
health effects. Am J Clin Nutr. 70, 439S–450S. 

44. Natella F., Belelli F., Gentili V., Ursini F., 
Scaccini C. (2002). Grape seed 
proanthocyanidins prevent plasma 
postprandial oxidative stress in humans. J 
Agric Food Chem. 50, 7720–7725. 

45. Naviglio D., Caruso T., Lannece P., Aragón 
A., Santini A. (2008). Characterization of high 
purity lycopene from tomato wastes using a 
new pressurized extraction approach. J Agric 
Food Chem. 56, 6227–6231. 

46. Nyam K.L., Tan C.P., Lai O.M., Long K., Che 
Man Y.B. (2009). Physicochemical properties 
and bioactive compounds of selected seed 
oils. LWT-Food Sci Technol. 42, 1396–1403. 

47. Oben J., Kuate D., Agbor G., Momo C. and 
Talla X. (2006). The use of a Cissus 
quadrangularis formulation in the 
management of weight loss and metabolic 
syndrome. Lipids Health Dis. 5, 24. 

48. Ong K.C., & Khoo H. E. (1996). 
Insulinomimetic effects of myricetin on 
lipogenesis and glucose transport in rat 
adipocytes but not glucose transporter 



Review Article                                                    [Shirwaikar et al., 2(7): July, 2011] 

                                                                                       ISSN: 0976-7126 

Int. J. of Pharm. & Life Sci. (IJPLS), Vol. 2, Issue 7: July: 2011, 925-932 
930 

 

translocation. Biochem Pharmacol. 51, 423–
429. 

49. Penalvo J.L., Heinonen S.M., Nurmi T., 
Deyama T., Nishibe S., Adlercreutz H. (2004). 
Plant lignans in soy-based health supplements. 
J Agric Food Chem. 52, 4133-4138. 

50. Prasain J.K., Jones K., Brissie N., Moore R., 
Wyss J.M. Barnes. (2004). Identification of 
puerarin and its metabolites in rats by liquid 
chromatography-tandem mass spectrometry. J 
Agric Food Chem. 52, 3708-3712. 

51. Prasain J.K., Jones K., Kirk M., Wilson L., 
Smith-Johnson M., Weaver C., Barnes S. 
(2003). Profiling and quantification of 
isoflavonoids in kudzu dietary supplements by 
high-performance liquid chromatography and 
electrospray ionization tandem mass 
spectrometry. J Agric Food Chem. 51, 4213-
4218. 

52. Prieto J.M., Lacopini P., Cioni P., Chericoni 
S. (2007). In vitro activity of the essential oils 
of Origanum vulgare, Satureja montana and 
their main constituents in peroxynitrite-
induced oxidative processes. Food Chem. 104, 
889–895. 

53. Ramadan M.F., Sharanabasappa G., 
Seetharam Y.N., Seshagiri M., Moersel J.T. 
(2006). Characterisation of fatty acids and 
bioactive compounds of kachnar (Bauhinia 
purpurea L.) seed oil. Food Chem. 98, 359–
365. 

54. Ravindranath M.H., Muthugounder S., Presser 
N., Viswanathan S. (2004). Anticancer 
therapeutic potential of soy isoflavone, 
genistein. Adv Exp Med Biol. 546, 121-165. 

55. Reena M.B., Lokesh B.R. (2007). 
Hypolipidemic effect of oils with balanced 
amounts of fatty acids obtained by blending 
and inter esterification of coconut oil with rice 
bran oil or sesame oil. J Agric Food Chem. 55, 
10461–10469. 

56. Register T.C. et al. (2005). Effects of soy 
isoflavones and conjugated equine estrogens 
on inflammatory markers in atherosclerotic, 
ovariectomized monkeys. J Clin Endocrinol 
Metab. 90 (3), 1734-1740. 

57. Roberfroid M.B. (2007). Prebiotics: the 
concept revisited. J Nutr. 137, 830S–7S. 

58. Russo C., Olivieri O., Girelli D. et al. (1995). 
Omega-3 polyunsaturated fatty acid 
supplements and ambulatory blood pressure 
monitoring parameters in patients with mild 

essential hypertension. J Hypertens. 13, 1823–
6. 

59. Schwartz H., Ollilainen V., Piironen V., 
Lampi A.M. (2008). Tocopherol, tocotrienol 
and plant sterol contents of vegetable oils and 
industrial fats. J Food Compos Anal. 21, 152–
161. 

60. Shin W.H., Park S.J., Kim E.J. (2006). 
Protective effect of anthocyanins in middle 
cerebral artery occlusion and reperfusion 
model of cerebral ischemia in rats. Life Sci. 79 
(2), 130–137. 

61. Sookwong P., Nakagawa K., Murata K., 
Kojima Y., Miyazawa T. (2007). Quantitation 
of tocotrienol and tocopherol in various rice 
brans. J Agric Food Chem. 55, 461–466. 

62. Straniero S., Cavallini G., Donati A., Metelli 
M.R., Tamburini I., Pietrini P., et al. (2008). 
Deficiency and supplementation of PUFA in 
the diet have similar effects on the age-
associated changes in rat-plasma cholesterol 
levels. Mech Ageing Dev. 129, 759–62. 

63. Subbiah M.T. (2007). Nutrigenetics and 
nutraceuticals: the next wave riding on 
personalized medicine. Translational 
Research 149(2), 55-61. 

64. Tural S., Koca I. (2008). Physico-chemical 
and antioxidant properties of cornelian cherry 
fruits (Cornus mas L.) grown in Turkey. Sci 
Hort. 116, 362–366. 

65. Ueno H., Wang J., Kaji N., Tokeshi M., Baba 
Y. (2008). Quantitative determination of 
amino acids in functional foods by microchip 
electrophoresis. J Sep Sci. 31, 898–903. 

66. Vasta J.D., Sherma J. (2008). Analysis of 
lycopene in nutritional supplements by silica 
gel high-performance thin-layer 
chromatography with visible-mode 
densitometry. Acta Chromatogr. 20, 673–683. 

67. Verardo V., Bendini A., Cerretani L., 
Malaguti D., Cozzolino E., Caboni M.F. 
(2009). Capillary gas chromatography 
analysis of lipid composition and evaluation 
of phenolic compounds by micellar 
electrokinetic chromatography in Italian 
walnut (Juglans Regia L.): irrigation and 
fertilization influence. J Food Quality 32, 
262–281. 

68. Vinson J.A., Proch J., Bose P. (2001). Mega 
Natural (gold grape seed extract: in vitro 
antioxidant and in vivo human 
supplementation studies. J Med Food 4, 17–
26. 



Review Article                                                    [Shirwaikar et al., 2(7): July, 2011] 

                                                                                       ISSN: 0976-7126 

Int. J. of Pharm. & Life Sci. (IJPLS), Vol. 2, Issue 7: July: 2011, 925-932 
931 

 

69. Williamson-Hughes P.S., Flickinger B.D., 
Messina M.J., Empie M.W. (2006). Isoflavone 
supplements containing predominantly 
genistein reduce hot flash symptoms: a critical 
review of published articles. Menopause- J 
North Am Menopause Soc. 13, 831–839. 

70. Wood J.G., Rogina B., Lavu S., Howitz K., 
Helfand S.L., Tatar M., Sinclair D. (2004). 
Sirtuin activators mimic caloric restriction and 
delay ageing in metazoans. Nature 430, 686-
689. 
 
 
 
 
 
 
 

 

71. Yan Y., Li Z., Koffas M.A.G. (2008). High-
yield anthocyanin biosynthesis in engineered 
Escherichia coli. Biotechnol Bioeng. 100, 
126–140. 

72. Zanes Furlani R.P., Teixeira Godoy H. (2008). 
Vitamins B1, B2 contents in cultivated 
mushrooms. Food Chem. 106, 816–819. 

73. Zeisel, Steven H. (1999). Regulation of 
Nutraceuticals. Science 285.5435, 1853. 

 
 
 
 
 
 
 
 
 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Nutraceuticals with their possible health effects. 
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Fig. 2: Future of nutraceuticals 

 


