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Abstract

"Let food be thy medicine and medicine be thy fowdte the words said around 2500 years ago by ldiapes.

Since ancient times mankind has believed in the ptdyed by the appropriate amount of nutritionmaintaining

proper health. The increasing concern of consumegarding the potential toxic effects of synthediugs has
helped the nutraceutical market to grow enormouslithe past few years as consumers feel thatat rislatively

safer way to good health. The market for these ytsdis anticipated to increase even further inydeers to come.
However, there still exists ambiguity about the ulatpry requirements related to nutraceuticals carér.

Stringent regulations related to the safety andcadfy of these products is imperative to createoadacive

environment for the sustainable growth of the reduical industry. This article attempts to tralee evolution of
nutraceuticals over the years and a sneak peekvimd may be the future of the nutraceutical inqust
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Introduction

"Let food be thy medicine and medicine be thy Inception/ A Look into the history

food" These were words said around 2500 years ggo bSince a long time, even before the development of
Hippocrates, the Father of medicine. Since ancientNutrition” as a distinct scientific discipline, ghicians
times, human beings have always looked at naturapaid close attention to the role of the daily diet
products as a major source of nutrition in additon ~ health maintenance. During the "1617" and 18
being a predominant source of prophylactic agemts f centuries, many crewmen on long voyages across the
the prevention and treatment of various diseases anSeas often died because of scurvy. THéckhtury sea
ailments. The growing interest of consumers inatiet ~ captains (under the direction of the British Adritira
supplements, nutraceuticals, functional foods or explored the role of various foods and food prastin
whatever you may like to call it, based on the egic  maintaining the health of seamen. Some foods
of “personalised medicine” for health maintenartes provided the missing vitamins B and C, whereasrsthe
enormously spurred the growth of market of thesereduced the antiscorbutic effects of the seamei@s d
products in recent years. This overview attempts to”. Biomedical research during the past 20 years has
provide a thorough account of the evolution of revealed that diet plays an important role in the
nutraceuticals and functional foods with an emphasi prevention and progression of many of the major
on the regulations related to these products. chronic diseases, such as atherosclerosis andrcince
41,86, 35.59 10 1989, The Foundation for Innovation in
Medicine (New York, U.S.), an educational foundatio

* ; ! established in the US to encourage discoveries in
.o medicin, coned he tom “Ntvageutca' o i
. 290 ) the much needed name for this rapidly growing arfea
Tel.: +91-820- 290 01 O+ 2248. biomedical research. Dr. Stephen DeFelice (1992)
defined nutraceutical as “any substance that may be
considered a food or part of a food and which plesi
medical or health benefits including the preventow
treatment of disease”. According to that definititwe
term Nutraceutical may include a whole range of
products like isolated nutrients, dietary suppletsen
herbal products and other processed fd8ds
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The growing dissatisfaction among the patients fibou non-digestible food ingredients, which beneficially
the synthetic therapeutic agents and concern dheuit  affect the host by stimulating growth, activity looth
toxicologic profile gave birth to the “Dietary of specific intestinal bacteria®’. The possible
Supplements Health and Education Act” (DSHEA) in beneficial effects of prebiotics include the cohtro
USA in 1994. According to the amendments made inintestinal transit of time and bowel habits, and
the DSHEA, the materials that had been used or wereeduction of risk of atherosclerosis, osteoporosis,
being used in traditional -medicine (and whose obesity, type-2 diabetes, cancer, infections and

toxicities were ‘known’) as of October 15th 1994, o
materials that were classified as dietary supplésien
were exempted from the regulatuions of FIFA.

The DSHEA legislation therefore opened the gates to
booming nutraceutical industry, with annual salés o
dietary supplements in the USA rising to about UE$1

allergies, although their effectiveness in humanstill
controversial®”.

PUFA are fatty acids that contain more than onebtiou
bond, which are separated from each other by desing
methylene group®. Diets rich in PUFAs have been
shown to positively influence immune function, bioo

billion in 2002.® pressure, cholesterol and triglycerides levels, and
The present status cardiovascular function in animals and hum&hg* ¢*
Nutraceuticals are gaining acceptance worldwide *?.

because of their ability to address several dise@sg. Nutraceutical regulation- The ambiguity

1). An increasing demand for health-promoting food Although the nutraceutical market is expected tche
products as well as non-food products containireg th new heights in the coming years an ambiguity still
active principles present in these health-promotingexists about the regulation of nutraceuticals adotine
foods among the consumers has been shown by variousorld. A comprehensive account of the history and
marketing surveys carried out by different indestri  evolution of regulations related to nutraceuticasa be
o found in a review by Buchmaf. The U.S. has been
Vitamins, minerals and nutrients constitute abdf8 the major market of nutraceuticals since the last f
of the global market while antioxidants and related decades. There existed very little regulationsteeldo
products account for about 10%. The other segmentswtritional supplements until the establishment of
such as herbal extracts occupy 5% of the market. Th Food, Drug and Cosmetic Act of 1938. In 1990, FDA
US has been the major market for nutraceuticall wit passed the Nutritional Labelling and Education Act
India and China emerging as the fastest growing(NLEA) which allowed the FDA to carry out rigorous
markets ®”. Traditional medicine is also finding its ~validation about any health claims made by the
place in the present healthcare system in the fokm nutritional supplement&.

herbal dietary supplements. Many known and alsoThe U.S. Congress in 1994 passed an act named, “The
some novel bioactive phytochemicals have beenDietary Supplement Health and Education Act’
isolated from the various herbal medicines used in(DSHEA). Through this act the U.S. Food and Drug
Traditional Chinese Medicine and Ayurvedic Medicine Administration (FDA) laid down a new framework for
(0. 31, 19) geveral phytochemicals present in the ediblethe regulation of dietary supplements. The incregsi
plant materials and plant extracts used in tragé@io popularity amongst the people about the dietary
medicine or in dietary supplements are freely add supplements and significant health benefits offdrgd

to the public e.g. isoflavones present in soyabaaas them prompted the U.S. Congress to put forward this
different phytosterols irCissus quadrangulari§'” **  act so as to facilitate access of public to thekstaly

) The role of traditional soy-food in disease supplements. DSHEA offered several advantageseto th
prevention and treatment has gained worldwide manufacturers of dietary supplements including the
recognition because of its antidiarhoeal, provision to give information about possible betsedif
hypolipidaemic, anticancerogenic and antiosteoporot the product on labef$®.

effects. Isoflavone phytoestrogens in soy, such asHowever, according to Zeisel and Steven, although
daidzein and genistein, are known to be responfiible DSHEA has fostered a situation that encourages
the biological activitie$?. High soy food consumption continued market growth, it has not been able to
has been linked with lower risk of breast and miest develop an atmosphere conducive to continuoustguali
cancer and is believed to improve bone mineralea@nt improvement through an investment in researchhias t
(33.1,43.6) act makes it easy for a relatively small enterptise
Another area which has received considerable @tent create and market a product without investing e t
in the recent times is that of the prebiotics and and money which may be typically needed to proee th
polyunsaturated fatty acids (PUFAY. Prebiotics are  safety and efficacy of the produét. Patrick Coppens
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et al., in their article, have given thorough imf@tion the proteonomic and metabolomic changes takingeplac
about the regulations on nutraceuticals, dietaryas a result of that; and “Nutrigenetics”, which nhgi
supplements and functional foods in the Europeandeals with understanding the gene-based differeimces
Union ™. India is also one of the emerging markets for response to the dietary components and using tiee da
nutraceuticals with a CAGR (Compounded Annual of individual genetic makeup to develop nutracesic
Growth Rate) of 18 %. Indian parliament in 2006 that are most compatible with healt.

passed the “Food Safety and Security (FSS) Act” andNutrigenomics and nutrigenetics can pave the way fo
in 2008, the “Food Safety and Standard Authority of a whole new era of the nutraceutical and dietary
India (FSSAI)” was established. The FSSAI has beensupplement market worldover (Fig. 2). The future of
conferred upon the task of framing rules and the nutraceutical industry is bright but it is nesary to
regulations for implementation of FSS Act 2006,athi  safeguard the consumer through proper regulation of
is still in its pre-publication stage. The FSSAIsist to these products in order to create a sustainabl&enar
address a number of issues including the packamidg for these products.

labeling of nutraceuticals, restriction of advertrents y
and claims made by nutraceutical manufacturers etCCOI’IdUSIOI’I

U H H H H H
Effective implementation of the FSS Act 2006 will If gc r‘:ou'd glvedevery |_nd|V|duaI thel.”?ht argouot
open up new opportunities for nutraceutical NOUNS ment and exercise, not too little and nat to

manufacturers in India and can help the Indian m_uch, we WOUId_ h"%"e found t_he safes'g wayto Figaith®
nutraceutical industry to grow furth@. H|ppocrates. This little quotation by Hippocratesd
Ntr aceuticals- The futtde time ago, even today, summarizes the past, preseht

The dietary supplements and nutraceutical market isthe future of nutraceuticals. Since ancient timespe

projected to achieve a global market size of aliait have been av_vgre" .Of th? Imporiaiies of the right
90 billion in 2013 at a CAGR of 20.2463. There has ~ amount Of. NUITITICEgIn maintaining a Sy liffes
been resurgence in the area of nutraceuticalNutraceutlcals and _d|etary_ su_pplements have come a
development in past few years especially because 0%0”9“ way.from.the time (,),f Its IncepHen, T_he quist

the development of highly sophisticated and adwvénce the “safest wayto health” and'the INCIAG-IE0 ancss
analytical techniques for the determination and A e > abou_t tfe poterit beneﬂt_s of i
quantification of various nutraceuticalS). Many hutraceuticals, a relatlyely s_afer dlignative ag
phytochemicals have created a lot of excitementremo compared 1 the pynthetic mgd|cmes, has led to tgp
the researchers as well as consumers in the past fe growth Of_ th's. industry WOI’.|dWIde. The futur_e ofeth
years. Resveratrol and proanthocyanidins, the tWOnutraceutlcaI industry continues ol 4 brlghtesr_ 3
polyphenols found in the grapes have been in theMany sSurveys have clgarly predlcte_d the maniigy
forefront of many research studiés* % Resveratrol growth of the nutraceutical market in the years to

(a stilbene) has been found to extend the life of COMe. Howeyer ar|r|1b|gm$y af dthe ff_regulauvef
wildtype yeast, by increasing the activity of Sif@ reqUIFCTC I Tvere “sa Sty Y §o
yeast gene, member of the sirtuin family, whose nutraceuticals still exist. “Not too little and ntdo
absence eliminated the effects of caloric restti much®™ is the stgnd we could fO”(.)W in the Upcaggning
through elevated levels of NAB* ™ Anthocyanins ~ Y8ars as we strive to enforce stringent regu_latmxms
and berry extracts have been shown to increase théhe safety and efﬂcacy O.f these produ%ts \.Nh'c? lwmﬁ
cognitive performance, reduce oxidative ischemic In_LUDSSISaL - cnvironnent conducivggior the
damage to brain and enhance the mem@fy® sustainable growth of the nutraceutical industry.
Isoflavones (especially genistein) have also agec REferences '
considerable attention because of their possible 1. Adlercreutz H.  (1995). Phytoestrogens:

beneficial effects in the post-menopausal symptoms Epidemiology and a possible role in cancer
like osteoporosis and hot flush&%2®) protection. Environ Health Perspect. 103,
The genetic revolution brought about by the Human 103-112. _
Genome Project and subsequent identification aflsin 2. Andlauer W., Furst P. (2002). Nutraceuticals:
nucleotide polymorphisms (SNPs) within populations a piece of history, present status and outlook.
which has played a major role in predicting indiadi Food Research International 35, 171-176.
response to drugs i.e. pharmacogenetics has givtdn b 3. Anwar F., Przybylski R., Rudzinska M.,
to a new branch called Nutritional genomics. It Gruczynska E., Bain J. (2008). Fatty acid,
includes; “Nutrigenomics”, which is the study of tocopherol and sterol ~ compositions of
interaction of dietary components with the genome a Canadian prairie fruit seed lipids. Am Oil

Chem Soc. 85, 953-959.
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