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Abstract
Nutraceuticals have received considerable interest because of their presumed safety and potential nutritional and
therapeutic effects”. Pharmaceutical and nutritional companies are aware of the monetary success taking advantage of
the more health-seeking consumers and the changing trends resulting in a proliferation of these value-added products
aimed at heart health to cancer. Some popular nutraceuticals include glucosamine, ginseng, echinacea, folic acid, cod
liver oil, omega-3 eggs, calcium-enriched orange juice, green tea etc. Majority of the nutraceuticals are claimed to
possess multiple therapeutic benefits though substantial evidence is lacking for the benefits as well as unwanted effects.
The present review has been devoted towards better understanding of the nutraceuticals based on their disease specific
indications.
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Introduction
The term nutraceutical was coined from nutrition and pharmaceutical in 1989 by Stephen Defelice, founder
and chairman of foundation for innovation in medicine, an American organization which encourages medical
health [1, 2, 3, 4] . According to him “a nutraceutical is any substance that is a food or a part of food and
provides medical or health benefits, including the prevention and treatment of disease”. Such products may
range from isolated nutrients, dietary supplements and specific diets to genetically   engineered designer foods
and herbal products [1, 5]. The concept of nutraceutical was stared from the survey in U.K., Germany and
France and it concluded that diet is rated more highly by consumer then exercise or hereditary factors to
achieving a good health. In the U.S. “nutraceutical" was commonly used, but no regulatory definition existed.
Its meaning was modified by health ministry of Canada which defines nutraceutical as “a product isolated or
purified from the food, generally sold in medicinal form not associated with food and demonstrated to have a
physiological benefit .It also provides benefit against chronic disease” [6] .

There is a slight difference between the functional foods and nutraceuticals. When food is being cooked or
prepared using "scientific intelligence" with or without knowledge of how or why it is being used, the food is
called "functional food". Thus, functional food provides the body with the required amount of vitamins, fats,
proteins, carbohydrates, etc. needed for its healthy survival. When functional food aids in the prevention
and/or treatment of disease(s) and/or disorder(s) other than anemia, it is called a nutraceutical. Examples of
nutraceuticals include fortified dairy products (e.g. milk) and citrus fruits (e.g. orange juice) [7] .

Classification
Regarding the promise of nutraceuticals, they should be considered in two ways:

• Potential nutraceuticals
• Established nutraceuticals
A potential nutraceutical is one that holds a promise of a particular health or medical benefit; such a potential
nutraceutical only becomes an established one after there are sufficient clinical data to demonstrate such a
benefit. It is disappointing to note that the overwhelming majority of nutraceutical products are in the
'potential' category, waiting to become established [8] . The food products used as nutraceutical are
categorized as [9] .
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• Prebiotic
• Dietary fiber
• Omega 3 fatty acid
• Antioxidant

Role of nutraceutical agents in cardiovascular diseases
Various nutraceuticals used in cardiovascular diseases like carnitine, N-acetylcysteine, creatine, glutathione,
selenium, resveratrol, beta-sitosterol and flavonoids. Carnitine is an amino acid derivative that is found in all
cells of the body, especially in striated muscles. It is synthesized in the liver, kidneys and brain from the
amino acids lysine and methionine.

Two analogs of carnitine, acetyl-L-carnitine and propionyl- L-carnitine, have been used clinically. It plays an
important role in the transport of free fatty acids across the inner mitochondrial membranes for energy
production. It is a cofactor in carbohydrate metabolism and has noted to reduce the buildup of toxic
metabolites in an ischemic condition. Although its approved indications are primary/secondary carnitine
deficiencies, it is widely utilized by patients with a variety of cardiovascular conditions. L-carnitine has
reported to have beneficial effect on cardiac function and it has postulated to be cardio protective due to its
antioxidant effects 6. Studies have suggested that it will lower, to a variable extent, plasma triglycerides and
elevate high-density lipoprotein cholesterol levels.

Probiotics in kidney health:

When the waste products accumulate in high concentrations in the blood, they become highly toxic and can
cause severe damage to many organ systems if they are not properly excreted 6. Due to the overloaded and
impaired kidneys, a buildup of poisonous wastes occurs in the bloodstream. Certain probiotic microorganisms
can utilize urea, uric acid, creatinine, and other toxins as nutrients for their growth [11]. They then multiply,
thereby creating a greater diffusion of these uremic toxins from the circulating blood across the lining of the
intestinal walls into the bowel. This increased microbial growth is excreted along with the faeces (which is
normally 50% microbes by weight).

Enteric toxin reduction technology uses probiotic organisms to transform the colon into a blood-cleansing
agent, which, with the aid of microbes, indirectly removes toxic wastes and helps eliminate them as faecal
matter. Consequently, it is possible to maintain a healthy kidney function with the oral use of Kibow®
Biotics. The patented, proprietary probiotics in Kibow® Biotics have been clinically tested and shown to be
safe, effective and free of serious side effects when taken for as long as six months. Pharmaceuticals and
nutritional supplements having close relationship that gives efficacy and safety to the nutraceuticals which is
scientifically proved.

Current status:

Nutraceutical food or food components that help in treatment and prevention of diseases are made from
herbal/botanical raw material. This is rapidly growing industry (7-12 % per year) with more than millions of
people in the world using these natural products. The global nutraceutical market to reach $ 450 billion by
2015.  According to recent analysis from Euro monitor, international global sales of health and wellness
products are on track to reach a record of about $1 trillion by 2017, fueled by functional/ fortified products
designed to offer specific health benefits [12].

The Indian consumer’s awareness about conventional nutraceutical ingredients is severely limited and
nutraceutical manufacture’s need to take up the cause and spread awareness about their products to the Indian
masses. The global nutraceutical market has seen maximum growth in last decade. In India, beverages and
functional food are expected to witness much higher growth rates when compared to dietary supplement over
the next five years [10].
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In the Asia Pacific nutraceutical product market, Japan represents the largest consumer, followed by China.
India’s functional food market is forecast to record moderate growth, with functional foods and beverages
forecast to account for almost 71% of the dietary supplement sector in 2017. In Middle East and Africa,
dietary supplements represented the fastest growing market segment in the nutraceutical market, recording
almost 31% yearly growth between 2007 and 2011.

Non-herbals represented the fastest growing segment, while proteins and peptides was the most lucrative
market segment in 2011. In Eastern Europe, nutraceutical products market growth is being fueled by
expansion in dietary supplements and functional food market segments. Russia represents the region’s largest
nutraceuticals consumer . Hungary and Russia forecast to hold just over 20% and just under 24.5% of the
nutraceutical market respectively in 2017. Nutraceuticals came into medicinal format such as capsule, tablet
or powder in a prescribed dose while modern nutraceuticals are available as forms of food or included in
foods or as whole food itself such as probiotic drink and yogurt. There is lack of investment and focus on
research and development, imbalance of food provided to the undernourished through government schemes
are current challenges

Current status of nutraceuticals in obesity
A blend of glucomannan, chitosan, fenugreek, G sylvestre, and vitamin C in the dietary supplement
significantly reduced body weight and promoted fat loss in obese individuals. Further studies are needed to
establish a long term efficacy and adverse effect potential. There is a very high prevalence of obesity globally
and hence nutrition and exercise play a key role in its prevention and treatment. Nutraceutical interventions
are currently being investigated on a large-scale basis as potential treatments for obesity and weight
management. Nutraceuticals like conjugated linoleic acid (CLA), capsaicin, MomordicaCharantia (MC) and
Psyllium fiber possess potential antiobese properties [13].

Diabetes mellitus is characterized by abnormally high levels of blood glucose, either due to insufficient
insulin production, or due to its ineffectiveness. The most common forms of diabetes are type 1 diabetes (5%),
an autoimmune disorder, and type 2 diabetes (95%), which is associated with obesity. Gestational diabetes
occurs in pregnancy[14]. Globally the total number of people with diabetes is projected to rise from 171
million in 2000 to 366 million in 2003[15]. Diabetes, like most chronic health conditions, not only places
substantial economic burdens on society as a whole but also imposes considerable economic burdens on
individual patients and their families. In US alone an estimated the expenditures for health care for people
with diabetes totaled $85.7 (11.9% of total health care expenditures) in 199247.

Diet therapy is the cornerstone for the management of gestational diabetes mellitus. Although there is
widespread use of herbal dietary supplements that are believed to benefit type 2 diabetes mellitus, few have
been proven to do so in properly designed randomized trials. Isoflavones are phytoestrogens; they have a
structural/functional similarity to human estrogen and have been consumed by humans world-wide. Of all
phytoestrogens, soy isoflavones have been studied most. A high isoflavone intake (20–100 mg/day) is
associated with lower incidence and mortality rate of type II diabetes, heart disease, osteoporosis and certain
cancers[16]. Omega-3 fatty acids have been suggested to reduce glucose tolerance in patients predisposed to
diabetes. For the synthesis of the long chain n-3 fatty acids, insulin is required; the heart may thus be
particularly susceptible to their depletion in diabetes. Ethyl esters of n-3 fatty acids may be potential beneficial
in diabetic patients[17].

Docosahexaenoic acid modulates insulin resistance and is also vital for neurovisual development. This is
especially important in women with gestational diabetes mellitus which foster the recommendation for
essential fatty acids during pregnancy[18].

Lipoic acid is a universal antioxidant, now used in Germany for the treatment of diabetic neuropathy. It is
possible that lipoic acid may be more effective as a long-term dietary supplement aimed at the prophylactic
protection of diabetics from complications[19]Dietary fibers from psyllium have been used extensively both
as pharmacological supplements, food ingredients, in processed food to aid weight reduction, for glucose
control in diabetic patients and to reduce lipid levels in hyperlipidemia[20].
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Good magnesium status reduces diabetes risk and improves insulin sensitivity; chromium picolinate, calcium
and vitamin D appear to promote insulin sensitivity and improve glycemic control in some diabetics; extracts
of bitter melon and of cinnamon have the potential to treat and possibly prevent diabetes. However it has been
suggested that nutraceuticals with meaningful doses of combinations may substantially prevent and
presumably could be marketed legally[21]. Cancer In the year 2000, malignant tumors were responsible for
12 per cent of the nearly 56 million deaths worldwide from all causes. According to the World Cancer Report
the cancer rates there would be 15 million new cases in the year 2020 i.e. a rise in 50%. Cancer has emerged
as a major public health problem in developing countries, matching the industrialized nations. A healthy
lifestyle and diet can help in preventing cancer[22, 23]. People who consume large amount of lutein-rich
foods such as chicken eggs, spinach, tomatoes, oranges and leafy greens experienced the lowest incidence of
colon cancer[24]. Chronic inflammation is associated with a high cancer risk. At the molecular level, free
radicals and aldehydes, produced during chronic inflammation, can induce deleterious gene mutation and
posttranslational modifications of key cancer-related proteins. Chronic inflammation is also associated with
immuno suppression, which is a risk factor for cancer. Ginseng as an example of an antiinflammatory
molecule that targets many of the key players in the inflammation-to- cancer sequence[25].

Recently, attention has been on phytochemicals that possess cancer-preventive properties. Besides
chemopreventive components in vegetables and fruits, some phytochemicals derived from herbs and spices
also have potential anticarcinogenic and antimutagenic activities, among other beneficial health effect. A
broad range of phyto-pharmaceuticals with a claimed hormonal activity, called "phyto-estrogens", is
recommended for prevention of prostate/breast cancer[26].

Flavonoids found in citrus fruit appear to protect against cancer by acting as antioxidants[27]. Soyfoods are a
unique dietary source of isoflavones, the polyphenolic phytochemicals exemplified by epigallocatechingallate
from tea[28],  curcumin from curry and soya isoflavones possess cancer chemopreventive properties[29]. The
main soybean isoflavones, genistein, daidzein, biochanin inhibits prostate cancer cell growth.[30, 31].
Carotenoids are a group of phytochemicals that are responsible for different colors of the foods. Recent
interest in carotenoids has focused on the role of lycopene in human health. Because of the unsaturated nature
of lycopene it is considered to be a potent antioxidant and a singlet oxygen quencher[32]. Lycopene prevents
cancer, cardiovascular disease, and gastrointestinal tract. It concentrates in the skin, testes, adrenal and
prostate where it protects against cancer[33].  The linkage between carotenoids and retinoids and the
prevention of cancer coronary artery diseases, and advanced age-related macular degeneration heightened the
importance of value-added fruits in human diet. Recently, it was reported that lycopene containing fruits and
vegetables exert cancer-protective effect via a decrease in oxidative and other damage to DNA in humans[34].
Lycopene is one of the major carotenoids in western diets and is found almost exclusively in tomatoes, water
melon, guava, pink grapefruit and papaya[35].

Beta-carotene, the important precursor of vitamin A has anti-oxidant properties and help in preventing cancer
and other diseases. Among the carotenes, beta carotene is the most active as antioxidants. Alpha carotene
possesses 50 % to 54 % of the antioxidant activity of beta carotene, whereas epsilon carotene has 42 % to 50
% of the antioxidant activity. Alpha and beta carotenes, along with gamma carotene and the carotenes
lycopene and lutein[36] which do not convert to vitamin A, seem to offer protection against lung, colorectal,
breast, uterine and prostate cancers. β- Carotene is the more common form and can be found in yellow,
orange, and green leafy fruits and vegetables. These can be carrots, spinach, lettuce, tomatoes, sweet potatoes,
broccoli, cantaloupe, oranges, and winter squash.

Saponins are reported to possess antitumor and anti- mutagenic activities and can lower the risk of human
cancers, by preventing cancer cells from growing. Saponins are phytochemicals which can be found in peas,
soybeans, and some herbs with names indicating foaming properties such as soapwort, soapbark and
soapberry. They are also present in spinach, tomatoes, potatoes, alfalfa and clover. Commercial saponins are
extracted mainly from Yucca schidigera and Quillajasaponaria. The non-sugar part of saponins has also a
direct antioxidant activity, which may result in other benefits such as reduced risk of cancer and heart
diseases[37].
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Tannins also called proanthocyanidins, detoxify carcinogens and scavenge harmful free radicals [38]. Tannins
in cranberries also protect against urinary tract infections. It is present in blackberries, blueberries, cranberries,
grapes, lentils, tea and wine. Ellagic acid is a proven anti-carcinogen is used in alternative medicine and to
prevent cancer. It is present in strawberries, cranberries, walnuts, pecans, pomegranates and the best source,
red raspberry seeds.. Pectin is a soluble fiber found in apples. A new form of citrus pectin called modified
citrus pectin (MCP) has been shown to prevent prostate cancer metastasis by inhibiting the cancer cells from
adhering to other cells in the body. Several studies have also shown pectin to have positive influences in
decreasing serum cholesterol levels, without effecting serum triglyceride levels. Pectin also has the ability to
reduce the rise of blood sugar when combined with meal. Naturally occurring phenolic acid derivatives are
reported to possess potential anticancer properties. Phenolics such as ferulic, caffeic, gallic acids and
curcumin are reported to possess anticancer activity.

Conclusion:

The global market is currently experiencing period of growth post recession even after effect of recession
fades, the market for nutraceutical is likely to remain in the growth phase which is driven by emerging  market
of countries like India, China, Brazil etc. In case of plant extracts and phytochemicals, various Indian
companies have entered their place as supplier both locally as well as globally, which will help in flourishing
nutraceuticals sector in near future.
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