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Abstract: 

Nutraceuticals are foods providing all the essential nutrients required for maintaining the optimal health. They are 

used as alternatives to modern medicines to promote quality of health, increase nutritive value of the diet and to 

prolong life expectancy. They have received considerable zest for their expected safety and therapeutic effects. 

Generally, consumers prefer food supplements to improve their health, as drugs show various side effects and adverse 

reactions. The principle reason for the growth of the nutraceutical market worldwide is current health status and 

lifestyle disorders. Nutraceutical market is seeing tidal growth mainly in the United States, India and European 

countries. This article briefly discusses about their classification and uses in various diseases. 
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INTRODUCTION: 

The term nutraceutical was coined by Stephen 

DeFelice, founder and chairman of the foundation for 

Innovation in Medicine, located in Cranford, New 

Jersey [1]. It combines the word nutrient (a nourishing 

food or food component) and pharmaceutical (a 

medical drug) [2]. The word ‘nutraceutical’ is defined 

as any substance that may be considered as a food or 

part of a food and provides medical and health 

benefits, including the prevention and treatment of 

disease. Pharmaceuticals may be considered as the 

drugs used mainly to treat diseases, while 

nutraceuticals are those that are intended to prevent 

diseases. Both pharmaceuticals and nutraceuticals can 

cure and prevent diseases but only pharmaceuticals 

have sanctions from the government. Nutraceuticals 

may range from isolated nutrients, dietary 

supplements and diets to genetically engineered 

designer foods, herbal products and processed foods 

such as cereals, soups and beverages. Hippocrates 

emphasized “Let food be your medicine and medicine 

be your food” [3-6]. 

 

There is a slight difference between the terms 

functional foods, nutraceuticals, dietary supplement 

and medical foods. When food is being cooked or 

prepared using “scientific intelligence” with or 

without the knowledge of how or why it is being used, 

then it is called “functional food”. It provides the body 

with the required amount of vitamins, fats, 

carbohydrates, etc. for the healthy survival. When 

functional food aid in prevention and treatment of 

disease or disorder other than anaemia, it is called a 

nutraceutical [6, 7].  

 

A dietary supplement is a product that is intended to 

supplement the diet that bears or contains one or more 

ingredients like vitamins, minerals, herbs, amino acid 

or a concentrate, metabolite, constituent, extract, or 

combinations of these. Medical foods are a specific 

category of therapeutic agents that are intended for 

nutritional management of a specific disease [3]. 

 

Phytonutrients are plant nutrients with particular 

biological activities in supporting human health. 

Compared to nutraceuticals, functional foods and 

dietary supplements, phytonutrients are more natural 

bioactive compounds from plants. They have major 

role in many physiological functions like 

 

1. Substrates for biochemical reactions 

2. Cofactors of enzymatic reactions 

3. Inhibitors of enzymatic reactions 

4. Absorbents that bind to and eliminate 

undesirable constituents from the intestine 

5. Enhancement of absorption and/or stability of 

essential nutrients 

6. Selective growth factors for beneficial bacteria 

7. Fermentation substrates for beneficial bacteria 

8. Selective inhibitors of deleterious intestinal 

bacteria 

9. Scavengers of reactive or toxic chemicals 

10. Ligands that agonize or antagonize cell surface 

or intercellular receptors [8]. 

 

Nutraceuticals create a new era of research to promote 

quality of life. They can reduce the risk of disease 

onset by retaining normal health condition and 

improving immunity [9]. As food is not only the 

source of energy and nutrients but also provides 

medicinal benefits and nutritional therapy is based on 

complimentary therapy with nutraceuticals [10].  

 

Large numbers of people are dependent on natural and 

alternative medicines in India due to imbalance in the 

diet and nutritional deficiencies. Nutraceuticals are 

now available as capsules, tablets or powders in a 

prescribed dose. Vitamin D will see the fastest growth 

in demand due to its increasing clinical evidence in the 

treatment of swine flu, cancer, and other preventive 

medicine benefits [11]. Some popular nutraceuticals 

include green tea (anti-oxidant), glucosamine (for 

arthritis), lutein (for macular degeneration), ginseng 

(for cold), echinacea (anti-immune), folic acid, cod 

liver oil etc [12]. 

 

Advantages [13]: 

1. Nutraceuticals play an important role in healthy 

eating and contributes in prevention and 

treatment of diseases 

2. Enables consumers to derive daily dose of 

vitamins and minerals 

3. They are less toxic when compared to 

conventional pharmaceuticals 

4. Cost effective and are easily available 

 

CLASSIFICATION OF NUTRACEUTICALS: 

Based on the food sources, nutraceuticals are classified 

as follows [14-18] 

1. Dietary fibres: 

Dietary fibres are plant origin substances present 

in the food and are not digested in gastrointestinal 

tract but, add bulk to the intestinal contents. Intake 

of fibres in diet is associated with low risk of 

cardiovascular diseases, hypertension, diabetes, 

obesity, colon cancer and gastrointestinal 

disorders. Examples of dietary fibres include 

fruits, barley, oats, lignin, cellulose, pectin etc.  

 

2. Probiotics: 



IAJPS 2019, 06 (11), 14421-14427                  Gera Jemimah et al                     ISSN 2349-7750 

 

w w w . i a j p s . c o m  
 

Page 14423 

Probiotics are live microbial food supplements 

which, when administered in adequate dose help 

in improving the intestinal microbial balance of 

the host. They decrease the risk of allergy, asthma, 

cancer, infection of ear and urinary tract. 

Examples of probiotics include Lactobacilli, 

Bifidobacterium etc. 

 

3. Prebiotics: 

Prebiotics are dietary ingredients that benefit the 

host by selectively altering the composition or 

metabolism of gut microbiota. These are fructose 

based oligosaccharides existing naturally or 

supplemented in the food, and are not digested by 

human beings. These are found to be beneficial in 

improving lactose tolerance, detoxification, 

dyslipidaemia, relief from constipation and in 

certain tumours. Examples include chicory roots, 

banana, tomato and beans etc. 

 

4. Polyunsaturated fatty acids: 

Polyunsaturated fatty acids can be omega-3-fatty 

acids like alpha linolenic acid, eicosapentaenoic 

acid and docosahexaenoic acid found in fatty 

fishes, flaxseeds, soybean etc. or omega-6-fatty 

acids like alpha linoleic acid and arachidonic acid 

found in corn, sunflower and soybean etc. 

 

5. Antioxidant vitamins: 

Antioxidants are endogenous or exogenous 

substances which inactivate the free radicals. 

Antioxidant vitamins are abundant in many fruits 

and vegetables, possess singlet oxygen quenching 

and lipid peroxidation preventing properties and 

also prevent number of diseases. Examples 

include vitamin C, vitamin E and carotenoids. 

 

6. Polyphenols 

Polyphenols are phytochemicals like flavonoids, 

anthocyanins and phenolic acids, which are 

produced by plant for protection against 

photosynthetic stress and reactive oxygen species. 

They possess anti-inflammatory and antioxidant 

properties and are found in foods like legumes, tea 

and soybean etc. 

 

7. Spices 

Spices are esoteric food adjuncts used to enhance 

sensory quality of foods. They have antioxidant, 

chemopreventive, anti-mutagenic, anti-

inflammatory and immunomodulatory effects. 

Most of the components of spices are terpenes and 

other constituents of essential oils. Examples 

include ginger, turmeric, black pepper etc. 

 

NUTRACEUTICALS IN DISEASES: 

1. Diabetes 

Diabetes mellitus is characterised 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 [19].  

 

In diabetic patients, Omega-3-fatty acids are suggested 

to reduce glucose tolerance and promote insulin 

sensitivity. Insulin is required for the synthesis of 

long chain n-3 fatty acids, which contain ethyl esters 

that may be potentially beneficial in diabetic 

patients [20]. A high isoflavone intake (20-100 

mg/day) is associated with lower incidence and 

mortality rate of type 2 diabetes, heart diseases, 

osteoporosis and certain cancers [21]. 

Docosahexaenoic acid modulates insulin resistance, 

especially important in women with gestational 

diabetes mellitus which foster the recommendation 

for essential fatty acids during pregnancy [22]. 

 

Lipoic acid is a universal antioxidant, may be more 

effective as a long-term dietary supplement aimed at 

the prophylactic protection of diabetic patients from 

complications. Dietary fibres from psyllium help in 

weight reduction, glucose control in diabetic 

patients and to reduce lipid levels in 

hyperlipidaemia [23, 24]. 

 

Magnesium reduces diabetes risk and improves insulin 

sensitivity. Calcium and vitamin D also promotes 

insulin sensitivity and improves glycemic control in 

some diabetics. Caffeic acid reduces elevated 

plasma glucose levels in insulin resistant patients. 

Green tea and epicatechin-3-gallate reduces fasting 

and postprandial glucose levels and improve insulin 

resistance. Bitter melon, pomegranates are good for 

diabetes, as they regulate metabolism and transport 

glucose from the blood into cells [12].  

 

2. Cardiovascular diseases: 

Cardiovascular diseases is the name for the group of 

disorders of the heart and blood vessels, and include 

hypertension (high blood pressure), coronary heart 

diseases (heart attack), cerebrovascular disease 

(stroke), heart failure, peripheral vascular diseases, 

etc. It was reported that low intake of fruits and 

vegetables is associated with a high mortality in 

cardiovascular diseases [25]. Antioxidants, dietary 

fibres, omega-3 polyunsaturated fatty acids, 

vitamins and minerals along with physical exercise 
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are recommended for prevention and treatment of 

cardiovascular diseases [26].  

 

Nutraceuticals like phytosterols, policosanol, 

monacolin etc, tend to reduce circulating levels of 

LDL-cholesterol. This is achieved by modulating 

cholesterol production in liver, binding cholesterol 

within intestines and/or increasing LDL-c receptor 

uptake in the liver [27]. Polyphenols present in 

grapes alter cellular metabolism and signalling, 

thereby reduces arterial diseases. They also reduce 

the possibility of oxidation by neutralising free 

radicals. Nutraceuticals that show antihypertensive 

activity by blocking calcium channels include alpha-

lipoic acid, magnesium, vitamin B6 (pyridoxine), 

vitamin C, N-acetyl cysteine, celery, omega-3-fatty 

acids, etc. [28]. 

 

Flavonoids in plants available as flavones, flavanones 

play a major role in curing cardiovascular diseases. 

They inhibit cyclooxygenase pathway and 

angiotensin converting enzyme (ACE), which is 

responsible for high blood pressure and also prevent 

platelet aggregation and stickiness. Because of high 

ability to transfer electrons, scavenge reactive 

oxygen species i.e. decrease oxidative stress, 

flavonoids are considered as cardio-protectors in 

delaying the onset of atherosclerosis [29].    

 

Phytosterols compete with dietary cholesterol by 

blocking the uptake and facilitating cholesterol 

excretion from the body. Buckwheat proteins more 

importantly lower cholesterol and high blood 

pressure, and are also beneficial in constipation and 

obesity. Dietary fibres from defatted rice bran have 

laxative and cholesterol lowering ability. Essential 

fatty acids are required for production and 

rebuilding of cells, to reduce blood pressure, lower 

cholesterol and triglycerides, reduce the risk of 

blood clots, helps in preventing many diseases 

including arthritis, arrhythmias, and other 

cardiovascular diseases. Octacosanol has 

gastroprotective and lipid lowering effects. Allicin 

lowers blood pressure and cholesterol [30]. 

 

3. Cancer: 

Nutraceutical rich bioactive dietary components have 

the ability to prevent cancer [31]. Vitamins (folate) 

play a major role in DNA methylation and cancer 

prevention. Ginseng is an anti-inflammatory 

compound that prevents chronic inflammation of 

cancer [32]. Flavonoids found in citrus fruits appear 

to offer protection against cancer by acting as 

antioxidants [33]. Fruits and vegetables containing 

lycopene exert cancer-protective effect via decrease 

in oxidative and other damage to DNA in humans. 

Tannins and saponins are found to have 

anticarcinogenic effect [34].  

 

Phenolics such as ferulic, caffeic, gallic acids and 

curcumin possess anticancer activity. 

Thiosulfonates present in garlic and onions possess 

anticarcinogenic properties [30]. Astragalus 

membranaceus (Fabaceae) is a traditional Chinese 

herb, used as anticancer, antidiabetic, immune 

enhancer, antioxidant and hepatoprotective agent 

[35].   

 

4. Obesity: 

Obesity is a medical condition characterised by 

accumulation of excess body fat and is associated 

with various risk factors such as angina pectoris, 

congestive heart failure, hypertension, 

osteoarthritis, hyperlipidaemia, etc. A tolerable and 

effective nutraceutical that can increase energy 

expenditure and/or decrease caloric intake is 

desirable for body weight reduction.  

 

5-hydroxytryptophan decreases appetite whereas, 

green tea extract increases energy expenditure, thus 

promote weight loss. Fenugreek, chitosan, vitamin 

C, curcumin, black gram, bottle guard also reduces 

body weight [30].  

 

5. Osteoarthritis: 

Osteoarthritis is a disease with a multifactorial 

etiology affecting all joint tissues, involving both 

biochemical and mechanical factors that act in 

synergy to degrade cartilage [36]. Nutraceuticals 

like glucosamine, chondroitin sulfate, ginger, green 

tea, pomegranate, curcumin, avocado, collagen 

hydrolysate, etc. are used to decrease the 

complications associated with osteoarthritis [37]. 

Nutraceutical antioxidant agents have considerable 

evidence for treating inflammation, pain and joint 

destruction. Chondroitin sulfate and glucosamine 

supplementation prevents arthritic pain and 

narrowing of joint space. Application of olive oil 

reduces pain, stiffness and swelling [38].  

 

6. Alzheimer’s disease: 

Oxidative stress is etiologically related to a number of 

neurodegenerative disorders including Alzheimer’s 

disease, which is characterised by progressive 

dementia with memory loss as the major clinical 

manifestation. Nutraceuticals like beta-carotene, 

lycopene, curcumin, lutein etc, acts as antioxidants 

and prevent oxidative stress induced neuronal 

damage [39]. 
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7. Parkinson’s disease: 

Parkinson’s disease is a brain disorder that results from 

nerve damage in certain regions of the brain causing 

muscle rigidity, shaking and difficulty in walking. 

Plant polyphenols, stilbenes, soybean and other 

phytoestrogens, vitamin C, vitamin D, vitamin E, 

coenzyme Q10 and unsaturated fatty acids revealed 

protective roles against progression of Parkinson’s 

disease [40]. Creatine appeared to modify 

Parkinson’s disease features as measured by a 

decline in the clinical signs [30].  

 

8. Allergy: 

Allergy is a condition in which body has an 

exaggerated response to either a drug or food. 

Quercetin is a flavonoid, a polyphenolic substance 

and a natural antihistamine. It inhibits some 

inflammatory enzymes such as lipid peroxidases and 

decreases leukotriene formation. It also exerts 

antioxidant properties by scavenging free radicals 

[41].  

 

9. Oral diseases: 

Odontonutraceuticals represent pleiotropic 

phytotherapeutic agents in dentistry as they regulate 

different molecular and biochemical targets. They 

include green tea, grapes, cocoa seed extracts which 

are rich in polyphenols, flavonoids and 

proanthocyanidins, thus prevent oral diseases. 

Probiotics are helpful in preventing dental caries, 

periodontitis etc [42, 43]. 

 

10. Eye disorders: 

Lutein also known as helenin, is one of the carotenoids 

found in fruits and vegetables, is used for the 

treatment of visual disorders. Zeaxanthin found in 

corn, egg yolks, green vegetables and fruits is used 

in the treatment of eye disorders [3]. Green tea, 

carotenoids, flavonoids, vitamin E, coenzyme Q10 

possesses antioxidant activity and are effective for 

presbyopia, cataracts. Omega 3, 6 and 9 fatty acids, 

folic acid in rice bran also promote eye health [9].  

 

11. Migraine: 

Migraine is a recurrent throbbing headache that 

typically affects one side of the head and is often 

accompanied by nausea and disturbed vision. 

Nutraceuticals used for the treatment of migraine are 

feverfew, petasites, coenzyme Q10 etc. Dried leaves 

of feverfew contain melatonin and chrysanthenyl 

acetate, which play a role in treating migraine. 

Petasites hybridus commonly known as butterbur, 

found to be safe and effective for long-term use in 

management of migraine [43].  

 

12. Stress management: 

Stress is a vital part of our psychological makeup and 

is a threat to our existence. The natural bioactive 

compounds called adaptogens help to cope up 

against stress related cellular damages. They cause 

non-specific increase in resistance of an organism to 

noxious influences and exert to normalize and 

provide balancing action for both stress and mental 

health. Herbal nutraceuticals like ashwagandha, 

rhodiola, L-theanine, ginseng are effective 

adaptogens that activates the production of stress 

suppressing heat shock protein 70 (HSP-70) and 

stabilizes physiologic processes, promotes 

homeostasis, increases resistance to environmental 

stress, reduces moderate to severe anxiety, improves 

sleep, reduces depression and improves secondary 

memory [6].  

 

13. Prolonging life span: 

Nutraceuticals present in citrus fruits and soybean has 

effect on epigenetic modifications, autophagy and 

necrosis. Caffeic acid and rosmarinic acid present in 

fruits, vegetables and herbs are anticarcinogenic, 

antioxidant, anti-rheumatic and antimicrobial in 

nature, and can prolong healthy life span [44]. 

 

REGULATORY ASPECTS: 

Even though nutraceuticals are safe and used for 

improvement of health status of an individual, the level 

of risk posed by them or functional foods varies widely 

and depends on many factors like, the ingredients of 

the products and the way they are used by the 

consumer. So, their use and production must be 

managed and regulated in keeping view the degree of 

risk they pose [45].  

 

Dietary Supplement Health and Education Act 

(DSHEA) passed in the year 1994, governs the 

nutraceutical market. The passage of Food and Drug 

Administration Modernization Act (FDAMA) in the 

year 1997 made a number of options available to 

manufacturers of nutraceuticals. The FDA must 

establish good manufacturing practices for 

nutraceuticals to regulate the pharmaceutical 

industries to ensure the quality of the product. 

 

ROLE OF R&D INNUTRACEUTICAL 

PREPARATIONS: 

1. To test safety, purity and potency of products 

2. To develop testing methods for ensuring and 

verifying the consistency of the dosage form 

3. Develop new products either by combining 

existing ingredients used in nutritional 

supplements or identifying new ingredients that 

can be used in nutritional supplements [46]. 
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ROLE OF PHARMACISTS IN SUPPLEMENTS: 

Pharmacists play a critical role in the health and 

wellbeing of the customers they meet each day. More 

than just dispensers of pharmaceuticals, pharmacists 

work in partnership with doctors to ensure their 

customers receive the best and most appropriate 

treatments to cure their ills. Quite often, customers 

turn to pharmacists for their advice on not just 

prescription medication, but also dietary supplements, 

asking questions like which supplement is best for 

certain conditions and which brand is most reputable. 

Pharmacists should stay current with emerging 

nutrition science to support the health goals and 

interests of their customers. This leads to greater long-

term health for everyone [47]. 

 

CONCLUSION: 

It is very imperative that nutrients found in many 

foods, fruits and vegetables are responsible for the well 

documented health benefits. Nutraceuticals are widely 

accepted by all the age groups due to their safety, 

efficacy, high quality and purity. They play a crucial 

role in protection against the pathologies of numerous 

age related or chronic diseases. Future demand of 

nutraceuticals depends on consumer perception of the 

relationship between diet and disease. Nutraceutical 

industry in India is one of the rapid growing markets. 

Because of their numerous health benefits, they must 

be taken regularly to reduce risk factors like high 

cholesterol, high blood pressure and diabetes. With a 

little bit of careful handling, the future of both plant 

and animal origin nutraceuticals holds exciting 

opportunities in the medical field. 
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