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Abstract  

 

Nutraceuticals is a broad term derived from nutrition and pharmaceutical. Nutraceuticals are used as a part of food for 

preventing and treating many acute and chronic diseases. Nutraceuticals are divided into three main categories including 

herbs, nutrients and dietary supplements. The food products which are used as nutraceuticals are dietary fibers, 

prebiotics, probiotics, polyunsaturated fatty acids, antioxidants, spices and some other types of types of herbs and natural 

foods. Probiotics are ingested for their positive advantages in the digestive tract or systemic area like in the liver, brain, 

vagina or blood stream. Antioxidants are essential for treatment of almost all diseases because most chronic diseases 

occur due to oxidative stress. Flavonoids and phytochemicals have antioxidant properties due to which it act as 

therapeutic agents for various diseases such as anti-cancerous.Omega-3 polyunsaturated fatty acids are used for lowering 

the high levels of cholesterol in cardiovascular diseases and many inflammatory diseases. 
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INTRODUCTION 
In 1989 Stephen Defelice discovered a word 

nutraceutical which is derived from two words 

pharmaceuticals and nutrition. He was the chairman of 

an American organization known as Foundation for 

Innovation in Medicine (FIM) which encourages the 

medical health. Defelice explained the word 

nutraceutical as that portion of food which have 

beneficial effects about our health and also have 

therapeutic uses. Due to these benefits nutraceuticals 

are used for inhibition and cure of many disorders. The 

nutraceutical products are extracted from different 

sources such as herbal products, different supplements 

extracted from diets and nutrients and some diets are 

formed by gene modifications [16].  

 

 
Fig-1: Formulation of Nutraceuticals 

 

There are various varieties of plants that 

produce compounds like alkaloids and these 

compounds are used by humans in prevention from 

different infections and these compounds are also used 

for the treatment of many diseases in human beings. In 

ancient times plants are used for the treatment of many 

diseases so the ancient history is helpful in finding the 

properties and activities of different plants. 
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These nutraceuticals have an important role in 

different functions of our body and are also useful in 

lowering the risk of many diseases in humans. These 

pharmaceutical foods are used for the cure and 

prevention of many diseases, to develop immunity in 

body and to manage health. According to recent 

research it has been scientifically proved that these 

nutraceuticals are very efficient in preventing and 

curing many disease situations [44]. Nutraceuticals can 

be used as therapeutic agents for various diseases such 

as cardiovascular diseases, cancer, obesity, diabetes 

mellitus, osteoporosis, depression, for lowering 

cholesterol levels, for cure of many disorders related to 

sleep and also for osteoarthritis. 

 

MAIN CATEGORIES OF NUTRACEUTICALS 

Nutraceuticals are wide variety of biological 

treatments which are used to improve the quality of life, 

to regulate the signs and symptoms of many diseases 

and to inhibit many disease related processes. The 

nutraceuticals can be divided into three major 

categories including herbals, nutrients and dietary 

supplements. 

 

 
Fig-2: Categories of nutraceuticals 

 

There are many products of herbs which are 

extracted from different herbs. Garlic, wheat grass, aloe 

vera, and ginger are some natural plant sources which 

are used as herbals. Nutrients are the compounds which 

are present in our diets naturally such as fatty acids, 

vitamins, amino acids and many carbohydrates. Dietary 

supplements are the substances which are extracted 

from different food sources and used for performing 

specific role or function in human body [2]. 

 

Herbals 

Herbals are the products which are obtained by 

isolating them from many plant sources. In old times 

humans used these herbal products as medicine for the 

cure and prevention of many biological disorders. The 

information about the herbal products can be obtained 

from ancient history and proves very beneficial to 

improve the quality of life [37]. Nutraceuticals play an 

important role in improving health and prevent chronic 

diseases with the help of herbals.  

 

Table-1: Herbals and their health benefits 

           Herbals                              Therapeutic relevance References 

Aloe Vera gel 

(Aloe Vera L. N.L.Burm.) 

Dilate capillaries, emollient, anti-inflammatory and 

wound healing properties. 

[34] 

Lavender 

(Lavandulaangustifolia) 

Contains tannin for curing depression, hypertension, 

stress cold, cough and asthma. 

[43] 

Garlic             (Allium 

sativum L.). 

Antibacterial, antithrombotic, anti-inflammatory and 

antifungal activity. 

[30] 

Ginger 

(ZingiberofficinaleRosc.) 

Antiemetic, carminative, antioxidant properties to 

reduce oxidative stress, inhibit lipid peroxidation, 

prevent microbial food spoilage. 

[15] 

Willow bark 

(Salix nigra) 

Salicin is an anti-inflammatory, analgesic, antipyretic, 

astringent and antiarthritic. 

[32] 

Parsley 

(Petroselinumcripsum)  

Contain flavonoid (apiol) and is diuretic, and used in 

flavoring and aromatic food additives. 

[28] 

 

Nutrients  

Nutrients are the compounds which are present 

in our diets naturally with recognized nutritional 

standards such as minerals vitamins fatty acids and 

polysaccharides. Many natural food sources such as 

fruits, dairy products, vegetables meat of chicken 

contain all the essential nutrients of our diet. Due to this 

these nutrients are used for the treatment and prevention 

of many diseases such as cardiovascular diseases, 

diabetes mellitus, different types of cancer, 

osteoporosis, obesity and osteoarthritis [20].These 

nutrients contain many minerals, antioxidants, fat and 

water soluble vitamins which are taken from our diet 

and are beneficial for many of our health problems. 

More consumption of vitamin E in our diet can be used 

for the cure of Parkinson’s disease. Many antioxidants 

are used for the treatment of many cardiovascular 

diseases and various types of cancers. Vitamin C in its 

Nutraceuticals 

Herbals Nutrients 
Dietary 

Supplements 
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oxidized form like in dehydroascorbic acid can pass 

through the blood brain barrier quickly. Recent studies 

shows that high intake of antioxidants in our diet can be 

used for the cure of Alzheimers disease. If these 

vitamins such as vitamin C, E and beta carotenes can be 

used for reducing the oxidation amount of low density 

lipoprotein [27]. 

 

Supplementation of vitamins is also related to 

vaccines of tetanus and hepatitis B which increases the 

amount of antibodies. Cancer of pancreas is due to the 

low level of selenium in the serum so if selenium is 

used in the form of supplements in our diet it can 

reduce the risk of cancer. Enzymes which are used in 

metabolism, curing of wounds and in the process of 

digestion contain zinc as an essential component. For 

the synthesis of nitric oxide arginine is an important 

amino acid. The additives of arginine can increase the 

capability of exercise in persons who are suffering from 

angina. There are many common nutrients with their 

health benefits [4]. 

 

Table-2: Nutrients and their health benefits 

Nutrients Health benefit References 

Vitamin A Antioxidant, necessary for growth and development, maintain healthy vision, skin 

and mucous membranes, help for the prevention and treatment of certain cancers 

and skin disorders. 

[43] 

Vitamin D          Vital for formation of bones and teeth, helps to body absorb and use calcium, 

regulate calcium and phosphate absorption. 

[26] 

Vitamin E Antioxidant, helps in forming blood cells, muscles, lung and nerve tissue, boosts the 

immune system. 

[24] 

Vitamin K Essential for clotting of blood. [43] 

Vitamin C Antioxidant, anti-inflammatory nutrient, important in wound healing and prevent 

common cold. 

[40] 

Vitamin B1 Helps inconvertion of food into energy and essential in neurologic functions. [21] 

Vitamin B2 Helps in production of energy and other chemical processes in the body, helps in 

maintaining healthy eyes, skin and nerve function. 

[21] 

Vitamin B3 Helps to convert food into energy and maintain proper brain functioning. [4] 

Vitamin B12 Helps to produce the genetic material of cells, helps in formation of red blood cells, 

maintenance of central nervous system and synthesize amino acids and is involved 

in metabolism of fats, protein and carbohydrates 

[25] 

Folic acid Produce the genetic materials of cells, essential in first three months of pregnancy 

for preventing birth defects, RBCs formation, protects against heart disease. 

[7] 

 

Minerals are present in animal meat, plant 

products and milk products which are important for the 

treatment of many diseases such as anemia and 

osteoporosis. These are also used in formation of teeth, 

skeleton and many muscles. These minerals are also 

used to regulate the heart beat and pulse rate. 

Polyunsaturated fatty acids are present in seeds of flax 

have regulate the inflammatory response and also 

regulate the functions of brain [33]. 

 

Table-3: Minerals and their health benefits 

Minerals Health Benefits References 

Calcium Essential for building bones and teeth and maintaining bone strength, important 

in nerve, muscle and glandular functions.  

[35] 

Iron Helps in energy production, helps to carry and transfer oxygen to tissues. [4] 

Magnesium Essential for healthy nerve and muscle function and bone formation, may help 

prevent premenstrual syndrome (PMS). 

[17] 

Phosphorous Essential for building strong bones and teeth, helps in formation of genetic 

material, energy production and storage. 

[4] 

Zinc Essential for cell reproduction, normal growth and development in children, 

wound healing, production of sperm and testosterone 

[41] 

 

Dietary Supplements 

Dietary supplements are the substances which 

are synthesized by adding some essential constituents in 

our diet. These dietary supplements are taken in diet. In 

1994 through Dietary Supplement Health and 

Education Act it was explained that dietary supplements 

are the substances in which some essential constituents 

like minerals, plant extracts, proteins, and vitamins are 

incorporated in the food [3]. 

 

Many dietary supplements have many 

therapeutic uses such as glucosamine is used for the 

treatment of osteoarthritis, black cohosh is used for cure 

of menopause and ginkgo biloba have beneficial effects 
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for the treatment of dementia. Different additives are 

used in diets used for sports, many supplements are 

used for lowering the body weight. These dietary 

supplements are used in different dosage forms like 

capsules, powders and tablets [13]. 

 

Table-4: Dietary supplements and their health benefits 

Dietary supplements Significance References 

Ketogenic diets Comprised of foods with high fat and low protein and carbohydrate 

content, have been reported to improve seizure control. However, 

these diets are widely acknowledged to be unpalatable. 

[13] 

 

Minimally refined grains Cereals and grains fortified with calcium may reduce the incidence of 

diabetes and prevents gastrointestinal cancers. 

[21] 

 

Phytoestrogens Found in soya flour and linseeds and have been documented to 

enhance estrogens levels when hormonal levels are low. This action 

may prevent against both hot flushes and breast cancer. 

[1] 

Several species of  edible 

mushrooms 

Tonnage, Lentinus, Pleurotus, Auricularia, Flammulina, Tremella, 

and Grifola have varying degrees of immunomodulatory, lipid 

lowering and antitumor without any significant toxicity. 

[36] 

 

Glucosamine sulfate and  

chondroitin sulfate 

They are effective and safer to alleviate symptoms of osteoarthritis. [9] 

 

Peptides/Hydrolysates Found in casein and whey protein and have A.C.E. inhibitor activity. 

Buckwheat proteins used as flour reduces cholesterol, hypertension; 

improve constipation and obesity by acting similar to dietary fibers 

and interrupting the in-vivo metabolism.   

[22] 

 

Dairy foods Containing friendly or probiotic bacteria claimed to promote gut 

health. Bio yoghurts containing Lactobacillus acidophilus and 

Bifidobacteria lead the sector. 

[3] 

 

Natural food sources used as nutraceuticals 

Different natural foods are used as 

nutraceuticals and they are divided into many categories 

on the bases of their mode of their activity and the 

nature of their constituents. The food sources used as 

nutraceuticals can be categorized as dietary fibres, 

probiotics, prebiotics, polyunsaturated fatty acids, 

vitamins, antioxidants and spices. 

 

 
Fig-3: Natural food sources as nutraceuticals 

 

Dietary fiber 

Dietary fibers are the most essential part of 

diet which is beneficial to health. It is the most 

important element of a healthy diet. With the help of 

dietary fiber our diet can be digested efficiently and 

wastes can easily pass via digestive system. These 

fibers are usually carbohydrate compounds. Dietary 

fibers are classified into two types including insoluble 

dietary fibers and soluble dietary fibers. These fibers 

perform their work in different ways while both these 

fibers perform bowel function. Many natural food 

sources contain both types of fibers in different 

concentrations. 

 

Insoluble dietary fiber 
Insoluble dietary fiber cannot be mixed in 

water properly and water is attracted towards these 

fibers in the intestine due to which feaces become 

bulky. In the digestive tract it also causes the rapid 

passage of food ingredients. Hence, insoluble fiber also 

helps to avoid from symptoms like constipation cancers 

of colon and diverticular disorders. These fibers 

constitute the rigid and rubber like portion of many 

vegetables and grains. 

 

Soluble dietary fiber 
Soluble dietaryfiber can be mixed in water 

easily. These fibers decrease the process of passage of 
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food through our body due to which feaces cannot form 

bulky. Soluble fibers also regulate the levels of 

cholesterol in our body and also regulate the level of 

sugar in blood of patients suffering from diabetes. It 

also helps to maintain and cure the blood pressure. 

Pectins and gums are present in fruits, vegetables, and 

beans are examples of these dietary fibers. 

 

Probiotics 
Probiotics are the food compounds that are 

composed of live microbes and these compounds have 

many beneficial effects on human body. When these 

probiotic feed supplements are taken in suitable 

concentrations are very beneficial for the host by 

maintaining the microbial stability in the intestine. 

These probiotics are used as food supplements and have 

many beneficial effects in the digestive tract and in 

many organs like brain, blood stream and liver [10]. 

There are various types of bacterial species which have 

the probiotics properties such as including 

Bifidobacteriumlactis, Streptococcus and Lactococcus 

species. These probiotic species of different bacteria 

have antimicrobial properties that fight with bad 

bacteria to attach with gut wall. These bacteria also 

fight for nutrients and stimulate the immune system 

which prevents the growth and development of 

dangerous bacteria. These also increase the function of 

immune system and also enhance the ability of our 

body to resist against many diseases and infections [24]. 

 

Uptake of these probiotics also reduce the 

signs and symptoms of many disease condition like 

asthma, sensitivity reactions and many infections 

related to urinary tract. It is also beneficial in the 

treatment of gastrointestinal (GI) infections like 

diarrhea and intolerance related to lactose. Probiotics 

usually present in many dosage forms like in the form 

of gel and capsules. These probiotics have many 

therapeutic properties against many pathogens and 

synthesizing many antimicrobial compounds [39].  

 

Prebiotics 
Prebiotics are the dietary constituents that 

cannot be digested and have many useful effects on our 

body. In the colon they change the structure and their 

performing activity of microbiota, motivating the 

growth and action of very few bacteria which can 

improve the health of host [11].  There are many food 

sources like oligosaccharides as well as polysaccharides 

having prebiotic activity. Dietary fibers have the 

properties of prebiotics but many carbohydrates have 

not the properties of prebiotics. Due to this reason these 

prebiotics are dividing into many classes by creating 

specific criteria. 

According to these classifications these 

substances have to resist acidity related to gastric, 

absorption through the gastro intestine, and the 

enzymes of mammals perform hydrolysis. Micro flora 

present in the intestine cause fermentation. The effects 

of prebiotics are also related to the microbiota that has 

many beneficial effects on the host health. Galacto and 

fructo oligosaccharides (GOS), (FOS), and pyrodextrins 

are some common examples of prebiotics [23]. Some 

prebiotics like FOS are present in high concentrations 

in some vegetables and fruits like allium, banana, 

tomato and some in chicory roots. Stachyose and 

raffinose present in beans also possess the properties of 

prebiotics. These prebiotics have many beneficial 

effects on the human host including improvement in 

tolerant ability related to lactose, can activate the 

immune system of intestine, lowering the levels of 

lipids and cholesterol in the blood and also perform 

activity against tumors [8]. 

 

Antioxidants 
Antioxidants are the substances, which prevent 

damage or destruction which is caused by 

oxidation.According to the recent research there are 

many common diseases like cardiovascular diseases, 

high blood pressure, osteoarthritis, and diabetes which 

are related to very low level of compounds known as 

antioxidants in our diet. Due to these reasons 

antioxidants are an important portion of many 

nutraceutical products. Free radicals are generated by 

the process of oxidation and they can damage many 

tissues by reacting with them. There is a large amount 

of different types of antioxidants used in nutraceuticals. 

These antioxidants react against free radicals and 

neutralize them in very low amount. These antioxidants 

prevent membranes from damaging by the process of 

oxidation. There are many vitamins which are present 

in fruits and vegetables in large amount and act as 

antioxidants like vitamin C and E. Due to the 

antioxidant properties of these vitamins they are used 

for the cure of diseases like cardiovascular diseases, and 

cancer which are caused mainly by the oxidative stress 

[5]. 

 

Many of the acute and chronic disorders are 

mainly caused by the oxidative stress, due to this reason 

these antioxidants are commonly very important for the 

cure and prevention of many disorders. Many diseases 

related to neurons are caused by the destruction of 

neurons due to oxidative stress like Parkinson’s disease 

(PD), and Alzheimer’s disease (AD). According to 

recent studies high intake of antioxidants in diet is 

related to the cure of Alzheimer’s disease. It is very 

important to use these antioxidants in our diet because 

the prevention of biological disorders is better than their 

cure. These antioxidants are present in many oils 

extracted from many vegetables like canola oil and oils 

extracted from Soybean [18]. 

 

 

Polyunsaturated fatty acids (PUFA) 

There are essential amino acids that cannot be 

produced by human body but are very essential for the 

normal functioning of the body. Because they are 

necessary for regulation of many body functions, they 

are administered by adding them in the diet from 



 
Usman Ghani et al; Sch Int J Biochem, Oct 2019; 2(10): 245-252 

© 2019 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates  250 
 

outside. Polyunsaturated fatty acids are also included in 

this type of fatty acids [6]. FAs related to a family of 

naturally occurring polyunsaturated fatty acids (PUFAs) 

includes fatty acids having omega 3 numbering. 

Linolenic acid is also an essential fatty acids and it 

cannot be synthesized in our body due to the lack of 

basic metabolic paths which are used for the production 

of long chain fatty acids. Due to this reason these fatty 

acids are obtained from outside directly by different 

food sources such as plants produce docosagexanoic 

acids (DHA) and eicosapentaoic acid (EPA). These 

polyunsaturated fatty acids can also be obtained from 

marine sources [29]. 

 

Oils obtained from fish, plankton and algae 

also produce fatty acids with omega 3 bonds such as 

DHA and EPA. Polyunsaturated fatty acids related to 

linoleic acid can also be obtained from oils extracted 

from natural sources like vegetables and marine 

sources. These PUFAs are very useful for lowering the 

cholesterol levels in our body. It also prevent from 

excess accumulation of cholesterol in the body which 

leads to the formation of thromboxane. Oils extracted 

from soybean, sunflower and from mustard seeds can 

be used for this purpose. There are fatty acids that are 

essential for the formation of many cell membranes 

may include omega 6 fatty acids and also omega 3 fatty 

acids.  

 

These fatty acids are also very important for 

production of many substances that are involved in the 

regulation of inflammatory reactions and blood pressure 

in the body. Fatty acids having bonds at omega 6 and 

omega 3 positions both are important components of 

cell membranes. Many diseases related to heart can be 

cured by fatty acids having bonds at omega 3 position 

and also prevent the inflammatory reactions. According 

to recent studies fatty acids having omega 3 bonds are 

also involved for the treatment of cancer and also cure 

the diabetes mellitus [14]. Due to prohibition and cure 

of many fatal diseases such as hypertension, diabetes, 

diseases related to heart, and disorders of immune 

system, PUFAs are of great importance. These fatty 

acids are also very important for the regulation of body 

growth and maintain functions of brain [31].  

 

Spices 

To improve the food quality spices are used 

that are the food flavors. In many countries wide variety 

of spices is used in different concentrations. These 

spices give specific colour and scent to food that 

increase the food quality and also enhance the appetite. 

According to recent research the presence of very low 

amount of spices in our diet have many anti-

inflammatory and antioxidant properties which play a 

very important role in maintaining the health. These 

spices are also very effective in preventing body from 

many diseases such as disorders of respiratory system, 

dysfunctioning of neurons, and cardiovascular diseases 

[19]. There are many important components of spices 

such as some components of oils and terpenes. These 

spices have many beneficial effects on the health such 

as some quantity of garlic is enough for reducing the 

concentration of cholesterol in the body. According to 

recent research blood pressure and lipid content can be 

regulated by the use of garlic in our diet [38]. 

 

Flavonoids 

Flavonoids are naturally present in vegetables, 

fruits and in various plants. These flavonoids are major 

class of polyphenols related to the plant secondary 

metabolites and have many beneficial effects to inhibit 

various types of cancers in humans. Recent studies 

shows that diets which are rich in flavonoids have many 

minute chances of different types of cancer such as 

breast cancer, cancer of colon and prostate. There are 

various types of flavonoids which are categorized on 

the bases of their structures such as flavanols, flavones 

and antocyanins. Flavonoids are involved in the cure of 

many cancers by inhibiting various mechanisms like it 

inhibits the progression of cancer cells, initiates the 

process of apoptosis in cancer cells, it also target many 

mechanisms related  to signaling pathways in cancer 

cells and also involved in the suppression of tumor 

angiogenesis [45]. 

 

Quercetin is a well-known flavone and it is 

naturally present in apples and onions abundantly.  

Quercetin due to its anticancer properties is used for the 

cure of various types of cancers in humans like in breast 

cancer, lung cancer, liver cancer, and cancer of cervical 

and colon [42]. Due to low absorption quercetin 

normally shows poor oral bioavailability. To avoid 

from it nanoparticles are used to increase the effect of 

quercetin. A microencapsulation method is used for the 

reduction of the oxidative damage and reducing 

inflammation due to increased absorption [12]. 

 

CONCLUSION 
There is important role of nutraceuticals in our 

daily life to improve the quality of life.Many chronic 

diseases such as heart diseases and cancer can be cured 

by using natural food sources such as vegetables, fruits 

and grains. Isoflavonoids and other such products 

reduce the concentration of VLDL and increase the 

concentration of HDL to cure cardiovascular diseases. 

Consumption of trans, saturated fats, extreme utilization 

of diets that are rich in energy like drinks, modified 

foods and snacks are the main causes of gaining weight.  
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