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Abstract 
 
 “Nutraceutical” is the combination of two different words, ‘nutrition’ and 

‘pharmaceutical’. When considering nutrition in broader sense they are the food that 

play eminent role in maintaining and reshaping the essential physiology that is involved 

in the maintenance of human health where as pharmaceutical meaning having 

medicinal properties. Thus, Nutraceuticals are the substances, which carries both 

nutritional as well as medicinal properties. The major argumentation for the 

development of nutraceutical market globally is the recent trend for the human 

population suffering from various diseases. Basically the food items that are being used 

as nutraceuticals are classified as antioxidants, probiotics, dietary fibers and 

polyunsaturated fatty acids and prebiotics also including many other herbal foods. Such 

nutraceutical products claim to encounter some of the biggest health problems of the 

modern era people such as cardiovascular diseases, osteoporosis, arthritis and cancer 

etc. In perfect sense ‘nutraceutical’ shall be preeminent in the modern era of medicine 

in which food industry inculcates much more as a research-oriented area. 
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Introduction 

The advanced contemporary life style of people 
these days has completely changed the primary 
food habits of common people. Expenditure 
and consumption of the junk food is enhancing 
day by day and is readily increasing the cases 
of inappropriate nutrition. Moreover obesity 
has now been identified as a global 
controversy. Although the cardiac problems are 
the major cause of deaths when it comes to the 
developing countries, further arthritis, 
osteoporosis and many others included. 
Problems have been arisen due to consumption 
of the processed food as it has been far away 
from the natural state. Processed food lacks 
most of the nutrients that are lost during food 
processing. It has been said by Hippocrates, 
some 2500 years ago “Let food be your 
medicine and medicine be your food”. His 
framework is quite corresponding to the 
concept of nutraceuticals. Initially the 
nutraceuticals are making up their presence 
noticed as a cadre of products of natural origin 
those are on the verge of reducing the gap in 
between food and drugs substantially (Adelaja 
and Schilling 1999). Despite the fact 
application of nutraceuticals has been used up 
by the people all over the history, only modern 
scientifically supported provided the base to 
the nutraceuticals to appear as being highly 
effective and useful (Pathak 2011, Dillard and 
German 2000). Comprising the both types of 
nutraceuticals that are found to have emerged 
from the plant and animal sources holds up an 
intriguing chances when it comes to food 
industries in order to make a innovative future 
food product that is widely acceptable. 
Basically more and more nutritional studies are 
now concerned more on potential of food to 
exhibit properties that based on their 
ingredients are disease preventive and 
protective in nature (Nicoli et al.1990). In the 

recent year perception about nutraceuticals is 
increased which has increased the market 
affinity towards using such nutraceutical 
products (Kennedy et al., 2012, Mark B et al., 
2011) and has lead to develop multibillion-
dollar industry world wide (Nicoletti 2012). 
Based on the increasing demand of 
nutraceuticals it is predicted that countries like 
Mexico, Russia China, India, and Brazil may 
become the largest producers of nutraceuticals 
(Freedonia Group 2011). In Indian medicine 
such as Ayurveda medicine nutraceuticals are 
defined as the extracts of food having 
beneficial effect on human health (Choudhary 
and Singh 2012). Current review is focused on 
the general perception and health advocating 
influential effects of nutraceuticals that 
comprises the probable chance of being 
incorporated as a food product. 

Nutraceutical 

The perception of “nutraceutical” first arose in 
the scrutiny from Germany, U.K and France, 
where the diet was given higher regards rather 
the exercises and genetic factors in order to 
achieve a better health condition (Pandey et al 
2010). Eventually the term “nutraceutical” was 
conceived from “nutrition” and 
“pharmaceutical” by Stephen De Felice, the 
very founder and chairman of the Foundation 
for Innovation in Medicine (FIM), Cranford, 
NJ in 1989 (Maddi et al. 2007; Brower 1998). 
When we refer to the concept of De Felice, 
nutraceutical can be simply elaborated as,” a 
food that provides both the health and medical 
advantages, also concluding the prevention and 
cure for the particular disease”. Vice versa, 
Health Canada defines the term nutraceutical as 
“ a product that is made from foods, but sold in 
a finalized version of pills, or powder or in 
other useful forms, but is not normally 
associated with foods” (Wildman 2001; Bull 
2000). Generally nutraceuticals are commonly 
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found as the cocktail of different products 
arising from the food industry and also as a 
herbal dietary supplements available in the 
market used widely in pharmaceuticals and 
which gave rise to the modern amalgation of 
pharmaceuticals, agribusiness and nutrition 
conglomerates. Considered in a wide variety of 
range starting from specially isolated nutrients, 
dietary supplements, herbal products and also 
including the genetically engineered designer 
foods and processed food products that 
includes soups, beverages and cereals (Malik 
2008; Dureja et al. 2003). Nutraceuticals wrap 
up most of the common therapeutic areas such 
as cold, cough and depression (Pandey et 
al.2010). The market of nutraceuticals is 
exhibiting very  consistent and fast growth it 
achieved a rapid increment from $46 billion to 
$75 billion in comparison with the year 2002 to 
2007 (BCC Research). The market of 
nutraceuticals is mainly present in the 
developed nations like UK and USA (BCC 
Research). Converging and focusing towards 
the rapid development finally has resulted in an 
emerging peak in the field of nutraceuticals, 
but the recent fast development has also arises 
the natural need for the checking of nutritional 
standards and quality control of such items that 
are widely available in market linked to 
different nutraceutical companies. 

Classification of Nutraceuticals 

Most ordinarily accepted ways, which qualifies 
for the classification, have their basic 
foundation on their mode of action, food 
sources and origin. The food antecedent used 
as nutraceuticals is all natural and distributed in 
the following manner (Kalia 2005; Kokate et 
al.2002). 

1. Spices 
2. Antioxidant vitamins 
3. Probiotics 
4. Dietary Fiber 

5. Prebiotics 
 

1. Spices: They are always considered as an 
abstruse for food wide used as an additional 
ingredient, basically is in practice since many 
centuries in order to enhance the taste and 
aroma of the food. There is a wide variation in 
the quantity and quality of spices and their 
products that generally belongs to the tropical 
countries. As the differential and typical 
climatic conditions effects the characteristic 
aroma and flavor of food, eventually effecting 
the texture and also modifying the appetite. 
Contemporary research exhibits that 
specialized dietary spices though are used in 
minute quantities but they do have their 
profound effect on human health as they 
impart the chemopreventive, antioxidative and 
immune modulator effects on cellular level. 
They provide advantage for the human health 
by their mechanism of action in reproductive, 
neural and cardiovascular systems (Kochhar 
2008; Lampe 2003; Kretchmer 1994; 
Kohlmeier et al.1995; Hendrich et al.1994; 
Rao 2003; John 2001).  Most basic utilitarian 
facet of the spices are described in many 
research papers. The most peripheral 
ingredient of species are terpenes in 
combination with the essential oil. Their 
medicinal and therapeutic properties had been 
discovered in different forms. For example, 
about 6 cloves of garlic and 51g of onion in 
their perfect raw form are most sufficient in 
order to reduce the cholesterol level of 
humans Kochhar 2008; Lampe 2003; 
Kretchmer 1994). The current studies and 
analysis on lipid profile including the blood 
pressure of moderately hypercholesterolemic 
subject exhibited better and beneficial effects 
when the dietary supplement was used with 
aged garlic extract in comparison to the fresh 
ones (Steiner et al. 1996). Further, a 
combination of fish oil and garlic was reported 
to had a better influence on serum lipoproteins 
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and lipids concentration as they help by 
providing a associated activity for reducing 
the LDL cholesterol level and triglyceride 
concentration. Considering plenty of cases 
when spices are used in food they are always 
harmless but just like the medicine higher 
dose can be toxic in nature if their dosage to 
be admisintered is turned high up and also due 
to with the cocktail formation with the other 
pharmaceutical products (Ernst 2003; Argento 
et al.2000). As plenty of reports have stated 
that overdose of garlic may result in the 
adverse influence on health resulting in kidney 
toxicity, liver damage etc (Bannerjee at 
al.2003) and other skin related issues (Sahu 
2002). On the other hand over eating of onion 
also caused the lung and several other tissue 
damage in rats (Ali et al. 2000). Eventually 
the regular consumption of curcuminoid 
effectively reduces blood lipid peroxide level 
by about 33% because of their antioxidant 
activity (Sreejayan and Rao 1994). 

2. Antioxidant vitamins: Vitamins C, E and 
carotenoids are mutually considered as the 
vitamins with antioxidant nature. Such 
vitamins can work singularly and also in 
collaboration for the avoidance of oxidative 
reaction those may result into many of 
degenerative disorders and diseases that may 
include cardiovascular diseases and cancer 
etc (Elliot 1999). Basically such are plentiful 
among many vegetables and fruits and 
commonly strive their protective action by 
the free radical scavenging activity. 
Moreover vitamin E consist of tocoperol 
altogether with the tocoterienols transfer their 
hydrogen atom and savenge the remaining 
single oxygen and other profounf reactive 
species hence, it protects the peroxidation of 
PUFA included in the biological membrane 
and LDL through the mechanism of free 
radical scavenging acivity (Meydani 2000). 
Basically the tocoperol are found to be of 

more mobile inside the biological membrane 
than to the tocoperols as the presence of 
unsaturated side chain and eventually it 
penetrates tissues with saturated fatty layers 
(Watkins et al.1999). On the other hand 
selenium and vitamin E  had a combined role 
when it comes to the role against the case of 
liquid peroxidation. Also the vitamin C is 
renound as ascorbic acid  and it signify the 
hydrogen atom to the lipid radicals, that 
satisfies oxygen radical and removes the 
oxygen of molecular nature. The process of 
scavenging of radicals that are of aqueous 
nature  is due to the combined nature and 
effect of vitamin C and E supplementation is 
well renounced all over for their antioxidant 
mechanism (Lee et al.2004). 

3. Probiotics: The antiquity related to the 
probiotics literally dates back to the first intake 
of fermented milk by the humans, some time 
over 2000 years ago. Initially the area of 
scientific research is boosted and supplemented 
by the work of Metchinkoff (1907) which 
eventually transformed the toxic flora of the 
large intestine into a host friendly colony 
named as Bacillus bulgaricus (Hord 2008). 
Generally in other words a probiotic could be 
easily defined as supplements having the live 
microbial feed, which is when taken in a very 
adequate amount has pronounced positive 
influence on the host animal by fixing and 
remodeling the balance of intestinal microbes 
(Food and Agricultural Org. 2001; Fuller 
1992).  

When probiotics are taken into consideration 
they consist of the following divisions of 
bacteria: 

a) Gram-positive cocci such as the 
Enterococcus faecium. 

b) Bifidobacteria such as B.longum. 
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Probiotics are normally accessible in various 
types such as powder form, gel or paste etc. 
(Suvarna and Boby 2005). Some particular 
probiotics are used for curing the gastro 
intestinal disorders that also include the lactose 
intolerance and antibiotic side effects (Doron et 
al 2005). Many probiotic agents already have 
got the qualities of non toxic, resistance to the 
gastric acid and attachment to the epithelial 
tissues of the gut and secreting the antibacterial 
substances (Suvarna and Boby 2005). There 
are confirmatory proof that treatment via 
probiotics eventually reduces the danger of 
systemic conditions like cancer, asthma and 
many other ear infections (Lenoir- Wijnkoop et 
al 2007). 

4. Dietary Fiber: Elaborating the dietary fiber 
in more accurate manner it is more of a plant 
material that is not all easily hydrolyzed by the 
enzymes secreted by the digestive system, but 
by the micro flora of the gastrointestinal tract. 
They normally consists of hemicellulose and 
pectins and lignins. Foods that are having the 
high amount of soluble fiber that include the 
beans and oats. When considering in chemical 
manner dietary fiber means the carbohydrate 
polymer having a degree of polymerization that 
is not lower in amount, which aren’t yet 
digested nor absorbed into the small intestine. 

 Also depending upon their solubility the 
dietary fibers are subjected into following 
classes: 

a) Soluble Dietary Fiber (SDF): They 
incorporate gums, mulicage and hemicellulase 
that are readily fermented in the colon. 

b) Insoluble Dietary Fibers (IDF): They 
comprises the liginins and hemicelluloses 
which are fermented to a very narrow region of 
the colon. 

On the other hand the combination of mixture 
of SDF and IDF are altogether termed as non-
starch polysaccharides (NSP). 

Soluble ingredients of dietary fiber are valued 
because of their enlarging and viscous nature 
and abilities that finally slows down the gastric 
emptying of stomach (Leclere et al 1994). But 
they also known to upgrade the insulin receptor 
binding and improving the delayed glycemic 
response. Inside the colon the dietary fiber are 
known to enhance the fecal bulking due the 
their property of water retention and water 
holding capacity, elevating the  transit time and 
heightening the fecal bacterial mass that is a 
result of the soluble fiber fermentation. These 
fibers help in the advanced growth of the 
Bifidobacteria in the gut. Individuals 
engrossing  the large amount of dietary fibers, 
are low on risk of CHR (Liu et al. 1999) in 
comparison with those who are not having it 
and have a very minimal fiber intake. They 
also risk the stroke (Steffen et al.2003), 
hypertension (Whelton et al.2005), diabetes 
(Montonen et al.2003), obesity (Lairo et 
al.2005) and slected gastro intestinal disorders 
(Petruzziello et al.2006). Most importantly the 
serum lipoprotein is amount is enhanced by the 
increased intake of high fiber food (Brown et 
al.1999), readily lower the blood pressure 
(Keenan et al.2002), makes the conditions 
better for the blood glucose control for diabetes 
(Anderson et al.2004), also supports the weight 
loss (Birketvedt et al. 2005) and enhances the 
regularity (Cummings 2001). Extreme research 
and analysis has reveled that some fibers of 
soluble nature also effects the immunity in a 
very positive manner for the humans (Watzl et 
al. 2005). Some possible hidden negative 
influences of the dietary fibers involve 
reduction in vitamin absorptions, proteins and 
minerals. Basically the suggested dietary fiber 
intake for the adults and children are predicted 
to be 14g/1,000 kCals (Andersan et al. 2009). 
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Many of the cases in recent history reported 
that too much consumption of enormous 
amounts of dietary fiber results in diarrhea 
(Saibil 1989). 

5. Prebiotics: They are the dietary components 
that positively effects the consumer by 
precisely altering the metabolism of gut flora 
(Macfarlane et al. 2006; Gibson and Roberfroid 
1995). As, they are the shot chain 
polysaccharide but have an exclusive chemical 
structure that is found to be non digestible to 
the humans, specifically the fructose based 
oligosaccharides that exists naturally in food. 
The exact amount of prebiotic intake affirms 
the Lactobacillus and Bifidobacterial growth in 
the gut, hence proving highly beneficial for the 
metabolism (Hord 2008; Gibson 1999). Some 
vegetables like tomatoes and chicory roots are 
found to be high in fructo-oligosaccharides. 
But other example may also include the 
stachyose and raffinose commonly found in 
beans and peas. Eventually the health benefits 
are enormous when it comes to prebiotics as 
they enhance the the anti tumor properties, 
lowering the blood cholesterol levels and 
lactose tolerance (Fuller 1992; Isolauri et al. 
1991; Lin et al.1989; Sanders 1994). The every 
day intake 20g insulin and oligosaccharides 
does highly enhance the growth of 
Bifidobacteria (Schrezenmir and De Verse 
2001). Again, consumption and utilization in 
large amounts of oligosaccharides do causes 
diarrhea and other simultaneously related 
gastric disorders (Gibson and Wang 1994; 
Guarner 2005; Nadeau 1999). 

Conclusion:  Following the modern life style 
these days, oxidative stress is overloading the 
antioxidant defense system. The working 
efficiency of different stages of antioxidant 
defense system and its functionality of 
mechanism decreases with the increasing age 
factor as well as different feeding behavior 

simultaneously. The research and analysis 
since the past decade is focusing on the 
different nutraceuticals some of the antioxidant 
products intrinsically work in order to scavenge 
the free radical, specifically to stimulate the 
human bodies defense system.  This through 
scrutiny emulates the possible pros and cons 
subjected to nutraceuticals among the healthy 
individuals. The personal perceptivity towards 
any particular disease most importantly 
depends on the genetic make up and lifestyle of 
that particular individual that might include 
smoking and drinking. Hence the 
acknowledgement of the nutraceuticals towards 
the specified individual may vary. Further, 
nutraceuticals have already confirmed their 
health benefits and their consumption with in 
their recommend amounts, effectively keep the 
disease away and supports the good health 
unanimously. 
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