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ABSTRACT

There are effects on health, the environment, and
society from new eating patterns as well as real
production and consumption trends. The European
Union is tackling ailments that are typical of the
modern era, including diabetes, cancer, obesity,
osteoporosis, allergies, and dental issues. In
addition, issues with aging populations, high-
energy foods, and imbalanced diets affect
developed nations. Nutraceuticals, functional
foods, and food supplements have the ability to
mitigate health issues, particularly those pertaining
to the gastrointestinal (GI) system. The host's
health is influenced by specific components of the
gut microflora (such as protective or probiotic
strains) because they are involved in physiological,
immunological, and nutritional processes. This
research also highlights the possible ways by which
food supplements, functional foods, and
nutraceuticals may affect a host's health. creation of
innovative functional cell models of the bowel
research  much desires Gl and analytical
instruments that facilitate testing in controlled
studies.

Keywords: Nutraceutical, functional food, food
supplement, intestinal health, probiotic, intestinal
cell models, gut research.

l. INTRODUCTION

Health, the environment, and society are
all impacted by eating patterns and changes in the
production and consumption of food. Gut health is
impacted by diet. The proliferation and imbalance
of intestinal microbial flora lead to gut difficulties,
including Crohn's disease, ulcerative colitis,
irritable bowel syndrome, and gluten therapy-
resistant celiac disease. These complications are
influenced by an individual's diet. The
gastrointestinal tract is sterile at birth, which is
noteworthy. After birth, intestinal microflora grows,
and the rate of colonization varies depending on the
mode of birth, newborn nutrition, usage of
antibiotics, diet, and age. An individual's general
health is determined by their gut health.The human

gut performs the following three tasks: (a) it breaks
down food into nutrients; (b) it helps nutrients pass
through intestinal walls and into the bloodstream;
and (c) it keeps harmful and foreign substances out
of the bloodstream. Thus, digestive system
dysfunction directly affects people's health. The
role that food supplements, nutraceuticals, and
functional foods play in intestinal health is the
main topic of this paper.

Europe's consumption patterns differ
greatly, with the north consuming more animal fat
and animal-based foods and the south eating more
healthily and with a greater focus on fruits and
vegetables. Another notable distinction is that
eating is a solitary activity in northern European
nations, but in continental and southern regions,
customers value the social aspect of food and
sharing meals[1] .

The apparent disparities in population
health across Europe are mostly attributable to
these dietary and consumption variations across the
continent. The population of the European Union
(EV) is still battling modern diseases like obesity,
osteoporosis, cancer, diabetes, allergies, stress, and
dental issues, despite consumers' growing
awareness of food safety, quality, and health-related
issues.Food additives, poisons, and new food
pathogens that may be found in processed and fresh
food items can pose a concern, however their
individual and combined impacts can make them
difficult to identify. However, various meals are
needed for healthy aging due to Europe's aging
demographics[2].Unbalanced  meals, increased
energy absorption, and highly processed foods seen
in fast food products are major issues that the EU
[3] and other industrialized nations like the US
[4,5,6] must address. However, uneven
consumption of "cheap" food is often encouraged
by economic downturns and high food prices.
Inequalities in education are among the factors that
also contribute to obesity in Europe [7].
Interestingly, though, the American diet offers the
most calories for the least amount of money
elsewhere in the world [8]. Refined and processed
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food goods, as well as large-scale agricultural
commodities, are most readily available in the
USA.According to the Food-Based Dietary
Guidelines published by the European Food Safety
Authority (EFSA), the most common diet-related
health issues in the majority of EU member states
are still cardiovascular diseases,
overweight/obesity, dyslipidemia, hypertension,
type 2 diabetes, osteoporosis, and dental caries [9].
The EFSA found that the average consumption of
total fat is higher than 30% of calorie intake in 93%
of EU nations, with Latvia, Lithuania, and Slovenia
having the highest intake [9]. The consumption of
saturated fat acids is only less than 10% in Italy [9].
Generally speaking, though, women consume more
carbohydrates and less fat in their diets than men
do.Furthermore noteworthy is the fact that,
according to data from Central and Eastern Europe,
more women than men in Europe typically
consume fruits and vegetables at recommended
amounts [10]. Furthermore, it is a well-known
observation in the EU that consumers do not
prioritize fruits and vegetables among the food
groups (bread/cereals, rice/pasta/potatoes,
vegetables, fruit, milk/dairy products, meat, fish,
oils/fats, legumes, and eggs) [11,12].Although
consumers understand that food and health are
related, they anticipate that consuming a certain
product will have a noticeable impact on their
health [13] and often purchase food primarily on
convenience [14]. Food producers have recently
started developing "functional foods,"” which are
described as food items with an additional positive
health impact, in response to health criteria [15].
While some of the benefits of functional
ingredients may be thought to improve
performance or well-being in the near term, many
of these benefits are related to the long-term
prevention of specific diseases [15]. The average
customer typically cannot see the long-term health
benefits. The public's interest in traditional foods'
nutritional value and health effects has grown,
along with their demand, as these foods are
increasingly seen as wholesome and healthful [15].

Food and Health

Early infancy is when eating patterns
change. Indeed, it is well recognized that the first
year of life and the intrauterine period are
vulnerable to dietary variables [16]. The World
Health Organization (WHO) emphasizes the
importance of exclusive breastfeeding for up to six
months, with breastfeeding lasting up to two years
or longer when combined with the introduction of

balanced complementary feeding (CF). These
interventions have a significant impact on reducing
the risk of developing chronic diseases. It is now
established that children beyond the age of two
ought to be provided a diet that is comparable to
that of adults in terms of nutrients, with a focus on
complex carbohydrates, fruits, and vegetables, and
a minimal intake of sugar, salt, and fat.The
complicated process of forming eating habits can
be influenced by a number of variables, including
geography, religion, family dynamics and customs,
income, cost, stress levels, and advances in
technology. Over the past 50 vyears, several
epidemiologic  studies  have  unequivocally
demonstrated that diets high in fruits, vegetables,
and dietary fibers—plant-based foods—prevent
and lower the risk of chronic illnesses including
obesity, diabetes, and cardiovascular disease while
also promoting overall good health in people. The
growing body of scientific studies relating the
health of meals derived from plants has led to the
recognition that plant bioactive chemicals possess
anti-oxidant and other beneficial qualities [17, 18].

Consuming a diet rich in fruits,
vegetables, and whole grains is significantly linked
to a lower risk of chronic illnesses including cancer
and cardiovascular diseases (CVD), which are the
leading causes of mortality in the US, Europe, and
most other developed nations [9,19]. It is believed
that suitable dietary formulations could save one-
third of all cancer deaths in industrialized
countries. This implies that dietary behavioral
modifications, such consuming more fruits,
vegetables, and whole grains, together with
associated lifestyle adjustments, are doable tactics
for considerably lowering the occurrence of cancer
[20].A vast body of scientific research consistently,
but not always, links eating a diet high in fruits and
vegetables to a lower risk of cancer, especially
epithelial malignancies of the respiratory and
alimentary tracts [21]. Similar benefits of plant-
based diets are consistent for malignancies of the
stomach, esophagus, lung, oral cavity and pharynx,
endometrial, pancreas, and colon, according to data
from 206 human epidemiologic studies and 22
animal studies [21]. Raw foods, allium vegetables,
carrots, green vegetables, cruciferous vegetables,
and tomatoes are the vegetable and fruit varieties
that seem to offer the greatest protection against
cancer [21]. In 1996 the American Dietetics
Association produced a paper demonstrating
protective effects of eating fruit and vegetables
against several cancers.
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Functional Foods

Functional foods resemble conventional
foods in appearance, with the former being a staple
of a typical diet. Functional foods, as opposed to
conventional foods, have been shown to have
physiological advantages and can lower the risk of
chronic disease in addition to serving fundamental
nutritional purposes, such as maintaining gut health
[22]. Food is referred to as "functional food" when
it is cooked or prepared with "scientific
intelligence,” whether or not the cook is aware of
how or why the food is being used. As a result,
functional food gives the body the vitamins, lipids,
proteins, carbs, and other nutrients it needs to
survive healthily [22].

Prebiotics, Probiotics and Synbiotics

Numerous bacterial species inhabit the
human gut; these organisms perform vital
metabolic and immunological tasks, which have a
significant impact on the host's nutritional and
general health [23]. Probiotics can be loosely
defined as live microorganisms belonging to the
natural biota with low or no pathogenicity but with
functions important to the host's health and well-
being [26,27]. Alternatively, probiotics are defined
as “living micro-organisms, which upon ingestion
in certain numbers, exert health benefits beyond
inherent basic nutrition” [24,25]. a variety of
probiotic  microbes (e.g., certainenterococci,
especially Enterococcus faecium SF68,
Lactobacillus reuteri, bifidobacteria, and some
strains of Lactobacillus casei, the Lactobacillus
acidophilus-group, Escherichia coli strain Nissle
1917, and the probiotic yeast Saccharomyces
boulardii) are used in probiotic food, especially
fermented milk products, or have been researched
for their potential medical applications. Probiotic
strains and genera are proliferating; some have
been linked to significant health advantages, such
as the Lactobacillus plantarum isolates (PCS20,
PCS22, PCS25, and PCS26) found in Slovenian
cheese, which have been shown to have strong
immunomodulatory and antibacterial properties
[26,28].Probiotics were first utilized to modify the
intestinal flora in order to affect human health.

Probiotics have currently been shown to
have positive impacts on human health in a variety
of food matrices as well as in single or mixed
microbial culture preparations. Additionally, it is
now understood that probiotics' health-promoting
qualities depend on the strain [25,26,27]. Four
areas of (human) application—metabolism, chronic
intestinal inflammatory and functional disorders,

infections, and allergy—have been the subject of an
evaluation by an international expert group of the
International Life Sciences Institute (ILSI) based
on classified and published data [29].In an effort to
support the corpus of knowledge now available on
the advantages of probiotics, the ILSI paper
provides specific examples illustrating benefits and
gaps, as well as guidelines and recommendations
on the design of future generation probiotic studies.
Probiotics have been shown to have favorable and
well-defined health effects when used to treat
diarrhea; however, there are no clinical evidence to
support the dosage or length of time that these
treatments should be used [30]. Clinical study
findings have not been able to definitively state that
probiotic strains, the kind of infection (acute or
chronic gastrointestinal infections, immunological
or inflammatory diseases), dosages, and treatment
length all affect how probiotics affect the host [30].
Research has demonstrated the potential benefits of
probiotics in mitigating allergy symptoms [31,32],
cancer[33], respiratory and urinary tract infections
[34], and AIDS [35].Additionally, a number of
studies indicate that probiotics may be helpful in
easing the symptoms of autism, aging, and
exhaustion as well as in lowering the risk of
osteoporosis, obesity, and even type 2 diabetes
[36]. Only when the right probiotic strain or
product is chosen, along with commercial
production dose guidelines, can the health benefits
of probiotics be fully realised in human food or
medicine [32,36].It's common knowledge that
probiotic concentrations of at least 106 colony
forming units (cfu) per milliliter in the small
intestine and 108 cfu/g in the colon are required to
produce a therapeutic effect. A probiotic agent may
be used at a dose of 10 times or 100 times or more
in terms of colony-forming units (cfu) to treat an
acute sickness. Probiotics used at greater doses for
brief courses appear to be more helpful than lower
doses in treating acute infectious diarrhea. The
benefits of probiotics in allergic, inflammatory,
and/or immune illnesses, as well as the length of
treatment, are contingent upon the interactions
between the microorganisms in question and the
gut immune system.Probiotic effects are also
influenced by the length of treatment and the
interactions between the individual microorganisms
and the gut immune system. Finding particular
target groups of people who are more susceptible to
the possible effects of probiotics may be necessary
in order to assess the efficacy of the supplement.

A Prebiotic can be defined as "a
selectively fermented ingredient, or a fiber that
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allows specific changes, both in the composition
and/or activity of the gastrointestinal microflora,
resultantly conferring benefits on the well being
and health of host" [25,36]. Prebiotics have other,
more focused indirect impacts on health, such as
preventing constipation or diarrhea, regulating the
gut flora's metabolism, preventing cancer,
influencing lipid metabolism, promoting mineral
adsorption, and having immunomodulatory
qualities.Prebiotics are a broad class of
carbohydrate components with nutraceutical and
nutritional benefit; nevertheless, little is known
about their source, fermentation patterns, and the
dosages necessary for health effects [36]. As of
right now, only bifidogenic, non-digestible
oligosaccharides—in particular, inulin,
oligofructose, which is the result of inulin's
hydrolysis, and (trans)galactooligosaccharides—
fulfill all the requirements for being classified as
prebiotics [25]. There have been successful
attempts in the past few years to add fructo- and
(mostly) galactooligosaccharides to infant formula
to make it more similar to breast milk.

In human nutrition, probiotics and
prebiotics play distinct roles that are mostly
focused on modifying the populations or activities
of the microbiota that inhabit the gastrointestinal
tract [36]. The regular ingestion of probiotics or
prebiotics has been linked to a number of health
benefits, such as improved digestion and
elimination, lowered incidence and duration of
intestinal infections, enhanced immunological
function, and improved colonic integrity [36].

Notably, the intestinal microbiota of
human patients and these organisms have
coevolved to a point of mutual tolerance. Growing
research in humans and animal models indicates
that inflammatory bowel disease (IBD) may be
caused by a breakdown in this reciprocal
interaction. However, there have been mixed
outcomes from clinical trials looking into
probiotics and prebiotics as therapies for IBD.
Although the benefits of probiotics and prebiotics
are widely acknowledged, there is little evidence to
support their impact on Crohn's disease bowl
health. This could be explained by discrepancies in
test subjects, such as various patient groups, and
variances in the range of probiotic, prebiotic, and
combination (synbiotic) medications examined
[37].

Synbiotics are synergistic combinations of pro- and
prebiotics .

Nutraceuticals

In 1989, Stephen DeFelice, MD, who
founded and chairs the Foundation for Innovation
in Medicine (FIM) in Cranford, New Jersey,
combined the words "nutrition" and
"pharmaceutical” to create the term "nutraceutical”
[39]. "A food (or part of a food) that provides
medical or health benefits, including the prevention
and/or treatment of a disease" [39] is how DeFelice
went on to describe nutraceuticals. Nutraceuticals
are functional foods that assist in the prevention
and/or treatment of disease(s) and/or disorder(s)
other than anemia [40]. It should be mentioned that
there is no official definition for the term
"nutraceutical,” as it is often used in marketing
[41].Nutraceuticals therefore differ from dietary
supplements in the following ways: (1) they are
meant to be used as conventional foods or as the
only component of a meal or diet; and (2) they
should not only be intended to supplement the diet
but also to help in the prevention and/or treatment
of disease and/or disorder [42]. Beyond providing
basic nutrition, dietary components have positive
effects that have sparked the creation of
nutraceuticals and the functional food concept [35].
For some consumers, a functional meal can serve
as a nutraceutical. Citrus fruits (like orange juice)
and fortified dairy products (like milk) are
examples of nutraceuticals [42].Numerous foods
with naturally occurring ingredients have been
researched as cancer treatments. Nutraceuticals that
have been extensively researched in relation to
human health include vitamin E, selenium, vitamin
D, green tea, soy, and lycopene [39]. Even though
it has been shown that many of these "natural”
substances have a high potential for therapeutic
use, further research should involve carefully
planned clinical trials evaluating combinations of
these compounds in order to identify any potential
synergies they may have for improving human
health.

As beneficial dietary bioactive substances,
phytochemicals and polyunsaturated fatty acids
(PUFAs), which comprise omega-3 and omega-6
fatty acids, are also important [35]. Several facets
of immunity and metabolism are influenced by a
diet rich in balanced polyunsaturated fats
[35].Moreover, PUFAS' biological activities may be
influenced by interactions with elements of the gut
flora. The potential benefits of phytochemicals
(bioactive non-nutrient plant compounds) as
antioxidants, antiestrogenics, anti-inflammatory
agents, immunomodulators, and anticarcinogens
have sparked attention in human nutrition [17, 35].
For instance, the gut flora can change and have an
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impact on the effects and bioavailability of
polyphenols [35]. In addition to suppressing
pathogenic bacteria [17, 35], phytochemicals and
their metabolic byproducts can also promote the
growth of beneficial bacteria [34], hence having
prebiotic-like effects. Human health is impacted by
interactions between functional food ingredients
including intestinal microbiota, phytochemicals,
probiotics, and prebiotics [35].

Food Supplements

The US Dietary Supplement Health and
Education Act (DSHEA) of 1994 defines a "dietary
supplement™ in a number of ways. First, it can refer
to a product (as opposed to tobacco) that is meant
to supplement a person's diet and has one or more
of the following dietary ingredients in it. a
nutritional element that humans can utilize to
supplement their diet by increasing their daily
consumption, such as a vitamin, mineral, herb, or
other botanical; alternatively, these ingredients can
be concentrated, metabolites, constituents, extracts,
or mixtures of these [41],(a) any product that is
labeled as a "dietary supplement"; (b) any product
that is meant to be consumed as a pill, capsule,
tablet, or liquid; (c) any product that is not intended
to be used as a conventional food or as the only
component of a meal or diet; and (e) any newly
approved drug, certified antibiotic, or licensed
biologic that was marketed as a food or dietary
supplement prior to approval, certification, or
license (unless this provision is waived by an
authority, such as the Secretary of Health and
Human Services in the USA) [41].

Before a dietary supplement is put on the
market, its maker is required by the DSHEA (1994)
to guarantee that it is safe [41]. Additionally, it
binds the producers of such goods.The extremely
stringent CODEX requirements for dietary
supplements, which are adopted by several
European nations, make it impossible for
consumers to buy dietary supplements in quantities
that are therapeutic or meaningfully preventative.
The United Nations has suggested a set of
international norms for food handling, production,
trade, and nutritional supplements called Codex
Alimentarius, which translates to "Food Code" in
Latin. These guidelines are being progressively
accepted by nations worldwide, beginning with the
European Union [42]. The kind and potency of
dietary supplements that can be bought in the US
are essentially unrestricted, in contrast to the
majority of other developed nations [42].The USA
Food and Drug Administration (FDA) has

approved supplement makers to make claims
linked to sickness and cure, which is the sole major
restriction on the marketing of supplements.
Moreover, the FDA has only authorized a small
number of supplement claims connected to diseases
[42].

It can be questioned if a nutrient used to
treat a specific condition qualifies as a medicine,
whereas a nutrient used to improve health (lower
the risk of disease) qualifies as a functional food or
dietary supplement. The connections between
functional foods and medications are demonstrated
by this overlap.Growing data backs up the claim
that functional foods with physiologically active
ingredients—whether derived from plants or
animals—may improve health [43]. Given that they
have flavor, fragrance, or nutritional value, it is
obvious that all foods have a purpose [43].
Consumer interest in some foods or physiologically
active food ingredients—also referred to as
"functional foods"—that improve health has
skyrocketed. However, it should be emphasized
that functional foods are not a cure-all or a magic
bullet for unhealthy lifestyle choices. Good and
terrible diets exist, but there are no "good" or "bad"
foods [43].

Regulatory Aspects of Nutraceuticals

The appropriate authorities in India need
to pay attention to the nutraceuticals regulatory
framework. Globally, regulatory bodies are
cognizant of the evolving requirements of
customers and take proactive measures to safeguard
them by modifying current legislation. However, in
India, manufacturers are still subject to antiquated
rules like the Prevention of Food Adulteration Act,
1954, which governs packaged foods. They also
have to follow a ton of additional onerous laws,
like:

Act of 1976 on Standards of Weights and Measures

and the Standards of Weights and Measures

% The 1977 SWMA (Packaged Commodities)

Rules

% newborn Milk Substitutes Act of 1992 with
Rules of 1993 (IMS) regulating newborn
feeding, bottles, and foods (production, supply,
and distribution).

» Order of 1998 Concerning the Packaging of

Edible Oils

The 1955 Fruit Products Order (FPO)

The 1973 Meat Product Order

The 1992 Milk and Milk Products Order

*,

5

%

5

%

5

%
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% VOP, or the \egetable Oils
(Regulation) Order of 1998

% The Atomic Energy(Control or Irradiation of
Food) Rules of 1996 and the Atomic Energy
Act of 1962

% Rules 1987, the Consumer Protection Act of
1986, and the Consumer  Protection
(Amendment) Act of 2002

<+ Agricultural Produce (Grading and Marking)
Act, 1937 (as amended till 1986) and 49;

Products

Environment Protection Act, 1986 and Rules
1986

% The General Grading and Marking Rules (AG
Mark) for 1986 and 1988

¢+ Bureau of Indian Standards (BIS) Act 1986

Categories of Nutraceuticals

Nutraceuticals are broad-spectrum
biological treatments that are intended to enhance
health, avert cancerous developments, and manage

symptoms. Here is how they are grouped:

Antioxidant, essential, for growth and development and in the treatment of certain

Antioxidant, helps form blood cells, muscles, lung and nerve tissue, boosts the

Antioxidant, for healthy bones, gums, teeth and skin, in wound healing, prevent

Helps in energy production and other chemical processes in the body, helps
Helps to convert food into energy and maintain proper brain function.

Produce the genetic material of cells, formation of RBCs, maintenance of central
nervous system and synthesize amino acids and metabolism of fats, protein and

Produce the genetic materials of cells, in pregnancy for preventing birth defects,

Bones and teeth and maintaining bone strength important in nerve, muscle and

Healthy nerve and muscle function and bone formation, may help prevent

Strong bones and teeth, helps in formation of genetic material, energy production

Essential component of vitamin B12, but ingested cobalt is metabolized in vivo to

Essential for hemoglobin and collagen production, healthy functioning of the

Nutrients Health Benefits
1. Vitamin A
skin disorders.
2. VitaminE
immune system.
3. Vitamin K Essential for blood clotting.
4. | Vitamin C
common cold and attenuate its symptoms.
5.  Vitamin B1 Helps to convert food into energy, essential in neurologic functions.
6. Vitamin B2
maintain healthy eyes, skin and nerve function.
7.  Vitamin B3
8. Vitamin B6
carbohydrates.
9. Folic acid
RBCs formation, protects against heart disease.
10. Calcium
glandular functions.
11. Iron Energy production, carry and transfer oxygen to tissues.
12.  Magnesium
premenstrual syndrome (PMS).
13. Phosphorous
and storage.
14.  Chromium With insulin helps to convert carbohydrates and fats into energy.
15. Cobalt
form the B12 coenzymes.
16. Copper
heart, energy production, absorption of iron from digestive tract.
17.  lodine Essential for proper functioning of the thyroid.

Dietary Supplements

Products taken orally that contain
nutritional ingredients meant to enhance your food
intake are known as dietary supplements. Ginkgo
biloba for memory loss, black cohosh for
menopausal symptoms, and
glucosamine/chondroitin for arthritis are a few
examples of dietary supplements. They also fulfill
particular purposes including meal replacements,
supplements for weight loss, and sports nutrition.
Vitamins, minerals, botanicals, herbs, amino acids,

enzymes, organ tissues, gland extracts, and other
nutritional materials can all be found in
supplements. Various dosage forms such as pills,
capsules, liquids, powders, extracts, and
concentrates are available for them.

Traditional and Non-Traditional Nutraceuticals
] Traditional Nutraceuticals

Traditional nutraceuticals are foods that
have not been altered; they are just entire, natural
foods with additional knowledge about their
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possible health benefits. Other than how the
customer views them, nothing has changed about
the foods themselves. Many fruits, vegetables,
cereals, fish, dairy, and meat products have natural
ingredients like lycopene in tomatoes, omega-3
fatty acids in salmon, and saponins in soy that
provide health advantages beyond simple
sustenance. Certain studies have found that tea and
chocolate can have positive effects on health.
Researchers have discovered that two food types—
salmon and tomatoes, in this case—contain
nutrients other than those required for survival,
namely lycopene and omega-3 fatty acids.

" Non-Traditional Nutraceuticals

They are the result of agricultural breeding
or the addition of nutrients and/or components.
Examples of unconventional nutraceuticals include
calcium-fortified orange juice, cereals with added
vitamins and minerals, and flour with additional
folic acid. Scientists studying agriculture have
successfully developed methods to increase the
nutritional value of some crops. Currently, studies
are being done to enhance the nutritional value of
numerous additional crops. [44]

Nutraceutical Scenario of India

The nutraceutical business in India has a
bright future. A variety of items that have been
accessible for the past ten years provide insight into
the remarkable progress. On the one hand, a
thriving economy has raised people's discretionary
income in general. In addition, sedentary lifestyles
and bad eating habits have increased the prevalence
of diet-related health problems. However, people
are becoming more and more conscious of the
significance of diet and nutrition for long-term
health. These have helped to create advantageous
market circumstances for India's nutraceutical
sector. India has several advantages that provide
our nation a competitive edge, including highly
skilled human resources, top-notch R&D facilities,
and a variety of raw material sources. It is
estimated that the Indian nutritional market is
worth $1 billion USD. The functional food and
beverage categories have been driving the Indian
market's rapid growth over the previous three
years, which has resulted in a CAGR of 18%,
compared to the worldwide market's 7% CAGR.
But India has a latent market with around 148
million potential customers that is two to four times
larger than the country's present market size, valued
at USD 2 to USD 4 billion. Functional food held a
54% market share in the USD $1 billion industry,

followed by dietary supplements with a 32% share
and functional beverages with a 14% share.There
are relatively few pure play nutraceutical
companies in India; instead, the sector is controlled
by pharmaceutical and FMCG companies. Several
prominent firms in India that market nutraceuticals
include Amway, Sami Labs, Elder Pharmaceuticals,
Dabur India, Cadila Health Care, EID Parry's,
Zandu  Pharmaceuticals, Himalaya  Herbal
Healthcare, and Ranbaxy.[45]

I1. CONCLUSION

Numerous research that hasinvestigated
and reported on naturally occurring chemicals,
functional foods, and nutraceuticals have shown
that these products are very active, have a
significant impact on cell metabolism, and
frequently have few negative effects. It seems sense
that people's attention is turning to proactive
disease prevention in order to maintain their health.
Global scientific research has been produced in the
field of nutraceuticals. Nutraceuticals frequently
provide benefits over synthetic medications that the
pharmaceutical industry is developing.Novel
pharmacological activities have gained interest due
to their potential clinical applications, which could
aid in the treatment and prevention of several
disorders. The majority of pharmaceutical
businesses frequently lack the drive to pursue these
challenges related to obtaining patents. It is hoped
that government organizations and academic
institutions will fund additional nutraceutical
research.

REFERENCES

[1]. Bronzwaer S. EFSA scientific forum
“from safe food to healthy diets”. EU risk
assessment -Past, present and
Future. Trends Food Sci.
Technol. 2008;19:S2-S8.

[2]. Roberts S.B., Rosenberg I. Nutrition and
aging: changes in the regulation of energy
metabolism with aging. Physiol.
Rev. 2006;86:651-667.

[3]. Perez-Cueto F.J., Verbeke W., de Barcellos
M.D., Kehagia O., Chryssochoidis G,
Scholderer J., Grunert K.G. Food-related
lifestyles and their association to obesity
in five European
countries. Appetite. 2009;54:156-562.

[4]. Gilbert R.L., Mielke J.H., editors. The
Analysis of Prehistoric Diets. Academic
Press; Orlando, FL, USA: 1985.

DOI: 10.35629/4494-0904464472

Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal Page 470



wa.

\

7

UPRA Journal

International Journal of Pharmaceutical Research and Applications
Volume 9, Issue 4 July-Aug 2024, pp: 464-472 www.ijprajournal.com

[5].

Eaton S.B., Eaton S.B., I, Konner M.J.,
Shostak M. An evolutionary perspective
enhances understanding of human
nutritional requirements. J.
Nutr. 1996;126:1732-1740.

Consumers. In: Frewer L.J., Risvik E.,
Schifferstein H.N.J., von Alvensleben R.,
editors. Food, People and Society: A
European Perspective of Consumers’ Food
Choices. Springer Verlag; Berlin,

[6]. Eaton S.B., Eaton S.B., IlI, Konner M.J. Germany: 2001. 211-230.
Paleolithic nutrition revisited: a twelve- [15]. Public Health Boon or 21% Century
year retrospective on its nature and Quackery? International,  Functional
implications. Eur. J. Clin. Foods, Center for Science in the
Nutr. 1997;51:207-216. Public. CSPI  Reports. 1998. Available

[71. Roskam A.J., Kunst A.E., Van Oyen H., online: http://www.cspinet.org/reports/fun
Demarest S., Klumbiene J., Regidor E., ctional _foods/introduction.html/

Helmert U., Jusot F., Dzurova D., [16].  Caetano M.C., Ortiz T.T., da Silva S.G,, de
Mackenbach J.P. Comparative appraisal of Souza F.Il., Sarni R.O. Complementary
educational inequalities in overweight and feeding:  inappropriate  practices in
obesity among adults in 19 European infants. J. Pediatr. (Rio J). 2010;86

countries. Int. J. Epidemiol. 2009. [17]. Cencic A., Chingwaru W. Antimicrobial

[8]. Crawford M.A., Marsh D. Nutrition and Agents  Deriving  from  Indigenous
Evolution. Keats Publishing; New Canaan, Plants. RPFNA. 2010;2:83-92.

CT, USA: 1995. [18]. Balsano C., Alisi A. Antioxidant effects of

[9]. EFSA (European Food Safety Authority), natural bioactive ~ compounds. Curr.

authors Scientific Opinion of the Panel on Pharm. Des. 2009;15:3063-3073.
Dietetic Products, Nutrition and Allergies [19]. Liu R.H. Potential synergy of
on a request from the EC on Food-Based phytochemicals in cancer prevention:
Dietary Guidelines. The EFSA J. 2008:1— mechanism of action. J.
44, Nutr. 2004;134:3479S-3485S.

[10]. Boylan S., Welch A., Pikhart H., [20]. Terry P., Giovannucci E., Michels K.B.,
Malyutina S., Pajak A., Kubinova R., Bergkvist L., Hansen H., Holmberg L.,
Bragina O., Simonova G., Stepaniak U., Wolk A. Fruit, vegetables, dietary fiber,
Gilis-Januszewska A., Milla L., Peasey A., and risk of colorectal cancer.J. Natl.
Marmot M., Bobak M. Dietary habits in Cancer. Inst. 2001;93:525-533.
three Central and Eastern European doi: 10.1093/jnci/93.7.525
countries: the HAPIEE study. BMC Public [21]. Denny A., Buttriss J. British Nutrition
Health. 2009;9:439. Foundation; 2005. Synthesis Report No 4:

[11].  Acheson D. Independent Inquiry into Plant Foods and Health: Focus on Plant
Inequalities in Health, Food aware Bioactives. Available
Proposals for an EU Nutrition Policy, online: http://www.eurofir.net/temp/PLAN
Comments on the Joint WHO/FAO Expert TspFOODSspANDSpHEALTHsSpFOCUSSs
Consultation on Diet, Nutrition and the PONsSpPLANTspBIOACTIVEShs1hs.pdf.
Prevention of Chronic Diseases. 2002.

Available [22]. Food and Agriculture Organization of the
online: http://www.who.int/dietphysicalact United Nations (FAQO), authors Report on
ivity/media/en/gsfao_cmo_035.pdf. Functional Foods, Food Quality and

[12]. NHS, authors. NHS Health Scotland; Standards  Service  (AGNS)  2007.
Edinburgh, Scotland: 2008. Exploration of Available
Adult Food Portion Size Tools. online: http://www.fao.org/ag/agn/agns/fil

[13]. Brunso K., Fjord T.A., Grunert es/Functional_Foods_Report_Nov2007.pd
K.G. Consumers' food choice and quality f.
perception. Aarhus School of Business; [23]. Laparra J.M., Sanz Y. Interactions of gut
Aarhus, Denmark: 2002. MAPP Working microbiota ~ with  functional ~ food
Paper No. 77. components and

[14]. Grunert K.G,, Brunso K., Bredahl L., Bech nutraceuticals. Pharmacol.

A.C. Food-Related Lifestyle: A Res. 2010;61:219-225.
Segmentation Approach to European Food
DOI: 10.35629/4494-0904464472 Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal Page 471


http://www.who.int/dietphysicalactivity/media/en/gsfao_cmo_035.pdf
http://www.who.int/dietphysicalactivity/media/en/gsfao_cmo_035.pdf
http://www.cspinet.org/reports/functional_foods/introduction.html/
http://www.cspinet.org/reports/functional_foods/introduction.html/
http://www.cspinet.org/reports/functional_foods/introduction.html/
http://www.eurofir.net/temp/PLANTspFOODSspANDspHEALTHspFOCUSspONspPLANTspBIOACTIVEShs1hs.pdf
http://www.eurofir.net/temp/PLANTspFOODSspANDspHEALTHspFOCUSspONspPLANTspBIOACTIVEShs1hs.pdf
http://www.eurofir.net/temp/PLANTspFOODSspANDspHEALTHspFOCUSspONspPLANTspBIOACTIVEShs1hs.pdf
http://www.eurofir.net/temp/PLANTspFOODSspANDspHEALTHspFOCUSspONspPLANTspBIOACTIVEShs1hs.pdf
http://www.fao.org/ag/agn/agns/files/Functional_Foods_Report_Nov2007.pdf
http://www.fao.org/ag/agn/agns/files/Functional_Foods_Report_Nov2007.pdf
http://www.fao.org/ag/agn/agns/files/Functional_Foods_Report_Nov2007.pdf

wa.

7

\

International Journal of Pharmaceutical Research and Applications
Volume 9, Issue 4 July-Aug 2024, pp: 464-472 www.ijprajournal.com

UPRA Journal

[24]. Guarner F., Schaafsma G.J. Probiotics. Int. [34]. Trois L., Cardoso E.M., Miura E. Use of
J. Food Microbiol. 1998;39:237-238. probiotics in HIV-infected children: a

[25]. de Vrese M., Schrezenmeir J. Probiotics, randomized  double-blind  controlled
prebiotics, and synbiotics. Adv. Biochem. study. J. Trop. Pediatr. 2008;54:19-24.
Eng. Biotechnol. 2008;111:1-66. [35]. Kaur I.P., Kuhad A., Garg A., Chopra K.

[26]. Bengmark S. Ecological control of the Probiotics: delineation of prophylactic and
gastrointestinal tract. The role of probiotic therapeutic benefits. J. Med.
flora. Gut. 1998;42:2—7. Food. 2009;12:219-235.

[27]. Nissen L., Chingwaru W., Sgorbati B., [36]. Douglas L.C., Sanders M.E. Probiotics
Biavati B., Cencic A. Gut health and prebiotics in dietetics practice. J. Am.
promoting activity of new putative Diet. Assoc. 2008;108:510-521.
probiotic/protective  Lactobacillus  spp. [37]. Hedin C., Whelan K., Lindsay J.O.
strains: a functional study in the small Evidence for the use of probiotics and
intestinal cell model. Int. J. Food. prebiotics in inflammatory bowel disease:
Microbiol. 2009;135:288-294. a review of clinical trials. Proc. Nutr.

[28]. Maragkoudakis P.A., Chingwaru W.,, Soc. 2007;66:307-315.

Gradisnik L., Tsakalidou E., Cencic A. [38]. Oelschlaeger T.A.  Mechanisms  of
Lactic acid bacteria efficiently protect probiotic actions -A review. Int. J. Med.
human and animal intestinal epithelial and Microbiol. 2010;300:57-62.

immune cells from enteric virus [39]. Zeisel S.H. Regulation of
infection. Int. J. Food. Microbiol. 2010. "Nutraceuticals”. Science. 1999;285:185—

[29]. Rijkers G.T., Bengmark S., Enck P., Haller 186.

D., Herz U., Kalliomaki M., Kudo S., [40]. Kalra E.K. Nutraceutical -Definition and
Lenoir-Wijnkoop I, Mercenier A, Introduction; AAPS

Myllyluoma E., Rabot S., Rafter J., PharmSci. 2003 5:25. Available
Szajewska H., Watzl B., Wells J., Wolvers online: http://www.aapsj.org/view.asp?art
D., Antoine JM. Guidance for =ps050325.

substantiating the evidence for beneficial [41]. The Regulation of Dietary
effects of probiotics: current status and Supplements. United States Pharmacopeia
recommendations for future research. J. (USP) 2006. Available
Nutr. 2010;140:671S-676S. online: http://www.usp.org/pdf/EN/USPVe

[30]. Mirelli E.B., Benini A. Relationship rified/dietarySupplementRegulation.pdf.
between number of bacteria and their [42]. Hasler C.M. Functional Foods: Their role
probiotic effects. Microb. Ecol. Health in disease prevention and health
Dis. 2008;20:1651-2235. promotion, Institute of Food

[31]. Yao T.C., Chang C.J., Hsu Y.H., Huang Technologists’ Expert Panel on Food
J.L. Probiotics for allergic diseases: Safety and Nutrition. Food
Realities and myths. Pediatr. Allergy technology. 1998;52:63-70.

Immunol. 2009 [43]. Gaffe R. The Current and Future

[32]. Kalliomaki M., Antoine J.M., Herz U., Regulation of Dietary Supplements. 2010.
Rijkers GT., Wells J.M., Mercenier A. Available
Guidance for substantiating the evidence online: http://www.richardjaffeesq.com/jaf
for beneficial effects of probiotics: fe/dietarysupplements.asp.
prevention and management of allergic [44]. Biddle J., Dasgupta-O’Brien S., Walch A.
diseases by probiotics. J. Gut  Health, Asheville Integrative
Nutra. 2010;140:713S-721S. Medicine (undated) Available

[33]. Kumar M., Kumar A., Nagpal R, online: http://www.docbiddle.com/moreinf
Mohania D., Behare P., Verma V., Kumar o/quthealth.pdf.

P., Poddar D., Aggarwal P.K., Henry C.J., [45]. Shashank B.Capacity building in the

Jain S., Yadav H. Cancer-preventing
attributes of probiotics: an update. Int. J.
Food. Sci. Nutra. 2010

Indian food industry: Opportunities and
Challenges, Proc. Ind. symp, CFTRI
Mysore (India), June23-25, 2006.

DOI: 10.35629/4494-0904464472

Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal Page 472


http://www.aapsj.org/view.asp?art=ps050325
http://www.aapsj.org/view.asp?art=ps050325
http://www.aapsj.org/view.asp?art=ps050325
http://www.usp.org/pdf/EN/USPVerified/dietarySupplementRegulation.pdf
http://www.usp.org/pdf/EN/USPVerified/dietarySupplementRegulation.pdf
http://www.usp.org/pdf/EN/USPVerified/dietarySupplementRegulation.pdf
http://www.richardjaffeesq.com/jaffe/dietarysupplements.asp
http://www.richardjaffeesq.com/jaffe/dietarysupplements.asp
http://www.richardjaffeesq.com/jaffe/dietarysupplements.asp
http://www.docbiddle.com/moreinfo/guthealth.pdf
http://www.docbiddle.com/moreinfo/guthealth.pdf
http://www.docbiddle.com/moreinfo/guthealth.pdf

