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INTRODUCTION 

Health is the sign of quality life and prosperity of 

mankind. As per WHO definition of health is „a state of 

complete physical, mental, and social well-being and not 

merely the absence of disease or infirmity and 

fundamental rights of every human being without 

distinction of race, religion, political belief, socio-

economic condition‟.
[1]

 In the last few decades there has 

been a huge shift in the pattern of diseases afflicting 

humans owing to a somewhat hasty transition to 

urbanization and globalisation, causing changes in food 

habit, life style and environment. 

 

Foods contain various substances that can control the 

physiological functions of the body and changes in 

dietary consumption leads to genesis of several non 

communicable diseases. Recognition of „food‟ as one of 

the major factor in the emergence of various diseases, 

has led to the growing demand of food that helps prevent 

disease, boost mental health, and improve the quality of 

life. It has been proved that there is a strong relationship 

between „functional‟ components of food, health and 

well-being.
[2]

 Consumption of vegetarian or 

nonvegetarian diet results in different bowel 

microorganisms,
[3]

 which may have some advantageous 

connotation for diabetes, cardiovascular disease, and 

some cancers. 

 

‘FUNCTIONAL FOODS’ 

'Functional foods' are defined as foods and food 

components that supply health benefits further than basic 

nutritional needs. These foods are similar in appearance 

to usual conventional foods and are consumed as part of 

the normal diet. Functional foods represent a range of 

items that include constituents or natural component in 

conventional, fortified, enriched, and enhanced foods. 

Most of the functional foods are of plant origin. 

Interestingly some functional foods are fermented 

products of microbes. Such foods are thought to have 

physiological benefits and/or reduce the risk of several 

chronic diseases beyond their basic nutritional 

functions.
[4]

 The concept of functional food emerged in 

Japan during the 1980s,
[5]

 and it is the only country 

which has specific regulatory approval procedure for 

functional foods.
[6]

 A more appropriate definition states 

that „a food can be regarded as functional if it is 

satisfactorily demonstrated to affect beneficially one or 

more target functions in the body, beyond adequate 

nutritional effects, in a way that is relevant to either 

improved stage of health and well-being and/or reduction 

of risk of disease‟.
[7]
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ABSTRCT 

There has been a shift in the pattern of diseases afflicting mankind owing to rapid changes in food habit, life style 

and environment. Globalization has led to the prevalence of non-communicable diseases (NCDs) like 

cardiovascular diseases such as heart attack and strokes, diabetes, obesity, chronic respiratory diseases, etc. They 

are often termed „lifestyle diseases‟. Food has been recognized as one of the major factor in the emergence of a 

variety of diseases and there is a growing demand for food that helps prevent disease, boost mental health, and 

improve the quality of life. A concept of „functional foods‟ has emerged which are foods and food components that 

supply health benefits on top of basic nutritional needs. Most of these functional foods are of plant origin and some 

are of fermented products of microbes. Functional foods contain many bioactive compounds which have significant 

health promoting effects. They have the capacity to scavenge free radicals and also show effects contributing to 

anti-inflammatory, antimicrobial, anti-mutagenic, anti-tumour and neuroprotective properties. This review will 

throw some light that how by choosing our daily dietary pattern we can prevent NCDs and promote health, 

maintain metabolic homeostasis, and fulfil energy requirements. 

 

KEYWORDS: Functional foods, Non-communicable diseases, Bioactive components, Dietary supplements, Plant 

foods. 

 

*Corresponding Author: Dolan Das 

Ph.D, Assistant Professor, Department of Physiology, Kalyani Mahavidyalaya, Kalyani, University of Kalyani. 

http://www.ejpmr.com/


www.ejpmr.com         │         Vol 8, Issue 10, 2021.          │         ISO 9001:2015 Certified Journal         │ 

Dolan et al.                                                                           European Journal of Pharmaceutical and Medical Research  

249 

Functional components of such food have various health 

promoting effects at different stages of many disease 

control, from initiation to development. There are 

numerous reports of successful and effective application 

of functional food in the treatment and prevention of 

several diseases.
[2,8,9]

 „Microbial medicines‟ i.e., 

prebiotics and probiotics have been used to target several 

non-communicable diseases as well as oxidative cellular 

damage.
[10]

 The awareness of functional food is growing, 

and its demand is increasing even in developing 

countries. Several factors are there to propel the demand 

for functional food; among which increasing health 

consciousness, growing health cost and awareness about 

the value of functional food are the primary drivers. 

 

Traditional diet is “functional” as it contains high 

amounts of dietary fiber (whole grains and vegetables), 

antioxidants (spices, fruits, and vegetables), and 

probiotics (commonest include lactic acid bacteria group 

such as Lactobacilli, Enterococci, Bifidobacteria and 

Leuconostoc spp. and yeasts such as Saccharomyces 

spp.)
[11]

 In addition to providing adequate nutrition, 

many of these traditional food ingredients like, dietary 

fiber, vitamins and minerals, oligosaccharides, lignins, 

essential fatty acids, flavonoids, diverse phytochemicals, 

and lactic acid bacterial cultures impart beneficial effects 

on human physiology. They ensure normal physiological 

functions in the body by improving gastrointestinal 

health, enhancing the immune function and managing 

body weight. They also help to reduce gastrointestinal 

inflammation and oxidative stress, and keep non-

communicable diseases cardiovascular diseases, various 

types of cancers, diabetes, and neurodegenerative 

diseases at bay.
[12]

 

 

NON-COMMUNICABLE DISEASES 

Non-communicable diseases (NCDs) include 

cardiovascular diseases such as heart attack and strokes, 

diabetes, obesity, chronic respiratory diseases (such as 

chronic obstructive pulmonary disease and asthma) and 

cancer, which are the most noteworthy problems at 

present days both globally and regionally for the general 

population regardless of age, region, or gender. NCDs, 

are also known as chronic diseases, inexplicably affect 

people in low- and middle-income countries where more 

than three quarters of global NCD deaths, 32 million, 

occur.
[13]

 In 2015, NCDs were responsible for 40 million 

deaths, representing 70% of all deaths worldwide and 

contribute to around 5.87 million deaths in India, 

accounting for 60% of all deaths in the country.
[14]

 

Because of changes in dietary habits and lifestyle as well 

as rapid population ageing in developing countries, 

major NCDs – such as stroke, heart attacks, cancers, 

diabetes, major psychiatric disorders, and chronic 

respiratory diseases – are now rapidly adding to the 

worldwide burden of disease. As per United Nations, the 

incidence of diabetes and CVD in China and India, the 

two countries which represent about one-third of the 

world population, is projected to double with a total 

number exceeding 100 million by year 2025.
[15]

 NCDs 

are interconnected; majorities of them share many of the 

same risk factors and also act as risk factors for each 

other. Excessive body weight and obesity considerably 

increase the risk for cardiovascular disease, many 

cancers and diabetes. The risk for cardiovascular disease 

increases many fold due to diabetes. 

 

Due to globalization and urbanization in the developing 

countries the lifestyle and food habits get changed, which 

is the major cause for the growing problems of NCDs. 

Among all the risk factors of NCDs many of them are 

modifiable; of which most important are diet, physical 

inactivity, alcohol and tobacco use.
[13]

 It is because of 

these risk factors the NCDs are often termed „lifestyle 

diseases‟. These modifiable risk factors are, in turn, 

linked with the biological risk factors like overweight, 

high blood pressure, high blood lipids and blood glucose. 

Reducing the burden of NCDs will require a reduction in 

both the biological and modifiable risk factors. 

 

THE PROTECTIVE EFFECT OF DIET IN NCDS 

Food habits and dietary patterns have health, 

environmental, and social impacts. An unhealthy diet is 

one of the major risk factors for all NCDs and other 

conditions linked to obesity. It was reported that 

excessive consumption of foods that are calorie dense, 

nutritionally poor, highly processed, and rapidly 

absorbable can lead to systemic inflammation, reduced 

insulin sensitivity, and a bunch of metabolic 

abnormalities, including obesity, hypertension, 

dyslipidemia, and glucose intolerance.
[16]

 Inflammation, 

oxidative stress and dysregulated autophagy are common 

features in NCDs that participate in the genesis and 

progression of these diseases.
[17]

 It has been suggested 

that oxidative stress is involved in the etiology of several 

chronic diseases including CVD, diabetes, stroke, some 

cancers, and neurodegenerative disorders.
[18] 

 

Though it is still not well understood that how functional 

food enriched diets reduce inflammatory risk, high 

intakes of food items containing antioxidants and 

polyphenols that reduce free radicals concentrations 

throughout the tissues may be the reason behind it.
[4]

 

Populations consuming a large proportion of plant-based 

foods, including fruits and vegetables, or those with high 

intake of seafood are known to have a lower incidence of 

CVD and certain types of cancer.
[19]

 It was well 

recommended that nutritional interventions, at both 

population and individual levels, are beneficial to reduce 

cardiovascular risk.
[16]

 Based on numerous scientific 

reports it is now evident that functional foods have wide 

range of physiologic effects in vivo that minimize 

inflammatory cascades and vascular reactivity. It is well 

established that different types of foods can be used in 

diet to prevent diseases other than CVD like cancer 

diabetes, neurological diseases, immunological disorders, 

to improve quality of life.
[20]
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Bioactive Dietary Compounds of Functional Foods 

with NCD-Protective Potentials 

A functional food can be a natural food or food from 

which a component has been removed 

biotechnologically. Based on food type or active 

components added or naturally present in the foods, like 

fibre, flavonoids, vitamins, minerals, fatty acids, 

carotenoids, and so on, functional foods are classified 

into various groups.
[10]

 Plant foods contain many 

bioactive compounds known as  phytochemicals. 

Phytochemicals those which have significant health 

promoting effects are carotenoids, phenolic compounds 

(flavonoids, phytoestrogens, phenolic acids), 

phytosterols and phytostanols, tocotrienols, organosulfur 

compounds, and nondigestible carbohydrates (dietary 

fiber and prebiotics).
[20]

 Isoflavones are found in high 

concentration in soybean, soybean products (e.g., tofu), 

and red clover. Lignans are mainly found in flaxseed.
[21]

 

and consumption of lignans is associated with decreased 

risk of CVD.
[22]

 These compounds have the capacity to 

scavenge free radicals and show synergistic effects 

contributing to anti-inflammatory, antimicrobial, anti-

mutagenic, anti-tumour and neuroprotective 

properties.
[23, 24, 25, 26,] 

 

Grains have also been found to reduce the risk of 

CVD.
[27]

 In addition, these also provide sufficient 

quantities of dietary fibre which is important for the 

maintenance of intestinal health as well as prevention of 

cardiovascular diseases, cancer, obesity and diabetes.
[28]

 

Reports were already there that dietary fibre reduces total 

and low‐density lipoprotein (LDL) cholesterol and it 

produces short‐chain fatty acids that inhibit the synthesis 

of cholesterol.
[26,29,30]

 The high antioxidant activity of 

polyphenols present in fruits and vegetables can prevent 

lipid peroxidation and DNA damage and capable of 

quenching ROS (reactive oxygen species) and toxic free 

radicals formed by the peroxidation of lipids and thus 

have anti-inflammatory and antioxidant properties in 

human metabolism. Moreover, when specific foods are 

combined in diet like fruits (raspberry, blackberry, and 

apple), vegetables (broccoli, tomato, mushroom, and 

purple cauliflower), and legumes (soybean, adzuki bean, 

red kidney bean, and black bean) or diets are 

supplemented with vitamin, mineral, herb or other 

botanical, a synergistic antioxidant interaction could 

occur resulting in an affirmative physiological effect on 

cardio-health.
[31, 32] 

 

Fish is one of the main food components in major Asian 

diet. It was already recommended in the most important 

national and international nutritional guidelines that the 

regular consumption of fish is benefial for health.
[33]

 One 

very recent study reported that higher fish consumption 

is associated with lower rates of CVD, CHD, and 

cerebrovascular mortality like stroke, myocardial 

infarction and sudden cardiac death and has potentially 

beneficial effects of the anti-aging process and well-

being in the elderly population.
[34] 

 

Probiotics are now well accepted to boost the immunity 

of humans by protecting against gastrointestinal 

pathogens. Intestinal epithelial barriers are well 

maintained by probiotic organisms to protect against 

certain intestinal diseases like obesity, inflammatory 

bowel diseases, and irritable bowel syndrome. Their 

beneficial effects on the host are exerted by secreting 

antimicrobial substances, competitive exclusion for 

adhesion sites and nutritional sources, enhancement of 

intestinal barrier function, and immunomodulation
[11]

 

Prebiotics play important roles in the metabolic 

processes associated with immunomodulation. Those 

indigestible fibrous compounds that passed through the 

upper gut in order to stimulate probiotics growth are 

commonly called dietary prebiotics. Researches show 

that prebiotics immune boosting effects are associated 

with probiotics stimulation and their metabolites 

produced such as short chain and branched chain fatty 

acids; and may also be derived from other uncommon 

microbial taxa
[10]

 Production of acetic and lactic acids for 

acidification is also another way to inhibit the growth of 

pathogens in intestine. Gut barrier dysfunction allows 

movement of various inflammatory mediators like the 

bacterial lipopolysaccharide (LPS) from the gut into the 

blood stream, which might be an important factor in the 

development of obesity and diabetes in mice model
[35]

 So 

by maintaining the normal gut physiology and reducing 

the inflammation of the intestine with proper diet one can 

be able to shape the immune status systemically thereby 

reducing the incidence of all NCDs. 

 

Avoidance of certain types of foods has health benefits. 

From many years of research it is now evident that 

reduction of total fat, saturated fat, cholesterol, and trans-

fat in the diet can reduce the risk of certain chronic 

diseases, such as CVD and stroke.
[36]

 

 

Future of Functional Foods 

Functional foods is a promising category that is gaining 

considerable thrust presently as there is an increasing 

awareness about the benefits of proper nutrition. Eating 

habits can considerably cut down the healthcare 

expenditures if individuals were to adjust their diets that 

provide appropriate nutrition. Food bioactives are more 

and more emerging to be in a position to play this 

preventive role. They include a large class of molecules 

such as polyphenols, non-fermentable carbohydrates, 

omega-3 fatty acid, beta-carotene, sulfur-rich compounds 

and many more. Presently more than 5000 

phytochemicals have been identified as polyphenols 

while many more still remain unknown
[37]

 Currently 

newer technologies are continuously developing for 

processing of various cereals to improve their nutritional 

value in relation to their acceptability by the consumers. 

But certain major issues associated with the development 

of food bioactives for disease prevention will must have 

to be in the focus before bringing the bioactives from the 

bench to bedside in the near future. These include, (i) the 

nature of food bioactives in functional foods, (ii) 

maximum purity without losing functionality of food 
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bioactives (iii) maximum purity without losing shelf life 

of the food bioactives and (iv) to deliver efficiently and 

maximize half-life in vivo.
[23]

 

 

CONCLUSION 

In modern-day societies, the consumption of cheap, 

easily available and energy dense foods has led us to 

serious metabolic imbalances. This habit increases the 

risk of various lifestyle and non-communicable diseases 

such as heart attack, stroke, obesity, type 2 diabetes, 

hypertension, food allergies and intolerances, and 

gastrointestinal and inflammatory disorders. But since 

last few decades people are more concerned and getting 

aware about the health benefits of a wide variety of foods 

that promote health, maintain metabolic homeostasis, 

and fulfil energy requirements. The role of healthy diet 

in preventing non-communicable diseases is now well 

accepted. Unfortunately, there is no favourable diet that 

may be fit for everyone due to the extensive variation in 

human genetics, phenotypes, and cultures. Under such 

circumstances, it will be beneficial to have traditional 

food and food ingredients in our daily diet which are 

locally available with nutritive value and not always 

exotic  to prevent non-communicable diseases. However, 

improving dietary habits is not only an individual 

problem, but a societal issue. It is difficult for individuals 

to make healthy choices over a lifetime when the 

underlying environments continue to promote the 

unhealthy choices. Therefore it requires a population-

based, multi-sectoral, multi-disciplinary, and culturally 

significant approach like prohibitions of advertisement of 

unhealthy foods, popularisation and attractive marketing 

of conventional food and involvement of policy makers 

and government legislations. 
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