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Abstract— In recent years, important events that directly affect health and nutrition, such as war, famine, rapid population growth, air 

pollution, economic depression and epidemics, have led to a decrease in food resources, insufficient nutritional value of existing foods and 

difficult access to safe food. All these events have led to the appreciation of the nutraceutical and functional food markets, the increase in 

the importance of R&D studies in this field, and the creation of a portal built on healthy and safe foods with high nutritional and 

physiological values. Nutraceuticals, which are expressed as “more than food but less than drugs”, are a compound of rising value in the 

targeted food portal because they have similar properties to both nutrients and pharmaceuticals. The term "Nutraceutical", which brings 

"nutrition" and "pharmacy" under the same roof, ensures that products that will contribute to the protection of our health are made ready 

without the need for medical consultation. Known for their valuable biological activities and beneficial effects on health, nutraceuticals are 

bioactive or chemical compounds that promote natural healing of the body, prevention of possible diseases and treatment of existing 

diseases. This review focuses on the food and health aspects of nutraceuticals, the uses of nutraceuticals in the food industry, their effects 

on health and the future of nutraceuticals are mentioned. 

Index Terms—Food Safety, Functional Food, Nutraceutical, Nutraceutical and Health, Nutraceutical Supplement, Types of Nutraceuticals 

——————————   ◆   —————————— 

1 INTRODUCTION                                                                     

ince ancient times, people have benefited from various 
plants, plant extracts and spices in addition to traditional 
medicine methods in order to protect their current health, 

prevent and treat diseases. In India, an ancient form of treat-
ment called "Ayurveda", which is heavily based on herbal 
medicine, has been used for centuries. Ayurveda is seen and 
practiced in many countries around the world, especially in 
India, as a part of the holistic approach necessary to achieve 
health and wellness. The famous Greek Doctor Hippocrates' 
saying "Let food be your medicine and your medicine your 
food" also supports that modern medicine and Ayurvedic sys-
tem agree and that food can be used as medicine. Mankind 
has used many plants and plant extracts for therapeutic pur-
poses since its creation; benefited from the healing effects of 
many natural sources such as ginger, cinnamon, saffron, on-
ion, garlic, thyme, mint, honey [9, 10, 32, 43, 65, 68, 69].  

 
The concept of nutraceutical is a definition that includes the 

process of using both pharmaceuticals and nutritional food, 
which expresses the food with pharmaceutical properties, in 
order to prevent and treat diseases. It was first introduced in 
1989 by Dr. Although the term Nutraceuticals used by Stephen 

is a concept that was originally used to prevent and treat dis-
eases, it includes plant extracts that are not toxic to humans and 
have scientifically accepted benefits for health. This definition 
was later expanded with the enactment of the Health and Edu-
cation Act in 1994 to include vitamins, minerals, amino acids, 
herbs, extra-botanicals, and dietary substances developed by 
humans for use as nutritional supplements. In recent years, 
with the development of more conscious societies that take care 
of their health and nutrition, the interest in nutraceuticals has 
increased considerably [18, 27, 32, 43, 46, 69, 73, 74, 77]. 

 
Today, nutraceuticals, the use of which is increasing rapidly 
due to its completely natural ingredients and positive effects on 
health, can be widely used in the prevention and treatment of 
various diseases and pathological conditions, although they 
cannot completely replace pharmaceuticals. The basic principle 
of nutraceutical therapy is the use of nutrients used to provide 
energy and nutrients, but also for therapeutic purposes. 
Nutraceuticals, which can be obtained from plant and animal 
sources, can be used in the prevention and treatment of various 
pain and inflammatory diseases, many serious health problems 
including stroke, diabetes, cardiovascular diseases even cancer. 
In this sense, the use of nutraceuticals is an important trigger 
and challenging tool for the prevention-treatment of diseases 
from a medical point of view [2, 21, 36, 43, 47, 50, 51, 60, 63, 64, 
65, 66].  

1.1. CLASSIFICATION OF NUTRACEOTICS 

Many different classifications of nutraceuticals have been 
made since 1994, when the term nutraceutical first appeared. It 
is divided into many subclasses such as traditional-non-
traditional nutraceuticals, functional foods, dietary supple-
ments, phytochemicals, recombinants, fortified nutraceuticals, 
probiotic-prebiotics, herbal-based. Each nutraceutical class has 
different contents and, due to their nature, they have various 
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uses and applications. However, all these nutraceutical classes 
may be similar in nature, and therefore they may overlap due 
to their health functions. According to the Institute of Food 
Technologists (IFT), our traditional foods, dietary supple-
ments, and all fortified foods are included in nutraceuticals 
because they are "food and food ingredients that provide ben-
efits for our health beyond being essential nutrients." When 
we examine all nutraceutical classes, it is seen that basically 
nutraceuticals can be divided into 2 groups as traditional 
nutraceuticals and non-traditional nutraceuticals [25, 37, 46, 
70].  

1.2. TRADITIONAL NUTRACEUTICALS AND THEIR 

EFFECTS ON HEALTH 

Natural foods such as fruits, vegetables, meat, fish, milk, cere-
al products that we consume daily and have positive effects on 
our health are classified as traditional nutraceuticals [11, 15, 
24, 39, 45, 69]. 

1.2.1. FUNCTIONAL FOOD PRODUCTS 

 Foods that provide not only the nutritional function we need 
daily, but also the benefits of preventing and treating diseases 
are included in the class of traditional nutraceuticals. These 
products are meat and meat products, milk and dairy prod-
ucts, fish, wheat, rice, lentils, beans, chickpeas, fruits, vegeta-
bles, nuts, peanuts, chocolate, etc. such products. Functional 
foods are offered for daily consumption in places where we do 
our routine food shopping such as markets, greengrocers [4, 
70]. 

 
Effects on Health: 
Functional food products contain ingredients that increase 
antioxidant and anti-inflammatory activities with proven ben-
eficial effects in preventing two of the most important health 
problems of our age, such as type-2 diabetes and cancer. In 
addition, according to the nature of foodstuffs, it has beneficial 
effects on many health problems such as cardiovascular 
health, bone, skin, eye, joint and oral health, gynecological 
diseases, respiratory system problems. On the other hand, 
these foods also provide vitamin, mineral, diet and sports 
support to people [4, 45, 70]. 

1.2.2. DIETARY FIBERS 

Dietary fibers, which have been very popular in recent years, 
are natural foods that provide a feeling of satiety for a long 
time due to their difficulty in digestion, as well as have serious 
health benefits, especially due to their supporting effects on 
intestinal flora. They are abundant in fruits, vegetables, oats, 
wheat bran [42, 54, 59]. 

 
Effects on Health: 
Dietary fibers are divided into 2 as soluble and insoluble fibers 
according to their water solubility and water retention proper-
ties. Water-soluble fibers delay the gastric emptying time of 
the intestines; Due to these properties, it can be used as a diar-
rhea reducer, especially for patients with diarrhea problems. 

Non-water-soluble dietary fibers, on the other hand, help re-
lieve constipation and accelerate gastric emptying time. In 
addition, diets rich in fiber contribute positively to the im-
provement of intestinal flora, recovery of inflammatory bowel 
diseases, healthy weight loss, and reduction of health risks 
such as Crohn's and ulcerative colitis [28, 41, 46]. 

1.2.3. CAROTENOIDS 

Carotenoids are natural sources of pigmentation found in 
abundance in plants and other photosynthetic microorgan-
isms, giving color to fruits, vegetables, and many other foods. 
There are about 600 carotenoid compounds in nature. Only 
about 20 of these can be measured in human blood. As a result 
of the measurements, it was determined that the most im-
portant carotenoids in human nutrition are α/β carotenes, β-
cryptoxanthin, zeaxanthin, fucoxanthin, astaxanthin, lycopene, 
lutein and crocetin [8, 16, 35, 44, 71]. 

 
Effects on Health: 
Physiologically, biochemically and pharmacologically, carote-
noids have different effects on humans than they do on plants 
and photosynthetic microorganisms. Antioxidant due to its 
chemical structure consisting of a series of conjugated C=C 
bonds; Carotenoids, which are known to act as anti-
inflammatory due to their inflammatory properties that inhibit 
the production of reactive oxygen species, have many benefi-
cial properties on health in a wide range. Especially in recent 
years, many scientific studies have shown that consumption of 
food sources rich in carotenoids can be beneficial for the for-
mation of cataracts, prostate enlargement, protection of cardi-
ovascular health and prevention of diseases, strengthening 
immunity, maintaining a healthy functioning of our respirato-
ry system, and treatment of serious health problems such as 
Alzheimer's, Parkinson's and cancer. shows that it has very 
important functions [4, 5, 19, 30, 34, 35]. 

1.2.4. FATTY ACIDS 

One of the basic building blocks used by living things to main-
tain their lives and meet their necessary energy needs is fat. 
Oils, which have the highest energy value in terms of unit 
weight, are also very suitable for energy storage. Fats are 
composed of glycerol and fatty acids. In general, the physical, 
chemical and physiological properties of oils depend on the 
type and amount of fatty acids in their structure. Animal and 
vegetable fatty acids are generally derived from triglycerides, 
and most of them can be synthesized in the body, with the 
exception of essential fatty acids. Fatty acids are basically di-
vided into two as saturated fatty acids and unsaturated fatty 
acids. Saturated and unsaturated fatty acids are determined by 
the double bonds made by the "C" atoms in their structure. 
Fatty acids are abundant in fish oil supplements, seeds, animal 
fats, coconut oil and olive oil [4, 16, 20, 33, 46, 52, 57, 67]. 

 
Effects on Health: 
In various scientific studies, it has been determined that fatty 
acids have the ability to act as anti-inflammatory and im-
munomodulatory as well as energy storage and balancing the 
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lipid level in the blood. Fatty acids have important effects on 
the health of many organs and organs, especially joint health. 
Today, fatty acids are used in the treatment of rheumatoid 
arthritis and in the improvement of cardiovascular disease risk 
factors. In addition, the positive effects of fatty acids have been 
found in the prevention of heart attack, depression, migraine-
type headaches, joint rheumatism, diabetes, some allergic dis-
eases, high cholesterol and blood pressure [4, 20, 29, 45, 67, 
82]. 

1.2.5. PROBIOTICS AND PREBIOTICS 

 
Probiotics are microbes that are beneficial to health and are 
abundant in foods, especially milk and dairy products, with 
health benefits such as facilitating digestion, providing immu-
nological support, and improving intestinal flora. Prebiotics, 
on the other hand, are components that consist of short-chain 
carbohydrates and increase the activity of these health-
beneficial microorganisms. Since 1989, prebiotics and probiot-
ics are nutraceuticals used in the food industry as an adjunct 
and/or preservative. There are many probiotic microorgan-
isms in nature. The most common probiotic microorganism 
that can survive in the human intestine is the Lactobacillus 
genus, which has many species [16, 31, 38, 48, 56]. 

 
Effects on Health: 
Probiotics, which have been used as food by people for centu-
ries, have gained popularity, especially in recent years, with 
the effects of preventing and treating diseases. The use of pro-
biotics is very common, especially in the treatment of diarrhea 
caused by changes in the intestinal flora. There are many sci-
entific studies on probiotics and prebiotics. In the light of these 
studies, it has been revealed that the use of prebiotics and 
probiotics can be used in the prevention and treatment of var-
ious intestinal diseases, especially diarrhea, atopic diseases 
and skin diseases. In addition, it has been determined by 
many studies that the use of these products supports the diet 
and provides healthy weight loss [21, 70, 76]. 

1.3. UNCONVENTIONAL NUTRACEUTICALS AND THEIR 

HEALTH EFFECTS 

Unconventional nutraceuticals are artificially produced food 
and food products that are far from natural. In non-traditional 
nutraceuticals, they are divided into recombinant and fortified 
nutraceuticals according to their production characteristics 
[21, 70, 76]. 

1.3.1. RECOMBINANT NUTRACEUTICALS 

Foods that are produced by using biotechnological methods 
and recombinant DNA technology, which are one of the great-
est inventions of our age, and that have preventive and cura-
tive effects are called recombinant nutraceuticals. Golden rice, 
iron rice, golden kiwi, golden mustard, multivitamin and min-
eral drinks, corn are the most well-known recombinant 
nutraceutical products [37, 61]. 

 

Effects on Health: 
Supporting foods in terms of multivitamin, mineral, nutrition-
al elements, antioxidant, anti-inflammatory properties by us-
ing recombinant and biotechnological methods strengthens 
the content of the product and can have positive effects in 
terms of health [7, 53, 78]. 

1.3.1. FORTIFIED NUTRACEUTICALS 

Nutraceuticals produced as a result of adding vitamins, min-
erals and micronutrients to the content in order to increase the 
value of foodstuffs and strengthen their beneficial effects on 
health are called fortified nutraceuticals [37, 64, 70]. 

 
Effects on Health: 
Fortified nutraceuticals can provide positive contributions to 
health according to the properties of vitamins, minerals and 
micronutrients added to the foodstuff. For example, beverages 
fortified in terms of vitamins, minerals and antioxidants can 
have many beneficial effects on bone, cartilage, skin, intestine 
and cardiovascular health [21, 26, 79]. 

1.4. FUTURE OF NUTRACEOTICS 

Nutraceuticals are in the category of products that have a very 
good market share today and are expected to grow and devel-
op sectorally in the next twenty years. In recent years, the 
nutraceutical sector has made rapid development with the 
emergence of conscious consumers who pay attention to what 
they eat and drink and give importance to their health, diet 
and nutrition. With these developments, phytochemical prod-
ucts and food extracts have been enriched; current market [13, 
14, 23, 75].  
 
trends are directed towards healthcare strategies for disease 
prevention rather than disease management and treatment. 
With the developments in the nutraceutical industry, it is 
planned to reduce the treatment costs, which cause serious 
expenses and economic losses, with preventive strategies in 
the coming years. Thus, the time and cost spent on treatment 
will be reduced; irritating drugs and clinical procedures will 
be reduced. (The future of the world nutraceutical market is 
given in figure 3) [3, 40, 48]. 
 

 

0

20

40

60

80

100

1. Çyr 2. Çyr 3. Çyr 4. Çyr

Doğu

Batı

Kuzey

 
 

 
 

Fig. 1. Past, present and future of nutraceuticals; market 
share and sectoral distribution. Nutraceuticals Market to 2027 
- Global Analysis and Forecasts by Type (Functional Food, 
Functional Beverages, Dietary Supplements, Personal Care 
and Pharmaceuticals); Application (General Wellness, Beauty 
and Anti-Aging, Weight Management, Digestive Health, 
Sports and Energy) Publication Month: Dec 2019 | Report 
Code: TIPRE00005504 | No. of Pages: 142 | Category: Food 
and Beverages | Status: Published 
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2 CONCLUSION 

For thousands of years, plants have been used both as food 

and as preventive-therapeutic agents for diseases. In recent 

years, the importance of plants has increased due to their 

health benefits, reliability and economic status, and this has 

caused the nutraceutical industry to gain value. Many re-

searchers have realized that proper nutrition and dietary sup-

plements can prevent and even cure chronic diseases. These 

products, in addition to being used as food, have also started 

to be used in the prevention and treatment of various diseases. 

These foodstuffs, which we call nutraceuticals, have positive 

effects on health and their effectiveness in many diseases, in-

cluding cancer, rheumatism, diabetes and other chronic dis-

eases, has been proven by scientific studies. In addition, 

nutraceuticals, cheaper, more reliable, natural structure com-

pared to pharmaceuticals and risk-benefit assessments com-

pared to other traditional pharmaceuticals, the absence of side 

effects and drug interactions have increased the orientation 

towards nutraceuticals. 

The fact that nutraceuticals are important substances in 

terms of health, and especially with the emergence of more 

conscious consumers recently, the increase in this field makes 

studies in this field valuable both in terms of academia and 

pharmaceutical/food industries. In this review, it provides 

comprehensive information about the definition, classification, 

health effects and future of nutraceuticals. 

REFERENCES 

[1] A. Anadón, M.R. Martínez-Larrañaga, I. Ares and M.A. 

“Martínez, Interactions between nutraceuticals/nutrients and 

therapeutic drugs”, In Nutraceuticals, pp. 855-874, 2016.  

[2] A. Durazzo, M. Lucarini and A. Santini, “Food in human he-

alth”, Foods, vol. 9, no. 3, pp. 370, 2020. 

[3] A. Santini, G.C. Tenore, E. Novellino, “Nutraceuticals: A para-

digm of proactive medicine”, Eur. J. Pharm. Sci., vol. 96, pp. 53–

61, 2017. 

[4] A.H. Meriçli, “Nutrasötiklerin İnsan Sağlığına Katkıları” Bilim-

sel Tamamlayıcı Tıp Regülasyon ve Nöral Terapi Dergisi, vol. 

11, no. 1, pp. 24-27. 

[5] A.J. Young, G.L. Lowe, “Carotenoids-Antioxidant Properties. 

Antioxidants, vol. 7, pp. 28, 2018. 

[6] A.M. Walk, N.A. Khan, S.M. Barnett, L.B. Raine, A.F. Kramer, 

N.J. Cohen, C.J. Moulton, L.M. Renzi-Hammond, B.R. Ham-

mond, C.H. Hillman, “From neuro-pigments to neural effici-

ency: The relationship between retinal carotenoids and behavio-

ral and neuroelectric indices of cognitive control in childhood”, 

Int. J. Psychophysiol., vol. 118, pp. 1–8, 2017.  

[7] A.N.M. Alamgir, “Therapeutic Use of Medicinal Plants and 

Their Extracts”, In Pharmacognosy; Springer: Ber-

lin/Heidelberg, Germany, vol. 1, pp. 554, 2017. 

[8] A.O. Omoni E. Aluko “The anticarcinogenic and anti-

atherogenic effects of lycopene: a review”, Trends Food Sci 

Technol 2005, no.16, pp. 344–50, 2005. 

[9] A.S. Chopra, R. Lordan, O.K. Horbańczuk, A.G. Atanasov, I. 

Chopra, J.O. Horbańczuk and N. Arkells, The current use and 

evolving landscape of nutraceuticals. Pharmacological Research, 

vol. 175, 106001, 2022. 

[10] B. Patwardhan, “Bridging Ayurveda with evidence-based scien-

tific approaches in medicine”, EPMA J., vol. 5, no. 1, pp. 19, 

2014.   

[11] B. Singh, J.P. Singh, A. Kaur, “Saponins in pulses and their he-

alth promoting activities: A review”, Food Chem., vol. 233, pp. 

540–549, 2017.  

[12] B.F.R. Caetano, N.A. De-Moura, A.P.S. Almeida, M.C. Dias, K. 

Sivieri, L.F. Barbisan, “Yacon (Smallanthus sonchifolius) as a 

Food Supplement: Health-Promoting Benefits of Fructooligo-

saccharides”, Nutrients, vol. 8, pp. 436, 2016.  

[13] C., Schefft, L.L., Kilarski, T. Bschor and S. Koehler, “Efficacy of 

adding nutritional supplements in unipolar depression: a sys-

tematic review and meta-analysis”, European Neuropsychop-

harmacology, vol. 27, no. 11, pp. 1090-1109, 2017. 

[14] C.H., Wu, C.C., Wang and J. Kennedy, “Changes in herb and 

dietary supplement use in the US adult population: a compari-

son of the 2002 and 2007”, National Health Interview Surveys. 

Clinical therapeutics, vol. 33, no. 11, pp. 1749-1758, 2011. 

[15] D. Bhowmik, K.P.S. Kumar, S. Paswan, S. Srivastava, “Tomato-

A Natural Medicine and Its Health Benefits”, J. Pharmacogn. 

Phytochem, vo. 1, pp. 33–43, 2012.  

[16] D. E. Lee, C.S. Huh, J. Ra, I.D. Choi, J.W. Jeong, S.H. Kim, J.H. 

Ryu, Y. K. Seo, J.S. Koh and J.H. Lee, “Clinical evidence of ef-

fects of Lactobacillus plantarum HY7714 on skin aging: a ran-

domized, double blind, placebo-controlled study”, J Microbiol 

Biotechnol, vol. 25, no. 12, pp. 2160–2168, 2015. 

[17] D. J. Simith, K. Diele and F.A. “Abrunhosa, Influence of natural 

settlement cues on the metamorphosis of fiddler crab megalo-

pae, Uca vocator (Decapoda: Ocypodidae)”, Anais da Academia 

Brasileira de Ciências, vol. 82, pp. 313-321, 2010. 

[18] D. Pandita and A. Pandita, “Omics Technology for the Promo-

tion of Nutraceuticals and Functional Foods”, Frontiers in Phy-

siology, vol. 680, 2022. 

[19] E. Chew, T. Clemons, J.P. SanGiovanni, R. Denis, I.I.I.F. Ferris, 

M. Elman, A.N. Antoszyk, A.J. Ruby, D. Orth, S.B. Bressler, “Se-

condary Analyses of the Effects of Lutein/Zeaxanthin on Age-

Related Macular Degeneration Progression”, JAMA Ophthal-

mol, vol. 132, pp. 142–149, 2014.  

[20] E. Karaca and S. Aytaç, “Factors affecting fatty acid composition 

in oil plants”, Anadolu Journal of Agricultural Sciences”, vol. 

22, no. 1, pp. 123-131, 2007. 

[21] E.K. Kalra, “Nutraceutical-definition and introduction” AAPS 

Pharmsci., vol. 5, pp. 27–28,.  

[22] F. Galyon and C. Varlik, “Probiotics, Prebiotics and their effects 

on gut and skin health”, Board of Referees, pp. 263, 2021. 

[23] F. Gil, A.F. Hernández, and M.C. Martín-Domingo, Toxic con-

tamination of nutraceuticals and food ingredients. In Nutraceu-

ticals, pp. 1145-1158, 2021.  

[24] F. Shahidi, “Nutraceuticals, functional foods and dietary supp-

lements in health and disease”, J. Food Drug Anal, vol. 20 pp. 

226–230, 2012. 

[25] G. Scrinis, “Functional foods or functionally marketed foods? A 

critique of, and alternatives to, the category of “functional fo-

ods”, Public Health Nutr., vol. 11, pp. 541–545, 2008.  

[26] G. Swaroopa, D. Srinath, “Nutraceuticals and their Health Bene-

fits” Int. J. Pure Appl. Biosci., vol. 5, pp. 1151–1155, 2017. 

IJSER

International Journal of Scientific & Engineering Research Volume 13, Issue 12, December-2022 
ISSN 2229-5518  

65

IJSER © 2022 
http://www.ijser.org

http://www.ijser.org/


[27] G. Telessy, “Nutraceuticals. In The Role of Functional Food Se-

curity in Global Health”, Singh, R.B.; Watson, R.R. and Taka-

hashi, T., Eds.; Academic Press, pp. 409–421, 2019.  

[28] G.A. Soliman, “Dietary Fiber, Atherosclerosis, and cardiovascu-

lar disease”, Nutrients, vol. 11, pp. 1155, 2019. 

[29] H. Eseceli, A. Değirmencioğlu, and R. Kahraman, “The impor-

tance of omega fatty acids for human health”, Turkey, 2006. 

[30] H. Kang, H. Kim, “Astaxanthin and β-carotene in Helicobacter 

pylori-induced Gastric Inflammation: A Mini-review on Action 

Mechanisms”, J. Cancer Prev., vol. 22, pp. 57–61, 2017. 

[31] H. Kimoto-Nira, R. Aoki, K. Sasaki, C. Suzuki and K. Mizumac-

hi, “Oral intake of heat-killed cells of Lactococcus lactis strain 

H61 promotes skin health in women”, Journal of Nutritional 

Science, vol. 1, 2012. 

[32] H. Nasri, A. Baradaran, H. Shirzad, M. Rafieian-Kopaei, “New 

Concepts in Nutraceuticals as Alternative for Pharmaceuticals”, 

Int. J. Prev. Med, Vol. 5, no. 12, pp. 1487–1499, 2014. 

[33] H.A. Karabulut and I. Yandı, “The importance of omega-3 fatty 

acids in seafood and their effects on health” Ege University. Jo-

urnal of Fisheries,vol. 23, no. 1/3, pp. 339-342, 2006. 

[34] H.M. Cheng, G. Koutsidis, J.K. Lodge, A.W. Ashor, M. Siervo, J. 

Lara, “Lycopene and tomato and risk of cardiovascular disea-

ses: A systematic review and meta-analysis of epidemiological 

evidence”, Crit. Rev. Food Sci. Nutr, vol. 59, pp. 141–158, 2019.  

[35] İ. Yılmaz, “Karotenoidler” Journal of Turgut Ozal Medical Cen-

ter, vol. 17, no. 3, pp. 223-231, 2010. 

[36] J. Liu, J. Zhou, J. Yao, X. Zhang, L. Li, X. Xu and K. Zhang, “Im-

pact of meteorological factors on the COVID-19 transmission: A 

multi-city study in China”, Science of the total environment, 

vol. 726, 138513, 2020. 

[37] J. Singh, S. Sinha, “Classification, regulatory acts and applicati-

ons of nutraceuticals for health”, Int. J. Pharm. Bio Sci. vol. 2, 

pp. 177–187, 2012.  

[38] J. Suk, J. Park and S. Kang, “Effects of Lactobacillus reuteri Inta-

ke to Facial Skin Condition of Women”,. Journal of the Korean 

Society of Cosmetology, vol. 24, no. 4, pp. 661–670, 2018. 

[39] J. Zhao, “Nutraceuticals, Nutritional Therapy, Phytonutrients, 

and Phytotherapy for Improvement of Human Health: A Pers-

pective on Plant Biotechnology Application”, Recent Pat. Bio-

technol, vol. 1, pp. 75–97, 2007. 

[40] J.E. Stauffer, “Nutraceuticals”, Cereals Food World, vol. 44, no. 

2, pp. 115–116, 1999. 

[41] J.K. Hou, B. Abraham, H. El-Serag, “Dietary intake and risk of 

developing inflammatory bowel disease: A systematic review of 

the literature”, Am. J. Gastroenterol, no. 106, pp. 563–573, 2011. 

[42] J.W. McRorie, N.M McKeown, “Understanding the Physics of 

Functional Fibers in the Gastrointestinal Tract: An Evidence-

Based Approach to Resolving Enduring Misconceptions about 

Insoluble and Soluble Fiber. J. Acad”, Nutr. Diet. Vol. 117, pp. 

251–264, 2017.  

[43] L. Das, E. Bhaumik, U. Raychaudhuri, R. Chakraborty, “Role of 

nutraceuticals in human health”, J. Food Sci. Technol., vol. 49, 

pp. 173–183, 2012. 

[44] L. Ma, X.M. “Lin Effects of lutein and zeaxanthin on aspects of 

eye health”, J Sci Food, vol. 90, pp. 2–12, 2010.  

[45] L.K. Smith, L.J. Guentzel, “Mercury concentrations and omega-3 

fatty acids in fish and shrimp: Preferential consumption for 

maximum health benefits” Mar. Pollut. Bull., vol. 60, pp. 1615–

1618, 2010.  

[46] M. AlAli, M. Alqubaisy, M.N. Aljaafari, A.O. AlAli, L. Baqais, A. 

Molouki, A. Abushelaibi, K-S. Lai and S-H.E. Lim. “Nutraceuti-

cals: Transformation of conventional foods into health promo-

ters/disease preventers and safety considerations”, Molecules, 

vol. 26, no. 9, pp.2540,  2021. 

[47] M. Ganapathy, S. Bhunia, “Nutraceuticals: The New Generation 

Therapeutics”, Adv. Tech. Biol. Med, vol. 4, no. 2, 2015. 

[48] M. Kano, N. Masuoka, C. Kaga, S. Sugımoto, R. Iızuka, K. Ma-

nabe, T. Sone, K. Oeda, C. Nonaka and K. Mıyazakı, “Consecu-

tive intake of fermented milk containing Bifidobacterium breve 

strain Yakult and galacto-oligosaccharides benefits skin condi-

tion in healthy adult women”, Bioscience of Microbiota, Food 

and Health, vol. 32, no. 1, pp. 33–39, 2013. 

[49] M. Kechagia, D. Basoulis, S. Konstantopoulou, D. Dimitriadi, K. 

Gyftopoulou, N. Skarmoutsou, E.M. Fakiri, “Health Benefits of 

Probiotics: A Review”, ISRN Nutr., vol. 7, 2013. 

[50] M. Kumari, S. Jain, J. Singh, “Nutraceutical-Medicine of the fu-

ture”, J. Glob. Biosci. Vol. 4, pp. 2790–2794, 2015. 

[51] M. Sachdeva, R. Gianotti, M. Shah, L. Bradanini, D. Tosi, S. Ve-

raldi and R. P. Dodiuk-Gad, “Cutaneous manifestations of 

COVID-19: Report of three cases and a review of literature”, Jo-

urnal of dermatological science, vol. 98, no. 2, pp. 75-81, 2020. 

[52] M., Kayahan, “Trans fatty acids from a healthy diet perspecti-

ve”. Traditional Foods Symposium, pp. 7-11, 27-29 May 2009, 

Van. 

[53] M.A. Skinner, J.M.S. Loh, D.C. Hunter, J. Zhang, “Gold kiwifruit 

(Actinidia chinensis ‘Hort16A’) for immune support”, Proc. 

Nutr. Soc., vol. 70, pp. 276–280, pp. 2011.  

[54] M.J. Gidley and G.E. Yakubov, “Functional categorisation of di-

etary fibre in foods: Beyond ‘soluble’ vs. ‘insoluble’”, Trends 

Food Sci. Technol, vol. 86, pp. 563–568, 2019.  

[55] N. Inanç, H. Sahin and B. Cicek, The impact of Probiotics and 

prebiotics on Health. Erciyes Medical Journal, vol. 7, no. 3, pp. 

122-127, 2005. 

[56] N. Mori, M. Kano, N. Masuoka, T. Konno, Y. Suzuki, K. Miya-

zaki and Y. Ueki, “Effect of probiotic and prebiotic fermented 

milk on skin and intestinal conditions in healthy young female 

students”, Bioscience of Microbiota, Food and Health, 2015–

2022, 2016. 

[57] N. Ozdemir, E.B. Denkbaş, “Life-giving oils: Omega oils”, Jour-

nal of Science and Technology, pp. 78-80, 2003. 

[58] N. Sinha, T.K. Mishra, T. Singh and N. Gupta, “Effect of iron de-

ficiency anemia on hemoglobin A1c levels”, Annals of labora-

tory medicine, vol. 32, no. 1, pp. 17-22, 2012. 

[59] N.D. Turner, J.R. Lupton, “Dietary Fiber”, Adv. Nutr., vol. 2, 

pp. 151–152, 2011. 

[60] P. Daliu, A. Santini and E. Novellino, From pharmaceuticals to 

nutraceuticals: Bridging disease prevention and management. 

Expert Review of Clinical Pharmacology, vol. 12, no. 1, pp. 1-7, 

2019. 

[61] P.M.W. Drake, T.H. Szeto, M.J. Paul, A.Y.-H. Teh, J.K. Ma, “Re-

combinant biologic products versus nutraceuticals from plants-

A regulatory choice”, Br. J. Clin. Pharmacol, vol. 83, pp. 82–87, 

2017.  

[62] R. Fuller, “Probiotics: The Scientific Basis; Springer Science & 

Business Media: Berlin/Heidelberg, Germany”, pp. 405, 2012.  

[63] R., Chandra, A., Jain and D. Singh-Chauhan, “Deep learning via 

IJSER

International Journal of Scientific & Engineering Research Volume 13, Issue 12, December-2022 
ISSN 2229-5518  

66

IJSER © 2022 
http://www.ijser.org

http://www.ijser.org/


LSTM models for COVID-19 infection forecasting in India” PloS 

one, vol. 17, no. 1, 2022.   

[64] R.C. Gupta, “Nutraceuticals: Efficacy, Safety and Toxicity” Gup-

ta, R.C., Ed.; Elsevier Inc.: Amsterdam, The Netherlands, 2016. 

[65] S. Anand and N. Bharadvaja, “Potential Benefits of Nutraceuti-

cals for Oxidative Stress Management”, Revista Brasileira de 

Farmacognosia, pp. 1-10, 2022. 

[66] S. Ansari, F. Wijen and B. Gray, Constructing a climate change 

logic: An institutional perspective on the “tragedy of the com-

mons”. Organization Science, vol. 24, no. 4, pp. 1014-1040, 2013. 

[67] S. Cakmakcı and D.T. Kahyaoglu, “Effects of fatty acids on he-

alth and nutrition”, Turkish Journal of Scientific Reviews, no. 2, 

pp. 133-137, 2012. 

[68] S. Karaman, and T. Ozcan, “Nutraceutical Ingredients for the 

Development of Functional Dairy Products”, Journal of Food 

and Feed Science Technology, no. 20, pp. 30-45, 2018. 

[69] S. Prabu, T.K. Suriyaprakash, C. Kumar, S. Kumar, “Nutraceuti-

cals and their medicinal importance”, Int. J. Health Allied Sci. 

vol. 1, no. 2, pp.  47–53, 2012. 

[70] S. Ruchi, “Role of nutraceuticals in health care: A review” Int. J. 

Green Pharm., vol. 11, 2017. 

[71] S. Zino, M. Skeaff, S. Williams, J. Mann, “Randomised control-

led trial of effect of fruit and vegetable consumption on plasma 

concentrations of lipids and antioxidants”, BMJ, vol. 314, pp. 

1787-1791, 1997. 

[72] S.H. Al-Sheraji, A. Ismail, M.Y. Manap, S. Mustafa, R.M. Yusof, 

F.A. Hassan, “Prebiotics as Functional Foods: A review”, J. 

Funct. Foods, vol. 5, pp. 1542–1553, 2013. 

[73] S.L. DeFelice, “The nutraceutical revolution: Fueling a powerful, 

new international market” Harvard University Advanced Ma-

nagement Program in Biomedical Research and Development, 

Como, Italy., 1989. 

[74] S.M. Santini, G. Cammarata, A. Capone, G.C. Ianaro, L. Tenore, 

E. Pani, “Novellino, 2018. Nutraceuticals: Opening the debate 

for a regulatory framework”, Br. J. Clin. Pharmacol., vol. 84, pp. 

659–672, 2018. 

[75] V. A. Tutelyan, B.P. Sukhanov, A.A. Kochetkova, S.A. “Shevele-

va and E.A. Smirnova, Russian Regulations on Nutraceuticals 

and Functional Foods”, In Nutraceutical and Functional Food 

Regulations in the United States and Around the World, pp. 

309-326,  2014.  

[76] V.; Shekhar, A.K. Jha, J.S. Dangi, “Nutraceuticals: A Re-

emerging Health Aid. In Proceedings of the International Con-

ference on Food”, Biological and Medical Sciences (FBMS-2014), 

Bangkok, Thailand, 28–29 January 2014.  

[77] W. Andlauer and P. Fürst, “Nutraceuticals-A Piçe of History 

Present Status and Outlook”, Food Research International, vol. 

35, pp. 171-176, 2002. 

[78] W. Stonehouse, C.S. Gammon, K.L. Beck, C.A. Conlon, P.R. von 

Hurst, R. Kruger, “Kiwifruit: Our daily prescription for health”, 

Can. J. Physiol. Pharmacol., vol. 91, pp. 442–447, 2012.  

[79] X. Sui, Y. Zhang, W. Zhou, “Bread fortified with anthocyanin-

rich extract from black rice as nutraceutical sources: Its quality 

attributes and in vitro digestibility”, Food Chem., vol. 196, pp. 

910–916, 2016. 

[80] Y. Panahi, A. Sahebkar, M. Amiri, S.M. Davoudi, F. Beiraghdar 

S.L. Hoseininejad, M. Kolivand, “Improvement of sulphur mus-

tard-induced chronic pruritus, quality of life and antioxidant 

status by curcumin: results of a randomised, double-blind, pla-

cebo-controlled trial”, Br J Nutr., vol. 108, pp. 1272–1279, 2012.   

[81] Y.H. Lee, S.C. Bae, G.G. Song, “Omega-3 Polyunsaturated Fatty 

Acids and the Treatment of Rheumatoid Arthritis: A Meta-

analysis”, Arch. Med. Res., vol. 43, pp. 356–362, 2012, 

[82] Z. Canbulat and T. Ozcan, “Enrichment of dairy products with 

eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA)”, 

Turkey 10th Food Congress, pp. 713–716, 21-23 Mayıs 2008, Er-

zurum.  

 

 

IJSER

International Journal of Scientific & Engineering Research Volume 13, Issue 12, December-2022 
ISSN 2229-5518  

67

IJSER © 2022 
http://www.ijser.org

http://www.ijser.org/



