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Abstract 

Nutraceuticals, functional food ingredients and dietary supplements are necessary for health support and disease risk reduction. 

Nutraceuticals are food or part of food that provide medical or health advantages as well as the prevention and/or treatment of 

a disease. Nutraceuticals can vary from isolated nutrients herbal products, dietary supplements and diets to genetically 

engineered “designs” foods and processed products such as cereals, soups and beverages and that's why referred to as 

functional foods. These nutraceuticals aid in the fight against some of the century's most pressing health issues, including 

diabetes, cancer, heart disease, arthritis, and high cholesterol. Nutraceuticals are better than medications because they don't 

have any side effects and are natural dietary supplements. On the basis of their natural source, chemical grouping, categories 

into three key terms -nutrients, herbals, dietary supplements, etc. In addition, the different mechanisms of action use, and 

safety of these products on consumers, as well as present trends and future prospects of nutraceuticals, will be covered. 
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Introduction 

Nutraceuticals are products origin from food assets which 

might be made-up to offer extra fitness benefits, further to 

the simple nutritional price determined in food. The words 

"nutrition" and "pharmaceutical" became discovered in 1989 

by Stephen L. Defelice, founder and chairman of the 

inspiration of Innovation remedy. Depending at the 

jurisdiction, products may also declare to prevent chronic 

illnesses, enhance health, delay the ageing device, boom 

lifestyles expectancy, or aid the form or characteristic of the 

body [1]. 

Food and drugs from nature region a quite important 

characteristic in public healthcare device throughout the 

world. Human inquisitiveness and search for particular 

factors of plants animals minerals and microbial beginning 

area which may be beneficial to our general fitness have 

price coining of terminologies including useful meals or 

nutraceuticals1.Nutraceuticals have advanced from the 

popularity of the link among meals and health [1, 2]. 

In 1989, Stephen De Felice, MD, founder and chairman of 

the Inspiration for Innovation in Remedies (FIM) Cranford, 

New Jersey, utilized the terms "vitamins" and 

"pharmaceutical" to create the phrase "nutritraceuticals." 

Foods (or portions of meals) that provide health or scientific 

benefits that include illness prevention and/or treatment are 

known as nutraceuticals [3]. 

American affiliation of nutritional chemist cited 

Nutraceuticals as a product that has been remoted or 

purified from food and commonly solved in medicinal 

paperwork no longer commonly associated with food [4]. At 

the same time as meals is been cooked or organized using 

"clinical intelligence" with or without knowledge of the way 

or why it's miles getting used, the meals is known as 

beneficial meals [5].  

Functional food are everyday food which have components, 

additives, protected in them to provide them a particular 

medicinal or physiological advantage aside from a simply 

nutritional effect. 

As we approach in the direction of the 21st century 

nutritional technological expertise has an essential detail via 

all manufactures and customers placing for additional 

emphasis at the benefits to be derived from food [6]. 

Designing a right food keep right health has gained 

reputation and popularity worldwide huge. Due to this the 

food industries in many nations are improving their products 

as a reaction to client needs. In modern years a number of 

the herbal products from India are gaining reputation in 

U.S.A. and Europe has nutraceuticals [7]. Nutraceuticals or 

functional food were positioned to be related to the 

prevention and/or remedy of many persistent diseases and 

ailments which includes maximum cancers, diabetes, 

coronary heart illnesses, excessive blood strain, arthritis, 

osteoporosis and plenty of others. Statistical data indicates 

that 35% of all most cancers are associated with the food 

that we eat and moreover related to certain dietry conduct. It 

is truely makes the vintage announcing "you are what you 

devour"[8]. More relevant in context of the fitness blessings 

of the food. Because the significance of dietry changes to 

optimize fitness in gaining recognition and recognition, the 

food enterprise is responding to purchaser needs for a 

greater healthful nutrient rich meals product [9]. 
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Classification of Nutraceuticals 

To understand the applications, the nutraceuticals are 

needed to be classified. The classification into various 

classes counting on their uses are: 

 

 
 

1. Traditional nutraceuticals 

These are natural substances with no changes to the 

foodstuff. They are grouped on the basis of- 

 

Chemical ingredients 

A) Nutrients 

B) Herbals 

C) Phytochemicals 

 

a) Nutrients 

Consists of nutrients, minerals, amino acids and fatty acids 

with installation dietary capabilities. Plant and animal 

products on the side of weight loss program have many 

health blessings and are helpful in curing ailments related to 

coronary heart, kidney, lungs, and plenty of others. Minerals 

present in plant, animal and dairy products are beneficial in 

osteoporosis and anemia [10]. 

 

b) Herbals 

Nutraceuticals at the side of herbs had a top-notch impact on 

prevention of numerous continual illnesses to make 

lifestyles better. Parsley (Petroselinum Cripsum) includes 

flavonoids (apiol, psoralen) and is diuretic, carminative and 

antipyretic. Peppermint (Mentha piperita) consists of 

menthol as an active and treatment plans bloodless and flu 

Willow bark (Salix nigra), having energetic problem salicin, 

that is anti-inflammatory, analgesic, antipyretic, astringent 

and antiarthritic. Cranberries (Vaccinium erythrocarpum) 

include proanthocyanidin and decided to be beneficial in 

cancers, ulcers and urinary tract infections. [11, 12] 

 

c) Phytochemicals 

Those are classified on the idea of chemical name given in 

step with their phytochemical houses. Its encompass 

Flavonoids a class of secondary metabolites, Flavonoid 

polyphenolics are present in berries, fruits, greens and 

legumes which are effective antioxidants, phytoestrogens, 

prevent breast cancers, prostate cancer, and manage diabetes 
[13]. 

 

Probiotic Microorganisms 

Probiotics are very crucial to make life smoother by means 

of eliminating the toxic flora of the intestine and 

maintaining friendly surroundings. They are friendly 

microorganism that help in healthy digestion and absorption 

of nutrients [14, 15]. Prebiotics are a more modern-day 

addition to our vocabulary and are substances which when 

eat are not digested by us. Instead, they act as a nutrient 

supply for good quality probiotic bacteria [16, 17].  

 

Nutraceutical Enzymes 

These enzymes come from plant, animal, or microbiological 

sources. Enzymes function as biocatalysts, are created by 

cells, and have a protein-like structure. It speeds up daily 

activities and lowers metabolic rate. 

 

Non-traditional nutraceuticals 

These are artificial ingredients prepared with the useful 

resource of biotechnology for example, rice and broccoli are 

rich in β-carotene and nutrients, respectively [18]. They are 

especially of types- 

a. Fortified nutraceuticals  

b. Recombinant nutraceuticals 

c. Fortified nutraceuticals  

 

This type of nutraceuticals contains breeding on the 

agriculture degree or addition of well-matched vitamins to 

the principal substances collectively with minerals added to 

cereals, flour fortified with calcium, iron, and folic acid, and 

milk fortified with cholecalciferol typically used for food 

regimen D deficiency [19]. 

 

b) Recombinant nutraceuticals  

Recombinant nutraceuticals constitute the class of power 

offering meals prepared through making use of genetic 

engineering. Instance: production of yoghurt and cheese [20]. 

 

Market interest of nutraceuticals  

The nutraceuticals industry remains in its formative period, 

and at present there is no general conformity or permissible 

definitions of the phrases and designations utilized by this 

enterprise sector.[21, 22] Consistent with the broadly prevalent 

definition, "A nutraceutical is any substance that is a meals 

or a part of a meals and gives scientific or fitness benefits 

together with the prevention and remedy of disorder." 

products contain isolated nutrients, nutritional supplements 

and processed meals including cereals, soups, soy food, and 

beverages[23]. The nutraceuticals marketplace carries two 

essential segments Functional Foods and Dietary 

Supplements. Functional foods are comparable in 

appearance to a traditional meals or beverage, are fed on as 

part of a everyday weight loss program, and have been 

examined to have physiological advantages or to reduce the 

chance of continual ailment past easy dietary features [24]. 

Practical ingredients also can sell boom and development 

and beautify standard overall performance, and might take 

many offices work. Several traditional foods with bioactive 

components that can be well-known and linked with 

awesome health outcomes (e.g., soy protein, oat fiber, 

cranberries, tomatoes and carrot juice). A few may be 

fortified to enhance components or particularly created to 

lessen disorder danger (e.g., nutrition- and mineral-fortified 

cereal, folate-fortified flour and grain merchandise, calcium-

enriched orange juice or milk, phytosterol-fortified spreads 
[25]. 

Dietary dietary supplements are foodstuffs which are 

supposed to supplement the regular weight-reduction plan 
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and which might be concentrated belongings of vitamins or 

different materials with a dietary or physiological impact, by 

myself or in aggregate, marketed in pharmaceutical dose 

shape and administered orally. [26] Dosage form includes 

capsules, pastilles, drugs, capsules and special similar 

paperwork, sachets of powder, ampoules of drinks, drop 

meting out bottles, and other similar types of beverages and 

powders to be taken in precise small unit [27]. Dietary 

supplements include all products that can be buy by the 

customers without a prescription [28]. 

 The nutraceutical market is turning into extra competitive 

with the access of pharmaceutical and major food 

businesses into the nutraceutical region. Also, many food 

companies have established their nutraceutical divisions 

with a view closer to a different product line [29]. 

Pharmaceutical organizations have moreover joined the race 

with the resource of acquiring dietary supplement 

producers. Cutting-edge years have marked the entry of 

primary food and pharmaceutical businesses into the 

nutraceutical market, together with Kellogg, Heinz, M&M, 

Quaker Oats, Unilever, Cargill, Hormel, Glaxo-SmithKline, 

Warner-Lambert, Johnson & Johnson and Wyeth [30]. 

The 2004 international nutraceuticals market on the retail 

stage is expected at approximately $106 billion and is 

poised to develop at a compounded annual growth charge of 

6. Zero % within the route of 2004-2009 to exceed $a 

hundred and forty billion [31]. In 2009. Useful foods 

represent the largest and quickest developing segment 

international, with earnings expected at $77 billion for 2004 

and projected to achieve $103 billion with the aid of 2009. 

The sensible food segment is predicted to preserve its most 

important role to 2009. The subsequent pie charts display 

intake of nutraceuticals via principal place [32].  

 

Milk biologically active components as nutriceutical 

Milk contains additions that give newborns vital nutrients, 

immunological protection, and biologically stimulating 

substances. Milk proteins are presently the main deliver of 

quite a number of biologically active peptides concentrates 

and people peptides are ability fitness improving 

nutraceuticals for meals and pharmaceutical packages [33]. 

A number of bioactive peptides can be used as 

nutraceuticals, for instance, in the treatment of diarrhea, 

high blood strain, thrombosis, dental sicknesses [34] in 

addition to mineral malabsorption and immuno deficiency 
[35]. Minor whey proteins which include lactoferrin lacto 

peroxidase, lysozyme and immuno globulins are considered 

as antimicrobial proteins. Milk moreover consists of a few 

natural bio lively substances. The ones include 

oligosaccharides, fucosylated oligosaccharides, hormones, 

increase elements, mucin, gangliosides and endogenous 

peptides which might be observed in milk at secretion [36].  

 

Bioactive Proteins/Peptides as Natural Ingredients of 

Milk (37) 

 Thyrotropin - releasing hormone (TRH)  

 Luteinizing hormone - releasing hormone (LHRH) 

 Somatostatin (SIH) 

 Gastrin - releasing peptide (GRP) 

 Calcitonin 

 Adrenocorticotropic hormone (ACTH) 

 Insulin 

 Growth factors 

 Relaxin 

 Prolactin 

 Thyroid stimulating hormone (TSH) 

 Lysozyme 

 Lacto peroxidase 

 Lacto ferrin 

 Transferring 

 Immunoglobulins (IgA, IgM, IgG) 

 Enzymes (eg. Plasmin) 

 

Use of Nutraceutical in various diseases 

The word nutraceutical comes from combining “nutrition” 

and “pharmaceutical.” It’s used to describe products made 

from natural sources—like vitamins, dietary supplements, 

special diets, and even certain processed foods such as 

cereals, soups, and drinks—that not only nourish the body 

but also help support health and may aid in preventing or 

treating certain conditions [38]. 

A dietary supplement is a product that contains one or more 

nutritional components—such as minerals, vitamins, amino 

acids, medicinal herbs or other botanicals, and other 

substances meant to support the diet by increasing overall 

daily intake. These can also include concentrates, 

metabolites, extracts, or combinations of these ingredients. 

Nutraceuticals are a type of dietary supplement that go 

beyond basic nutrition, offering additional health benefits or 

helping in the prevention and management of certain health 

conditions. 

 

 
 

Nutraceuticals use in Allergic Disorders 

An allergy is a condition where the immune system 

overreacts to substances that are usually harmless. It 

happens when the body’s defense system mistakenly sees 

something—like pollen, dust, or certain foods—as a threat. 

This triggers certain white blood cells, called mast cells and 

basophils, which are activated by a special antibody known 

as immunoglobulin E (IgE). The result is inflammation, 

which can cause symptoms ranging from mild discomfort to 

serious, even life-threatening reactions [35]. 

Quercetin helps protect low-density lipoprotein (LDL-C) 

from damage, especially in the blood vessels. Since LDL-C 

is a major factor in heart disease, this protection is 

important. Acting as a powerful antioxidant, quercetin 

neutralizes harmful free radicals. People with diabetes are at 

an even higher risk of blood vessel damage due to oxidative 

stress, so quercetin can be especially beneficial for them as 

well [36]. 

Allergies are a common condition caused by an overreaction 

of the body’s immune system. Managing them can be 

challenging because, in many cases, the exact triggers are 

either unknown or difficult to identify. Allergic reactions 

can cause a wide range of effects in the body—from mild 

inflammation to serious, and sometimes life-threatening, 

issues like acute respiratory distress. They are often linked 
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to changes in the blood, such as an increase in white blood 

cells and basophils [37]. 

Quercetin, a natural plant compound, is commonly used in 

nutraceuticals to help manage allergies, partly because of its 

protective effects on low-density lipoprotein (LDL). 

Eucalyptus essential oil is another ingredient often included 

in nutraceuticals for its potential benefits in controlling 

allergic reactions [38, 39]. 

 

Nutraceuticals use in cardiovascular disease 

Cardiovascular disease tops the list of worldwide mortality 

causes in keeping with international health organization. 

This disease is of different type like cardiac failure, 

vesicular blockage, high blood pressure, stroke and many 

others [40, 41]. And any of them might also bring about 

demise or warrant immediately surgical intervention like 

angioplasty and skip surgical treatment [42, 43, 44]. However at 

the least 50% cardio vascular disorder may be prevented 

with timely precautions. Vitamins, anti-oxidants, omega 3 

fatty acids, nutritional fibers and minerals are the formulated 

as nutraceuticals supported by means of physical exercise is 

suggested for cardiovascular sickness management [45, 46, 47]. 

Flavonoid compounds abundantly found in veggies/ fruits 

are frequently designed as nutraceuticals for cardiovascular 

issues [48]. These plant bio actives block the angiotensin-

converting enzyme and additionally prevent the platelet 

aggregation through blocking the cyclooxygenase enzyme. 

Different materials like melatonin, serotonin, nutritional 

indoleamines, tannins and many others are explored as 

nutraceuticals for minimizing cardiovascular risk [49]. 

Omega 3 fatty acids located in fish lower the lipid and bad 

levels of cholesterol are used as nutraceuticals for treatment 

of cardiac arrhythmia. Consumer popularity for 

nutraceuticals in heart disease is associated with the 

perception that those products do no longer associate any 

residual effect [50, 51, 52]. 

 

Use of nutraceuticals in the management of Diabetes 

Most common form of diabetes is type 2 diabetes with 95% 

occurrence and is linked to obesity. Even though the fact 

that variety of drugs for prevention and management of 

diabetes had been brought, but, globally the total numbers of 

people with diabetes with different causes is rising [53, 54, 55]. 

Diabetes, no longer handiest imposes significant economic 

burdens on human being and their households but also 

places massive financial burdens on society [56]. 

In latest years a significant variety of natural nutritional 

supplements and natural capsules have scientifically 

examined to benefit type 2 diabetes mellitus in preclinical 

research, [57, 58] however, few had been established to do so 

in nicely designed randomized clinical trials [59]. 

Isoflavones, are phytoestrogens that have 

structural/purposeful similarities to human estrogen. Soy 

isoflavones were studied most and their consumption were 

related to lower prevalence and mortality charge of kind II 

diabetes, coronary coronary heart disorder osteoporosis and 

cancers [60]. 

Omega-three fatty acids had been cautioned to lessen 

glucose tolerance in patients predisposed to diabetes. For the 

synthesis of an extended chain n−three fatty acids, insulin is 

required; the coronary heart may also additionally because 

of this be particularly prone to their depletion in diabetes. 

Ethyl esters of n−three fatty acids can be potential useful in 

diabetic sufferers [61, 62]. 

 Lipoic acid is an antioxidant that is used in the management 

of diabetic neuropathy and seems to be effective as a long-

lasting dietary supplement for protection for diabetics from 

complication [63]. Dietary fibers from psyllium were used 

considerably both as pharmacological dietary supplements, 

food components, in processed food to useful resource in 

weight reductions, for glucose manage in diabetic sufferers 

and to reduce lipid degrees in hyperlipidemia [64, 65]. A 

variety of plants extracts like Teucrium polium, cinnamon 

and bitter melon were established to treat diabetes [66, 67, 68, 

69]. 

 

Use of nutraceuticals in eye disorders 

Healthy life-style with eating regimen containing substances 

wealthy in antioxidants, which include n−three fatty acids, 

lutein and zeaxanthin appears useful for age-related macular 

degeneration (AMD). [70, 71]. Excessive content of 

polyphenolic flavonoids in nutraceuticals have been shown 

to very own antioxidant hobby. Herbs or herbal extracts, 

which includes green tea, Allium spp., nutrients C and E, 

polyphenols, carotenoids (specially lycopene and β-

carotene), and coenzyme Q10 own antioxidant houses and 

powerful in AMD [72, 73]. 

Astaxanthin is a critical certainly taking place carotenoid in 

the marine international which includes sea bream, salmon, 

trout, and shrimps. It possesses some of vital organic 

capabilities which include protecting in opposition to 

oxidation way, protective closer to ultra violet slight 

outcomes, immune response and pigmentation, in aquatic 

animals [74, 75]. It is also a very sturdy antioxidant. 

Astaxanthin gives effective protection for the eyes and 

prevents macular degeneration. Astaxanthin protects 

coronary heart from oxidative harm, protects the 

apprehensive device from degenerative ailments like advert 

and boosts immune machine function [76]. 

Lutein is a type of carotenoid found in many fruits and 

vegetables, including sweet potatoes, carrots, squash, 

tomatoes, mangoes, corn, and leafy greens like kale and 

collards. Together with zeaxanthin, it plays an important 

role in supporting eye health and is often used to help treat 

vision problems [77]. 

Zeaxanthin is found in foods such as egg yolks, corn, green 

vegetables, and fruits like Brussels sprouts, cabbage, kale, 

broccoli, green beans, peas, lettuce, kiwi, collard greens, 

spinach, and honeydew melon. In plants, lutein and 

zeaxanthin are usually present in the form of mono- and 

diesters of fatty acids. One of the richest sources of these 

beneficial carotenoids is the marigold flower (Tagetes 

erecta), which contains about 86% of its carotenoids as 

lutein and zeaxanthin [78, 79, 80]. 

 

Use of nutraceuticals in Parkinson's Disease 
Parkinson’s disease is a progressive disorder of the central 

nervous system that mainly affects movement. It occurs 

when dopamine-producing cells in a part of the brain called 

the substantia nigra are destroyed, though the exact cause is 

still unknown. The most noticeable symptoms are 

movement-related—such as muscle stiffness, slowed 

movements, tremors, and difficulty with walking or 

maintaining balance [81, 82] 

As the disease advances, it can also affect thinking and 

behavior. Depression is the most common psychiatric 

symptom, and many patients may also experience sensory 

changes, emotional challenges, and sleep problems. 
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Parkinson’s disease is more common in older adults, with 

most cases developing after the age of 50 [83, 84].  

Although there isn’t enough clinical evidence yet to 

officially recommend nutritional supplements for 

Parkinson’s disease, early research shows some promising 

results. Supplements like vitamin E, glutathione, and 

creatine may help offer some protection against the 

progression of the disease [85, 86]. 

 

Use of nutraceuticals in Cancer Therapy 
Complexity in most cancers management today is 

particularly due to side outcomes of present therapeutics and 

emergence of drug resistance. A global extensive survey 

reports that in 2020, 15 million new most cancers incidences 

would be determined main to approximately 50 % up rise in 

cancer population [87, 88, 89]. Cancer treatment until date 

ordinarily revolves round chemotherapy, radiation remedy 

and surgical procedure [90]. However, a healthy life fashion 

with an antioxidant wealthy weight loss program may be the 

quality precautionary degree against cancer [91, 92]. 

Nutraceuticals may be the suitable candidates to fill the 

popular gap in cancer treatment as they have restrained 

aspect effects and are frequently enriched with compounds/ 

plant extracts which could evade resistance [93, 94]. 

Current research has proven that carotenoids like lycopene 

has mentioned potency in one-of-a-kind cancers and so is an 

vital issue of many nutraceuticals’ formulations [95, 96]. 

Nutraceuticals of plant extracts rich in biochanin, 

isoflavones, tannins and plant bioactive like curcumin, gallic 

acid, caffeic acid portray excellent potency towards various 

cancers [97, 98].  

β carotene & pectin containing nutraceuticals are 

determined to be effective in prostate cancers related to their 

free radical scavenging interest [99].  

Everyday consumption of culmination can serve the body 

with exceptional styles of nutraceuticals like cysteine, 

vitamin C, diet E, lycopene and it is able to prevent from 

unique styles of cancer. A few bio transformed merchandise 

from glucosinolates are powerful against in colon, lung 

breast and liver most cancers [8]. A big scale medical trial is 

reported to be in progress for the management of prostate 

most cancers with a few energetic nutraceuticals specifically 

lycopene, green tea, nutrition D and E [100]. 

 

Conclusion 
Nutraceuticals are becoming an important part of both the 

food and pharmaceutical industries, gaining recognition for 

their potential to help prevent and manage a variety of 

health conditions, including heart disease, obesity, diabetes, 

cancer, osteoporosis, and degenerative disorders like 

Parkinson’s and Alzheimer’s. Over time, a wealth of 

knowledge has been built around these products, presenting 

exciting opportunities but also challenges for nutritionists, 

doctors, food technologists, and chemists. Ongoing research 

continues to explore their role in effective treatments and 

natural therapies. Today, a wide range of nutraceutical 

products is available on the market, valued for their strong 

therapeutic benefits and fueled by the growing global 

demand for natural health solutions. While their place in 

clinical research is expanding, further studies are still 

needed to address important pharmaceutical and medical 

questions. Ultimately, nutraceuticals hold great promise as 

evidence-based medicines—living proof of the timeless 

wisdom: let food be your medicine. 
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