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ABSTRACT: 

Functional foods are foods that provide health benefits beyond basic nutrition due to certain 

physiologically active components, which may or may not have been manipulated or modified 

to enhance their bioactivity. Mounting evidence supports the observation that functional 

foods containing physiologically-bioactive compounds such as polyphenols, vitamins, and 

carotenoids found in vegetables and fruits can have antioxidant and anti-inflammatory 

effects. There is a link between functional foods and its impact on degenerative disease 

(Alzaimer’s disease, Parkinson’s disease, diabetes, cancer, cardiovascular disease). Health-

conscious consumers are increasingly seeking functional foods in an effort to control their 

own health and wellbeing. This Scientific Status Summary reviews the literature for the 

primary plant and animal foods that have been linked with physiological benefits and in 

degenerative diseases. 
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INTRODUCTION: 

The American Dietetic Association (ADA) states that functional foods include “whole foods 

and fortified, enriched, or enhanced foods, have a potentially beneficial effect on health when 

consumed as part of a varied diet and on a regular basis, at effective levels,” (Hassler et al., 

2004). The International Food Information Council (IFIC) states that functional foods 

“provide health benefits beyond basic nutrition (Hassler et al., 2004).” 

The American Council on Science and Health states that functional foods are “whole, 

fortified, enriched, or enhanced foods that provide health benefits beyond the provision of 

essential nutrients, when they are consumed at efficacious levels as part of a varied diet on a 

regular basis,” (Hassler 2002). 

Functional foods, an overall healthy diet including fruits, vegetables, unrefined grains, fish, 

and low-fat dairy products, and foods low in saturated fats and sodium (Katan and De Roos 

2002), and exercise, combine to encompass the healthy lifestyle needed for disease 

prevention. The definition of functional foods expands on one aspect of a healthy lifestyle; 

this definition is meant to recognize foods and food ingredients, whether natural, added, or 

modified, that provide disease prevention and health promotion benefits. 

FOOD: SOURCES AND CLASSIFICATION 

Functional foods are classified by source of origin, including plant, animal, microbial, and 

miscellaneous (algae, mushrooms, other). Regardless of the source of origin, the target of 

functional foods includes CVD, cancer, immune enhancement, gastrointestinal and women’s 

health, aging, diabetes mellitus, and stress management.  
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Plant-Derived Functional Foods 

Plant-derived functional foods are separated into primary and secondary metabolites; primary 

metabolites are plant compounds necessary for growth, while secondary metabolites are not 

essential for growth, but are used for plant survival mechanisms. Primary metabolites include 

plant proteins, beta-glucans, and omega-3 fatty acids. Plant proteins include texturized 

vegetable protein, soy protein isolate, and amino acids; these proteins act as functional foods 

by helping to decrease the amount of meat consumption, which decreases the consumption of 

fat and cholesterol. Beta-glucans, found in oats, act as functional foods by decreasing 

cholesterol absorption. Omega-3 fatty acids, found in flaxseed, act as a functional food by 

reducing platelet aggregation. Secondary metabolites include phytoestrogens, antioxidants, 

vitamins, tocopherols, steroids, gamma-linolenic acid (GLA), and phase II enzyme inducers. 

Phytoestrogens, estrogen-like compounds in plants, are found in soybeans and flaxseed and 

act as functional foods by decreasing post-menopausal cancer development. Antioxidants, 

such as anthocyanins, act as functional foods by quenching reactive oxygen species. 

Vitamins, which are abundant in fruits and vegetables, act as functional foods by preventing 

deficiencies; certain vitamins, such as vitamins C and E, also act as quenchers of reactive 

oxygen species. Tocopherols, which are vitamin E compounds found in oilseeds, act as 

quenchers of reactive oxygen species. Steroids are also found in oilseeds and act as functional 

foods by competing for cholesterol absorption. GLA is a fatty acid involved in the formation 

of prostaglandins and acts as an inflammatory modulator (Arai, 2005). Phase II enzyme 

inducers, found in Brassica vegetables, act as functional foods by glycosylating insoluble 

toxins to produce soluble compounds that are excreted. Consumption of foods containing 

phase II enzyme inducers also limits the phase I enzyme detoxification system; the phase I 

enzyme system produces reactive oxygen species.  

Animal-Derived Functional Foods 

Zoo chemicals, which are animal-derived functional foods, include omega-3 and six fatty 

acids, conjugated linolenic acid (CLA), small peptides, whey and casein, and glucosamine 

and chondroitin sulphate. Omega-3 fatty acids include alpha-linolenic, docosahexaenoic 

(DHA), and eicosapentaenoic (EPA) fatty acids. Sources of alpha-linolenic acid include soy 

and canola oils, walnuts, and flaxseed. The main source of EPA and DHA is fatty fish, such 

as salmon. Omega-6 fatty acids include linolenic, gamma-linolenic, and arachidonic fatty 

acids. Sources of these fatty acids include some vegetable oils, nuts, and whole grains. 

Omega-3 and six fatty acids act as functional foods by enhancing immunity, modulating 

inflammation, and protecting against neurodegenerative diseases. CLA is a fatty acid present 

in milk that reportedly acts as a functional food by reducing cancer risks and adipose 

differentiation; however, a fatty liver may develop as a side effect (Hassler 2002). Whey and 

casein are milk proteins that act as functional foods by being easily digested and absorbed, 

and help build muscle mass; small peptides function in the same manner. Glucosamine and 

chondroitin sulphate are required for collagen formation and were stated to act as functional 

foods by alleviating pain associated with osteoarthritis; however, this claim has been 

disproved (Arai, 2005).  

Pramana Research Journal

Volume 9, Issue 5, 2019

ISSN NO: 2249-2976

https://pramanaresearch.org/1339



 

Microbial Functional Foods 

Microbial-derived functional foods include probiotics, prebiotics, symbiotics, and synbiotics. 

Probiotics are natural microflora that occur in the gut, such as L. casei or numerous 

Bifidobacter species, which promote health (Hassler, 2002). Prebiotics are dietary 

components that promote growth of probiotic bacteria. Symbiotics contain probiotics and 

prebiotics combined randomly, while synbiotics contain specific probiotics and prebiotics 

mixed together to benefit one another. Functional foods of microbial origin act by promoting 

the growth of probiotic bacteria so that the growth of pathogenic bacteria is limited.  

Miscellaneous Functional Foods 

Some functional foods are derived from miscellaneous compounds such as algae and 

mushrooms. Algae function by proving omega-3 fatty acids, which enhance immunity, 

modulate inflammation, and protect against neurodegenerative diseases. Functional foods 

derived from mushrooms contain antiviral, antibacterial, and anti-inflammatory properties. 

BIOACTIVE COMPOUNDS 

Bioactive compounds are defined as components of food that can regulate metabolic 

processes in human or animals and improve health. They are found largely in vegetables, 

fruits, and whole grain and can be consumed daily. Plant foods such as vegetables, fruits, 

cereals, spices, and legumes have been reported to play crucial roles in the protection against 

and prevention of various chronic diseases such as diabetes, obesity, cancer, erectile 

dysfunction, cardiovascular diseases, and Alzheimer’s disease by modulating several 

metabolic processes (Oboh et al., 2004) Functional food bioactive compounds are extra 

nutritional constituents that occur naturally in plants and can exert biological effect (Ghanbari 

et al., 2012; Lobo et al.,2010). The intake of natural dietary bioactive compounds is 

associated with low incidence of these chronic diseases (Lima et al., 2014; Zhang et al., 

2015). Epidemiological, clinical, and biochemical studies have revealed that these bioactive 

compounds through different mechanisms have various activities in the human body such as 

antioxidant, antidiabetic, antihypertensive, anti-Alzhemic, Anti proliferative, and 

antimicrobial activities (Gupta and Prakash,2015; Chu et al.,2002) These unique properties 

have been linked to some bioactive food components/compounds that can promote health and 

prevent diseases (Liu,2003;Hasler,1998). 

Pramana Research Journal

Volume 9, Issue 5, 2019

ISSN NO: 2249-2976

https://pramanaresearch.org/1340



 

Figure: Functional food bioactive components/compounds 

 

ROLE OF BIOLOGICAL BIOACTIVE COMPOUNDS  

 

Figure: Biological properties of functional food bioactive components/compounds 

DEGENERATIVE DISEASE 

Degenerative disease is the result of a continuous process based on degenerative cell changes, 

affecting tissues or organs, which will increasingly deteriorate over time. Many diseases 

previously classified as degenerative are now known to be associated with specific metabolic 

deficiencies or have other definite causes. Degenerative/chronic diseases such as cancer, 

platelet aggregation, thrombosis, sexual dysfunction, arthritis, diabetes, obesity, stroke, and 

respiratory, cardiovascular, and neurodegenerative diseases are among the leading causes of 
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morbidity and mortality globally (WHO, 2002). Degenerative diseases have a high significant 

impact on health, quality of life, and life expectancy (Somrongthong et al., 2016) 

 

Figure: Some degenerative/Chronic disease 

ROLE OF FUNCTIONAL BIOACTIVE COMPOUNDS IN ALZAIMER’S 

DISEASE, PARKINSON’S DISEASE AND DIABETES 

Alzheimer’s disease (AD) and Parkinson’s disease (PD) are the two most prevalent 

neurodegenerative diseases worldwide. These devastating diseases are characterized by 

progressive and irreversible neuro-degeneration of particular neuronal networks in the brain 

that lead to severe cognitive and behavioural dysfunction. AD is the most common 

neurodegenerative disease in the world. At present, the disease affects 24 per cent of the 

population over age 85.3. In the year 2000, it was estimated that 4.5 million individuals in the 

United States had AD, a number that is projected to rise to 14 million by 2050. 

Alzaimer’s Disease is clinically characterized by a progressive loss in cognitive function that 

typically begins with memory loss, anxiety, and depression. As the disease progresses, the 

symptoms evolve to severe motor dysfunction, profound cognitive deterioration, and loss of 

independent function.  

The phosphorylation state of tau modulates the stability of the microtubules and is regulated 

by various protein kinases and phosphatases. However, in the case of Alzaimer’s Disease, tau 

is found to be aberrantly hyper phosphorylated, rendering it incapable of microtubule 

interaction, consequently impacting normal neuronal functions, morphology, and viability. 

Recent evidence suggests that, in addition to being a microtubule stabilizer, tau may regulate 

neuronal excitability and serve as a master regulator of the trafficking of molecules within the 

cell that contribute to synaptic function. 

Parkinson’s disease is the second most common neurodegenerative disease that 

affects 0.3per cent of the population of industrialized countries. Parkinson’s disease involves 

a progressive loss of neurons in the brain manifesting into characteristic motor and non-motor 

symptoms. Motor symptoms include rigidity, resting tremor, postural instability, and gait 
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impairment. Non motor symptoms include anosmia, depression, anxiety, sleep disorders, 

gastrointestinal symptoms, autonomic dysfunction, and cognitive impairment. 

Alphasynuclein (α-syn) has been identified as the primary protein aggregate found in Lewy 

bodies. Alpha-syn has been identified as a key factor implicated in PD, because it plays an 

important role in controlling the function of dopaminergic neurons; thus, the dysfunction of 

this protein at dopaminergic synapses is thought to contribute to the initiation of neuro 

degeneration. Additionally, it is suggested that the aggregation of α-syn has a pathogenic role 

in PD through exerting Parkinson’s disease negative effects on the cell membrane and 

proteasomal functionality, disrupting gene expression regulation, influencing cell signalling 

and cell death pathways, promoting inflammation, and modifying the storage and release of 

dopamine. 

Dopamine metabolism is accelerated in PD, and contributes to oxidative stress through the 

concurrent production of free radicals such as quinones and peroxides. The vulnerability of 

dopaminergic neurons to neuro degeneration in PD compared to other neuronal systems may 

be linked to unique morphological and physiological properties. The dopaminergic neurons 

consist of long, narrow, branched projections that have higher basal energy requirements than 

other neurons, rendering them more susceptible to damage caused by mitochondrial 

dysfunction. 

ROLE OF FUNCTIONAL BIOACTIVE COMPOUNDS IN CANCER 

Increasing bioactive compounds and antioxidant defence through dietary phytochemicals, 

present in fruits, vegetables, whole grains, and other plant foods, may prevent, reduce, or 

delay the oxidation of DNA and affect cellular signal transduction pathways controlling cell 

proliferation and apoptosis (Liu, 2004). The evidence supporting a high consumption of fruits 

and vegetables to reduce the risk of the development of cancer is reviewed in the following. 

In vitro, and clinical trial data indicates that a plant-based diet can reduce the risk of chronic 

disease, particularly cancer. In 1992, a review of 200 epidemiological studies (Block et al., 

1992) showed that cancer risk in people consuming diets high in fruits and vegetables was 

only one-half that in those consuming few of these foods. 

ROLE OF FUNCTIONAL FOOD IN CARDIOVASCULAR DISEASE 

Functional foods and food products such as cocoa, coffee, and condiments are beneficial in 

the prevention and treatment of hypertension and heart-related diseases (Pastor-Villaescusa et 

al., 2015). Moreover, the therapeutic effects exerted by these functional foods have been 

attributed to their bioactive constituents (Bawa et al., 2015). Recent investigations show that 

these bioactive compounds play a beneficial role by normalizing the abnormal lipids, 

lipoproteins, blood pressure, and inhibition of platelet aggregation and increasing antioxidant 

status. 
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CONCLUSION 

Functional foods “provide health benefits beyond basic nutrition”. Diet including 

antioxidants, phenols, polyphenols, and also contains bioactive compounds which reduces the 

free radicals in the body and maintains the immune system. Diet is only one component of an 

overall lifestyle that can have an impact on health; other components include smoking, 

physical activity, and stress. On including in diet it prevents the body from many 

degenerative diseases such as cardiovascular disease, Diabetes, Arthritis, Alzaimer’s disease, 

Parkinson’s disease, Obesity etc. Therefore, the anti-inflammatory activity of phytochemicals 

may play an important role in the prevention of CVD. In addition, dietary phytochemicals 

have been shown to have roles in the regulation of prostaglandin synthesis, reduction of 

platelet aggregation, regulation of cholesterol synthesis and absorption, and reduction of 

blood pressure. Additional research is necessary to substantiate the potential health benefits 

of those foods for which the diet-health relationships could be understand better.  

REFERENCE 

Adefegha SA, Oboh G, Adefegha OM, Boligon AA, Athayde ML. (2014) Antihyperglycemic, 

hypolipidemic, hepatoprotective and antioxidative effects of dietary clove 

(Szyzgiumaromaticum) bud powder in a high-fat diet/ streptozotocin-induced diabetes rat 

model. Journal of the Science of Food and Agriculture. 94:2726–2737. 

 

Adefegha SA, Oboh G, Ejakpovi II, Oyeleye SI. (2015a) Antioxidant and antidiabetic effects 

of gallic and protocatechuic acids: A structure–function perspective. Comparative Clinical 

Pathology 2015a; 24:1579–1585. 

 

Adefegha SA, Oboh G, Odubanjo T, Ogunsuyi OB. (2015b) A Comparative study on the 

antioxidative activities, anticholinesterase properties and essential oil composition of Clove  

maticum) bud and Ethiopian pepper (Xyl o pia ae thi o pic a ). La Rivista Italiana Delle Sostanze Grasse. 

92(1):257–268.  

 

Adefegha SA, Oboh G, Omojokun OS, Jimoh TO, Oyeleye SI. (2016a) In vitro antioxidant 

activities of African birch a n d  i t s  e f f e c t  o n  α-amylase 

and α-glucosidase inhibitory properties of Acarbose. Journal of Taibah University Medical 

Sciences. 11(3):236–242. 

 

Adefegha SA, Oboh G, Molehin OR, Saliu JA, Athayde ML, Boligon AA. (2016b) Chromato- 

graphic finngerprint analysis, acetylcholinesterase inhibitory properties and antioxidant 

activities of Redpower Ragleaf (Crassocephalum crepidioides) extract. Journal of Food 

Biochemistry. 40:109–119. 

 

Adefegha SA, Oboh G, Oyeleye SI, Dada FA, Ejakpovi II, Boligon AA. (2016c) Cognitive  

Pramana Research Journal

Volume 9, Issue 5, 2019

ISSN NO: 2249-2976

https://pramanaresearch.org/1344



potentials of velvet beans (Mucuna pruriens) a n d h o r s e r a d i s h ( Moringa 

oleifera) seeds extracts: A comparative study. Journal of Food Biochemistry. 

doi:10.1111/jac.12292. 

Adefegha SA, Oboh G, Omojokun OS, Adefegha OM. (2016d) Alterations of Na
+

/K
+

- 

ATPase, cholinergic and antioxidant enzymes activity by proto catechuic acid in cadmium-

induced neurotoxicity and oxidative stress in Wistar rats. Biomedicine and Pharmacotherapy. 

83:559–568. 

 

Adefegha SA, Oboh G, Olasehinde TA. (2016e) Alkaloid extracts from shea butter and bread-

fruit as potential inhibitors of monoamine oxidase, cholinesterases, and lipid peroxidation in 

rats’ brain homogenates: a comparative study. Comparative Clinical Pathology. 25(6):1213–

1219.doi:10.1007/s00580-016-2331-0. 

 

Adefegha SA, Oboh G, Adefegha OM. (2017a) Ashanti pepper (Piper guineense Schumach et 

Thonn) attenuates carbohydrate hydrolyzing, blood pressure regulating and cholinergic 

enzymes in experimental type 2 diabetes rat model. Journal of Basic Clinical Pharmacology 

and Physiology. 28(1):19–30. 

 

Adefegha SA, Oboh G, Oyeleye SI, Ejakpovi II. 2017b. Erectogenic, antihypertensive, 

antidiabetic, anti-oxidative properties and phenolic compositions of almond fruit) parts 

(hulland drupe) – in vitro. Journal of Food Biochemistry.  

doi:10.1111/jac.12309. 

 

Adefegha SA, Olasehinde TA, Oboh G. 2017c. Essential oil composition, antioxidant, 

antidiabetic and antihypertensive properties of two Afromomum species. Journal of Oleo 

Sciences. 66(1):51–63. 

 

Arai, S. (2005) Perspective functional food science. Journal of Science Food and Agriculture 

85:1603–1605. 

Bawa S H, Harton A, Myszkowska Ryciak J,Gajewska D,Webb M. (2015) The Role of 

Selected Bioactive Compounds in Teas, Spices, Cocoa and Coffee in Body Weight Control. 

Polish Journal of Applied Sciences.1:56–66. 

Block, E. (1992) The organosulfur chemistry of the genus Allium--Implications for the 

organic chemistry of sulfur. Angew. Chem. Int. Edn. Engl. 31: 1135-1178. 

Ghanbari R, Anwar F, Alkharfy KM, Anwarul-Hassan G, Saari N. (2012) Valuable Nutrients 

and Functional Bioactives in Different Parts of Olive (Olea europaea L.)—A Review. 

International Journal Molecular Sciences. 13(3):3291–3340. 

 

Gupta C, Prakash D. (2015) Nutraceuticals for geriatrics. Journal of Traditional and 

Complementary Medicine. 5:5–14 

 

Pramana Research Journal

Volume 9, Issue 5, 2019

ISSN NO: 2249-2976

https://pramanaresearch.org/1345



Hasler, C., Bloch, A., and Thomson, C. (2004) Position of the American Dietetic Association: 

functional foods. Journal of American Dietetic Association; 104(5):814–826.  

Hasler, C. (2002) Funtional Foods: benefits, concerns and challenges-a position paper from 

the American Council on Science and Health. Journal of Nutrition 2002; 132:3772–3781 

Hasler CM. (1998) Functional Foods: Their role in disease prevention and health promotion. 

Food Technology. 52(11):63–70. 

 

Katan, M. and De Roos, N. (2004) Promises and problems of functional foods. Critical 

Review on Food Science and Nutrition 44:369–377. 

Lima GPP, Vianello F, Corrêa CR, da Silva Campos RA, Borguini MG. 2014. Polyphenols in 

fruits and vegetables and its effect on Human Health. Food and Nutrition Sciences. 5:1065–

1082 

 

Liu RH. (2004) Potential synergy of phytochemicals in cancer prevention: mechanism of 

action. Journal of Nutrition; 134:3479S–85S  

Lobo V, Patil A, Phatak A, Chandra N. 2010. Free radicals, antioxidants and functional 

foods: Impact on human health. Pharmacognosy Review. 4(8):118–126 

 

M. F. Mahmoud, N. A. Hassan, H. M. El Bassossy, and A. Fahmy, (2013) ―Quercetin 

protects against diabetes-induced exaggerated vasoconstriction in rats: effect on low grade 

inflammation,‖ PLoS One, 8:5e63784 

Oboh G, Akindahunsi A A. (2004) Change in the ascorbic acid, total phenol and antioxidant 

activity of some sun-dried green leafy vegetables in Nigeria. Nutrition and Health. 18:29–36 

 

Oboh G. (2005) Effect of blanching on the antioxidant property of some tropical green leafy 

vegetables. 38:513–517. 

 

Pastor-Villaescusa B, Rangel-Huerta DO, Aguilera CM, Gil A. (2015) A systematic review of 

the efficacy of bioactive compounds in cardiovascular disease: carbohydrates, active lipids 

and nitrogen compounds.AnnalsofNutritionandMetabolism.66:168–181. 

R.C. Stavinoha, B.Y. Jamison, Y. Gomada, V. Maitin And D.A. (2019) Vattem, Functional 

Foods, Nutraceuticals and Natural Products Concepts and Applications, Mechanism Of 

Neuroprotection by  Bioactive Compounds, Chapter 11,pp 251-260. 

Rongzi Li et al., (2019) Effects and Underlying Mechanisms of Bioactive Compounds on Type 

2 Diabetes Mellitus and Alzheimer’s Disease, Oxidative Medicine and Cellular Longevity, 

2019(8165707):25 

https://doi.org/10.1155/2019/8165707 

 

Pramana Research Journal

Volume 9, Issue 5, 2019

ISSN NO: 2249-2976

https://pramanaresearch.org/1346



Somrongthong R, Hongthong D, WongchaleeS, Wongtongkam N. (2016) The influenceof 

chronic illness and lifestyle behaviors on quality of life among older Thais. Biomedical 

Research International. p.7. Article ID 2525941 

 

Sun J, Chu Y, Wu X, Liu R. (2002) Antioxidant and anti-proliferative activities of common 

fruits. Journal of Agricultural and Food Chemistry. 50:7449–7454 

 

T.-C. Huang, K.-T. Lu, Y.-Y. P. Wo, Y.-J. Wu, and Y.-L. Yang, (2011) ―Resveratrol protects 

rats from Aβ-induced neurotoxicity by the reduction of iNOS expression and lipid 

peroxidation,‖ PLoS One, 6(12),e29102.   

World Health Report. (2002) Reducing risks, promoting healthy life. Geneva: World Health 

Organization. Diet, physical activity and health. Geneva, World Health Organization, 

(documents A55/16 and A55/16 Corr.1) 

  

Zhang YJ, Ren-You G, Li S, Zhou Y, An-Na L Dong-Ping X, Hua-Bin L. (2015) Antioxidant 

Phytochemicals for the Prevention and Treatment of Chronic Diseases. Molecules. 

20:21138–21156 

 

 

 

 

 

Pramana Research Journal

Volume 9, Issue 5, 2019

ISSN NO: 2249-2976

https://pramanaresearch.org/1347


