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Abstract 
Bioactive compounds are important constituents of the food that provide health benefits beyond basic nutrition. The animal 

products contain health promoting substances possessing antioxidant, antithrombotic, anti- inflammatory and anti-carcinogenic 
properties. In the last two decades, there is enormous increase in the production and consumption of bioactive foods. Food items 
from animal source include milk, meat, egg and honey. Milk furnishes a wide range of bioactivities that protect infants and adults 
against illness. The milk bioactive components comprise of specific proteins, antibacterial peptides, lipids and oligosaccharides 
that are effective in gastrointestinal and immunological development and also improve the probiotic action. On the other hand, 
meat is a source of endogenous antioxidants such as coenzyme Q10, glutathione, lipoic acid etc and other bioactive substances 
like carnitine, carnosine, conjugated linoleic acid and essential omega-3 polyunsaturated fats. Some of these ingredients are 
essential to cellular energy production and to improve the physiological functions of the human body. Eggs are associated 
with bioactive constituents containing choline, phospholipids, carotenoids e.g. lutein and zeaxanthin and proteins. In addition, 
antioxidants present in egg yolk prevent age-related macular degeneration. Honey act as a natural therapeutic agent consists of 
phenolic compounds such as flavonoids and phenolic acids have shown the antimicrobial, antiviral, antifungal, anticancer and 
anti-diabetic activity. The food technologists have adopted different strategies to modify the concentration of healthy compounds 
in animal based products to produce safe and healthier functional food products. Hence, animal based bioactives are potentially 
involved as protective compounds for a number of chronic diseases and can be used as good health food.

Keywords: Animal Bioactives; Milk Bioactives; Meat and 
Meat Products; Egg; Honey

In recent years, health and wellbeing have drawn a lot of 
attention of consumers. The growing consciousness about the 
life expectancy, the demand for value added food products is 
increasing tremendously. These products are known as functional 
food or designer food that possess various bioactive components 
providing health benefits beyond basic nutrition. According to, 
The European Commission’s Concerted Action on Functional 
Food Science in Europe (FuFoSE), functional food is a food 
product which, together with the basic nutrients imparts beneficial 
health effects to one or more system of the human organism, 
thus maintain the general and physical conditions and decrease 
the risk associated with the development of diseases [1]. The 
functional food involves reduced fat, sugar or salt, while fortified 
with minerals and vitamins. The various bioactive compounds 
present in functional foods are phytochemicals, probiotic bacteria, 
polyunsaturated fatty acids, etc. These components endow 
preventive and therapeutic properties for human diseases, acts as 

substrates for biomolecule and bio-structure synthesis, modulate 
bio-system function, prevent against microbes, carrier for drugs, 
enzymes, and nutrients and so on. According to the Zion market 
research report, the global market of functional food ingredients or 
bioactive components were valued around 64,871 million USD in 
2018 and is expected to reach approximately 99,975 million USD 
by 2025, at a CAGR of around 6.74% between 2019 and 2025 
[2]. These bioactive components are present either in natural or 
synthetic form. The major natural source of bioactive components 
involves plants, animal and microbes. Although a lot of secondary 
metabolites are present in plant based products but still there 
are many others bioactive components obtained from animal 
source. Animal based bioactive plays an important role in human 
body other than those extracted from plants. They can be easily 
digested, maintain body function and protect from external and 
internal stresses. In comparison to plant based food, animal source 
foods have also made a significant contribution to human health by 
providing essential nutrients. In addition to quantity, animal based 
food posses’ high quality nutrients that are absorbed readily. It 
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consists of dense energy, high-quality and readily digested protein 
with full complement of essential amino acids and micronutrients 
(Iron, zinc, and vitamin A, vitamin B

12 from meat and riboflavin 
and calcium from milk). Livestock contributing to the diet in one 
or the other form include cattle, sheep, goats, pigs, chickens, honey 
bees, etc. Though animal based foods is the matter of debate due to 
high total energy content (in kilojoules) and saturated fat. In spite 
of the infancy in functional food field, several in vitro and in vivo 
studies have provided some scientific evidence about the health 
benefits provided by animal based bioactive including calcium, 
probiotics, casein and whey proteins and their derived peptides, 

conjugated linoleic acid from dairy products; conjugated linoleic 
acid, conditionally-essential nutrients L-carnitine, coenzyme 
Q10, α-lipoic acid, choline and taurine are widely diffused in 
beef and lamb meat and sphingolipids, from eggs. The amount 
of various bioactive components present in animal products is 
enlisted in Table 1. This paper reviews the literature with major 
consideration on animal food components that are associated with 
human physiological benefits. The knowledge related to this new 
topic will help veterinarians and other animal and food scientists 
to optimize public health, through healthier food products, by 
improving animal nutrition and food processing.

Animal 
source Bioactive compound Amount present Health benefits References

Dairy 
products

Casein 26 g/L in colostrum, 28 g/L in bovine 
milk

Antihypertensive activity, Opioid 
agonists, anticarcinogenic [3,4]

β-lactoglobulin 8.0 g/L in colostrum, 3.3 g/l in human 
milk

Immunomodulatory, 
Hypocholesterolemic [4]

α-Lactoalbumin Human milk (2.44 g/L) and bovine 
milk (1.2 g/l)

Immunomodulatory, 
Hypocholesterolemic [5]

Immunoglobulins 60-80% of total protein in colostrum Stimulate immune system
[6]

Lactoferrin 6-8 mg/mL in colostrum Antioxidant, antimicrobial, anti-
inflammatory [7]

Lysozyme Human milk (3 to 3000 µg/ml) Antimicrobial [8]

Lactoperoxidase 13-30 mg/L Antimicrobial [9]

Conjugated linoleic acid 2 to 53.7 mg/g fat Anticarcinogen, immunomodulatory 
properties [10,11]

Meat

L-Carnitine 21.1 to 87.5mg/100g Metabolism of fat, prevent 
cardiovascular disease [12]

Coenzyme Q10 1.4 to 4.6mg/100g Antioxidant, improve cardiac function [13]

Carnoisne and anserine Carnosine (191 and 351 mg/100g), anserine 
(27 to 144 mg/100g) Anti-glycation, antiaging effects [13]

Lipoic acid 0.01 to 0.16 mg/100g Antioxidant [14]

Creatine 401 mg/100g Antioxidant, strengthen muscle [15]

Taurine 43.1 to 61.2 mg/100g Maintain bile acid conjugation, 
osmoregulation [16,17]

Conjugated linoleic acid 1.2 to 19 mg/g fat Prevent CVD, anticaner [18]
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Egg

Lutein and zeaxanthin Lutein (288 g/100g), zeaxanthin (279 
g/100g)

Prevent age-related macular 
degeneration, antioxidant [19,20]

Choline 20.6 mg/100g neurodevelopment and cognitive 
function [21,22]

Phospholipids 1.3g Prevent CVD, anti-inflammatory, 
anticancer [23]

ɷ-3 PUFA 72 mg/ 2 eggs Reduce risk of metabolic syndrome [24,25]

Bioactive peptide - ACE-inhibitory, antioxidant

Lysozyme 3400 and 5840 mg/L Antimicrobial [26]

Honey
Phenolics 44.8 to 241.4 mg GAE/kg

Antioxidant, anticancer, antidiabetic, 
antimicrobial

[27]

Flavanoids 0.17 mg to 8.35 mgQE/100g [28]

Table 1: Bioactive components of foods from animal sources and their suggested benefits for human health.

Dairy Products
Milk is a fluid secreted from the mammary gland by the 

female. It is acknowledged as a complete food for the neonates 
as well as for adolescents and adults. It contains all the nutrients 
such as carbohydrates (lactose), proteins (casein and whey 
proteins), balanced source of lipids, vitamins, minerals and water 
[29]. Beside traditional components, milk consists of numerous 
biological active compounds that rise from proteins, enzymes or 
lipids. Bovine milk possess casein and whey protein as a major 
component of which casein constitutes about 80 per cent of the 
total protein and rest is whey protein composed of β-lactoglobulin, 
α-lactoalbumin, immunoglobulin (IgGs), glycomacropeptides, 
bovine serum albumin and minor proteins such as lactoperoxidase, 
lysozyme and lactoferrin. These sub-fractions of casein and whey 
protein provides unique biological properties such as antioxidant, 
antiviral, antimicrobial, and anti-carcinogenic effects. In most of 
the cases, the bioactivities of milk proteins in their native form 
are latent, being absent or incomplete but are activated upon 
proteolytic digestion, releasing bioactive peptides [30,31]. These 
peptides are also released by proteolysis during gastrointestinal 
transit or food processing specially during milk fermentation and 
cheese maturation that enriches the dairy products [31]. The major 
biologically active milk peptides are casomorphins, casokinins, 
casoxins, immunopeptides, lactokinins, lactoferrin, lactoferricin, 
phosphopeptides, etc. that are observed to impart positive effect 
on body like ACE-inhibitory or antihypertensive peptides, 
immunomodulatory, antioxidative, antimutagenic, probiotic 
activity, etc. [32,33]. The well-known ACE-inhibitory peptides 

are Val-Pro-Pro (VPP) and Ile-Pro-Pro (IPP) that are identified 
in fermented milk when inoculated with strains of Lactobacillus 
helveticus and Saccharomyces cerevisiae [34]. Peptide obtained 
from β-casein and α-casein are β-casomorphins and exorphins, 
respectively behave like morphine while peptide obtained from 
κ-casein fragments called casoxins behave as opioid antagonists 
[30]. Opioid peptides play an important role in analgesia action, 
euphoria, stomach aches, and allaying anxiety. On the other hand, 
β-lactoglubulin, a major form of whey protein has wide range 
of biological activities such as antihypertensive, antimicrobial, 
ant oxidative, ant carcinogenic, immunomodulatory, opioid, 
hypocholesterolemic, and other metabolic effects [35]. It exerts 
immunomudulator and emulgator effect and is able to bind minerals, 
fat-soluble vitamins and lipids that leads to their resorption [36]. 
α-lactalbumin is an excellent source of essential amino acids 
i.e. tryptophan and cystein, that act as a precursors of serotonin 
and glutathion, respectively. Therefore, α- lactalbumin enriches 
diet helps in improving congnitive functions in stress-vulnerable 
subjects. Furthermore, α- lactalbumin exhibit antiulcerative 
properties therefore protect the rat stomach mucosa against 
lesion caused by indomethacin [37]. A tripeptide Gly-Leu-Phe 
produced from α-lactalbumin possess immunomodulatory effect 
that stimulates phagocytosis of macrophages and neutrophiles 
[38]. Lactoferrin, an iron binding and transport protein, and its 
derived peptide lactoferricin supplies nourishment to intestinal 
microflora. It endows both bacteriostatic and bacteriocidal action 
by deprivating iron required for microbial growth, binding directly 
to microbial membrane, respectively. Immunoglobulin provides 
massive immunity to the infants. Along with this certain cytokines 



Citation: Kathuria D, Gautam S, Harma S, Sharma KD (2019) Animal Based Bioactives for Health and Wellness. Food Nutr J 4: 203. DOI: 10.29011/2575-
7091.100103

4 Volume 4; Issue 04

Food Nutr J, an open access journal
ISSN: 2575-7091

and chemokines like interleukins, chemokines, interferon-γ 
and growth factor are produced in human milk that contribute 
to development and function of immune system [39]. In recent 
year, advances in bio separation techniques have made possible 
to fractionate and enrich antibodies by immunizing cows with 
vaccines to formulate immune milk preparations [40].

Mammalian milk also constitute about more than 60 
different enzymes like lysozyme, catalase, superoxide dismutase, 
lactoperoxidase, myeloperoxidase, xanthine oxidoreductase, 
ribonuclease, etc. that account for antioxidant and antimicrobial 
properties. Therefore, helps in milk stability and protecting 
mammals against pathogenic agents [41]. The milk of all 
mammals virtually contains lysozyme that belongs to the c-type. 
The innate defence mechanism of lysozyme involves breakdown 
of peptidoglycan polymers of bacterial cell wall at the β1-4 linkage 
between N-acetylmuramic (NAM) acid and N-acetylglucosamine 
(NAG) residues, thereby lysing sensitive bacteria. It acts either 
independently by lysing sensitive bacteria or as a component of 
complex immunological reactions to enhance the phagocytosis of 
bacteria by macrophages [42]. In addition, the presence of other 
antimicrobial milk proteins such as Immunoglobulin A (IgA) 
and lactoferrin were shown to significantly enhance lysozyme 
activity against trophozoites of Entamoeba histolytica [43]. 
Also, lactoperoxidase present in bovine milk show bactericidal 
and bacteriostatic effect. The lactoperoxidase system consists of 
three primary components: lactoperoxidase enzyme, thiocyanate, 

and hydrogen peroxide. This system generates hypothiocyanite, 
an active compound, working against Gram-positive and Gram-
negative bacteria, including Escherichia coli [44]. Hypothiocyanite, 
a product of LPOS act as a natural biopreservative have been 
generally recognized as a safe [45].

Other than milk protein, bovine milk fat has also shown 
certain health benefits. Conjugate Linoleic acid (CLA), also 
known as Rumenic Acid (RA) is the most active bioactive lipid in 
milk. It is synthesized by linoleic acid. The principal dietary CLA 
is cis-9, trans-11 isomer, that account for 73-94 per cent of the total 
CLA in milk, dairy products, meat, and processed meat products of 
ruminant origin. Many studies have confirmed the preventive role 
of CLA against cancer and atherosclerosis, diabetes, modulates 
immune response and enhances bone growth [46]. Dietary CLA 
is efficient in suppressing tumor development during initiation, 
promotion and progression phases of carcinogenesis [47] and is able 
to normalize impaired glucose tolerance in diabetic rats [48]. CLA 
has been reported for immunomodulatory properties by enhancing 
mitogen induced lymphocyte blastogenesis, lymphocyte cytotoxic 
activity and macrophage killing ability [49]. Furthermore, milk fat 
is also enriched with EPA (C20:5 n3) and DHA (C22:6 n3) that are 
associated with reducing the risk of cardiovascular disease, type-2 
diabetes, hypertension, and carcinogenic agent. Table 2 reflects 
the observation made by different scientist using physiologically 
active compound present in dairy products and their suggested 
benefits for human health.

Source Bioactive compound Work Activity Reference

Milk
Bioactive peptide: Ile-Pro-
Pro, Val-Pro-Pro and Leu-

Pro-Pro

In vitro action of IPP, VPP and LPP 
against renin-angiotensin system 

enzymes: ACE1, ACE2, chymase, and 
cathepsin G.

Inhibition of ACE1 and ACE2, no 
effect on chymase and cathepsin G; 

reduce high blood pressure
[50]

Bioactive peptide: Ile-Pro-
Pro and Val-Pro-Pro

Twenty-five subjects were provided with 
25 mg peptides and 2 g plant sterols

Antihypertensive activity, increase 
urinary excretion of cGMP, the second 
messenger of endothelial nitric oxide

[51]

Bioactive peptide Peptide milk containing tripeptides 5 to 
50 mg/day

Reduces arterial stiffness expressed as 
AIx in hypertensive subjects. [52]

Bioactive peptide Hydrolysis of caseins and whey proteins 
of goat milk by pepsin Antioxidant activities [53]

Bioactive peptide: Thr-Ser-
Lys-Tyr-Arg

α-137-141 fragment of hemoglobin 
produced by hydrolysis using pepsin.

Act as preservative (0.5%, w/w), 
reduce the lipid oxidation, delay meat 

rancidity, antimicrobial effects
[54]
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Bioactive peptide
Peptide fractions (<3 and 3-10 kDa) 
obtained from milk fermented using 

Lactobacillus plantarum strains

Anti-inflammatory, antihemolytic and 
antioxidant activity [55]

Immunoglobulin Administration of oral hyperimmune 
bovine IgG thrice a daily

Protection against enterotoxigenic 
Escherichia coli [56]

Immunoglobulin
Children suffering from respiratory tract 

infection or diarrhea received bovine 
colostrum for 4 weeks.

Protection against recurrent RTI and 
diarrhea [57]

Immunoglobulin

Oral administration of skimmed and 
concentrated bovine late colostrum 

(SCBLC) once before inoculation of 
HRV

Prevent human rotavirus 
that induce gastroenteritis in 
immunocompromised hosts

[58]

Lactoperoxidase Bovine lactoperoxidase (LPO) was 
purified from skimmed milk

High antifungal and antibacterial 
activity against Candida albicans, 
Candida parapsilosis, Escherichia 

coli, Streptococcus pneumonia, 
Staphylococcus intermedius, etc.

[59]

Conjugated Linoleic Acid 
(CLA)

38 volunteers (29w, 9m) provided with 
T1 as 200 ml/day of skimmed milk 
with 3g of CLAs, T2 as 3g olive oil 

(placebo).

CLA group experienced reduction in 
total fat mass and body weight [60]

Conjugated Linoleic Acid 
(CLA)

Women’s consumption of high-fat dairy 
foods Reduces colorectal cancer [61]

Conjugated Linoleic Acid 
(CLA)

Consumption of cis-9, trans-11 CLA 
enriched ultra-heat-treated milk, butter, 

and cheese consumed for 6 week. 
Control- 0.151 g/d, Modified- 1.421 g/d

Decrease cardiovascular disease risk 
variables, inflammatory markers, LDL 

cholesterol
[62]

Conjugated Linoleic Acid 
(CLA)

Consumption of trans-18:1 fatty acids 
an/r cis-9,trans-11-18:2 (rumenic acid) 
rich butter in atherogenic diet for 6 or 

12 weeks

Decrease perirenal adipose tissue 
weight, lipogenic enzyme and 

lipoprotein lipase activities
[63]

Meat
Bioactive peptide: GPV 
(Gly-Pro-Val) and GPL 

(Gly-Pro-Leu)

Isolated ACE-inhibitory peptide from 
bovine skin gelatin hydrolysate using 

protease treatments (alcalase, pronase E 
and collagenase)

Anti-hypertensive (ACE-inhibitory 
activity) [64]

Bioactive peptide: HNGN 
(His-Asn-Gly-His)

Hydrolysate from porcine plasma
Antioxidant activity [65]

Bioactive peptide: Arg-Pro-
Arg from nebulin, Lys-Ala-
Pro-Val-Ala and Pro-Thr-

Pro-Val-Pro from titin

In vitro gastrointestinal digestion of 
pork meat after oral administration to 

Spontaneously Hypertensive Rats (SHR)
Antihypertensive activity [66]
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L-carnitine Patients with type I or type II diabetes 
given LC 2 g/day for 10 months.

Improve peripheral neuropathy and 
ventricular dispersion; Prevent the 
increased incidence of arrhythmias 

and sudden death

[67]

Coenzyme Q10
Examine the relationship between 

plasma levels of coenzyme Q10 and 
vitamin B6 with respect to CAD

Reduced risk of Coronary Artery 
Disease (CAD) [68]

Coenzyme Q10 Supplementation of coenzyme Q10 in 
CAD patient

Reduce inflammatory marker IL-6, 
increase superoxide dismutase 

activities.
[69]

α-Lipoic acid Subjects are provided with α-Lipoic acid 
once @ 800 mg/day for 12 weeks

Reduction of vascular constriction in 
the brachial artery, reduces risk of CV 
disease in overweight/obese youths.

[70]

Egg Bioactive peptide
Three ovomucin hydrolysates were 
prepared using pepsin, trypsin and 

alcalase

Inhibit Tumor Necrosis Factor (TNF), 
mediated nuclear factor kappa-light; 
Anti-inflammatory activity, maintain 

dermal health and prevent skin 
diseases.

[71]

Bioactive peptide
Bioactive peptide Arg-Val-Pro-Ser-Leu 
by hydrolysis of egg white protein by 

using alcalase

Angiotensin Converting Enzyme 
(ACE)-inhibitory activity, antioxidant 
property, anticoagulation activity and 
stability against protease digestion.

[72]

Lutein and zeaxanthin Consumption of 1 egg /day for 18 weeks

Increased serum lutein 26% and 
zeaxanthin 38%, no effect on serum 
concentrations of total cholesterol, 

LDL cholesterol and HDL cholesterol

[73]

Lutein and zeaxanthin

One hundred healthy volunteers

Group 1- one normal egg; Group 
2- lutein enriched egg-yolk based 

beverage; Group 3- one lutein enriched 
egg; Group 4- one zeaxanthin enriched 

egg; Group 5- control group

No changes in macular pigment 
density

Increase in serum lutein and 
zeaxanthin levels on consuming egg 
as compared with a daily use of 5 mg 

supplements

[74]

Phospholipids

Feed mice for 3 weeks: (1) a high-
fat semi-purified diet (HF); (2) HF 
diet supplemented with 1.25 wt% 

soy PC (SPC); (3) HF with 1.25 wt% 
hydrogenated soy PC (SPCH); (4) HF 
with 1.25 wt% egg PC (EPC); (5) HF 
with 1.25 wt% hydrogenated egg PC 

(EPCH).

SPCH and EPCH reduce total liver 
lipid and hepatic cholesterol

[75]

Phospholipids

Consumption of Carbohydrate 
Restricted Diet (CRD) 10-15% energy 
from carbohydrate + 3 eggs/day (640 
mg/d additional dietary cholesterol)

Decrease body weight and risk factors 
associated with MetS, improve plasma 
Triglycerides (TG), increase HDL-C

[76]
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Phospholipids

Overweight men [body mass index 
(BMI) 26-37 kg/m2] consume eggs (640 
mg additional cholesterol/day provided 

by eggs)

Reduce body weight, percent total 
body fat trunk fat and plasma CRP; 
Anti-inflammatory effects of CRD

[77]

Phospholipids
Subject with MetS consume 3 whole 

egg under carbohydrate-restricted diet 
(<30% energy) for 12 weeks.

Improve dyslipidemia; Decreases 
waist circumference, weight 

and percent body; Reduction in 
plasma tumor necrosis, improves 

inflammation

[78]

Honey Honey

Treatment of MDA-MB-231 cell lines 
(breast cancer cell) with Sidr honey 

(H1) and Wild honey (H2) for 6, 24, or 
48 h

Anticancer effect, H1 and H2 reduce 
cell viability by 48% and 91% 

respectively [79]

Bee honey and Nigella 
grains

Four groups of Sprague Dawely rats.

Group: control; group 2: MNU (single 
i.v. dose 50 mg/kg body weight); group 
3: MNU + after 1 week given orally 0.2 
g ground Nigella grains; group 4: MNU 
+ 0.2 g Nigella with 5 g honey/rat/day

Protection against methylnitrosourea 
MNU-induced oxidative stress, 

inflammatory response and 
carcinogenesis

[80]

Bee honey

Four groups of Sprague Dawely rats.

Group 1: control (ad libitum); group 2: 
ad libitum + 2 g honey/rat/day; group 3: 
DEN 150 mg k-1 MNU + after 1 week 
given orally 0.2 g ground Nigella grains; 
group 4: DEN + after one week 2 g honey

Protective effect against 
diethylnitrosamine DEN-induced 
and inflammatory response, anti-

hepatocarcinogenesis

[81]

Manuka honey

Investigated antiproliferative activity 
of manuka honey on murine melanoma 
(B16.F1), colorectal carcinoma (CT26) 
and human breast cancer (MCF-7) cells

Inhibit tumor growth; tumor 
apoptosis; alleviate chemotherapy-

induced toxicity; anti-bacterial
[82]

Honey

Streptozotocin-induced diabetic rats (60 
mg/kg): group 1: Distilled water (0.5 
mL/day); group 2: Honey (0.2 g/kg/
day); group 3: Honey (1.2 g/kg/day); 

group 4: Honey (2.4 g/kg/day)

Anti-oxidant activity: Increase 
activities of catalase, glutathione 
peroxidase, glutathione reductase, 

and glutathione-S-transferase, restore 
superoxide dismutase activity; Exerts 
hypoglycemic effect and ameliorates 

oxidative stress in kidneys

[83]

Tualang honey
Male Sprague-Dawley rats consumed 
Tualang honey at different level 0.2, 

1.2and 2.4 g/kg
Antinociceptive effects [84]

Aerosolised honey

White rabbits sensitized with mixture 
of OVA and aluminium hydroxide on 

days 1 and 14. Treatment of aerosolised 
honey at doses (25% (v/v) and 50% 

(v/v)

Reduces asthma symptoms by 
reducing the number of airway 

inflammatory cells; inhibit goblet cell 
hyperplasia.

[85]

Manuka honey Consumption of Manuka honey before 
exercise for 1, 2 and 3 week

Reduce MDA and modulator of 
oxidative stress [86]

Table 2: Clinical use of animal based bioactive in different pathophysiological conditions.
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Meat and meat products
Meat is the flesh and organs of different animals and fowls 

which is important for growth, maintenance and repair of the body. 
Meat is rich source of good quality protein with high biological 
value, vitamins including vitamin B

2
, vitamin B

6
, vitamin B

12
, 

pantothenic acid and niacin and minerals like iron, zinc, phosphorus 
and selenium [87]. Although some controversy is associated with 
meat and meat products due to high content of cholesterol and fat 
rich in saturated fatty acids (50% in beef, 40% in pork). But it 
was acknowledged that specific amino acids present in meat have 
positive impact on nervous and immune system, and also the 
peptides produced during digestion or food processing operation, 
may reduce the cardiovascular disease or hypertension [88]. Other 
than nutrients meat consists of endogenous antioxidants such as 
coenzyme Q10, glutathione, lipoic acid and histidyl dipeptides: 
carnosine and anserine and a source of conjugated linoleic acid 
and essential omega-3 polyunsaturated fatty acid possessing 
anticarcinogenic and antiatherogenic properties [89]. In addition, 
meat also has bioactive substances including L-carnitine, taurine, 
creatine and choline [88]. L-carnitine plays an active role in human 
fat metabolism that helps in carrying out fatty acids through the 
inner mitochondria membrane as L-carnitine ester. The deficiency 
of L-carnitine leads to improper oxidation of long-chained fatty 
acids in the mitochondria [90], and therefore results into energy 
deficit causing severe health impairments, especially at the cardiac 
muscle [90]. L-carnitine boosts fat combustion, reduces weight 
and increase performance of an athlete [90-92]. Supplementing 
diets with L-carnitine shows positive effect on age-dependent 
memory decline and learning capacity, and the attentiveness and 
concentration of Alzheimer’s patients has also been improved 
with acetyl-L-carnitine [93,94]. L-carnitine is chiefly found in 
red meat, fish and dairy products. An antioxidative component 
i.e. Coenzyme Q10 or ubiquinone, is a vitamin-like substance 
which is soluble in oil. It acts as an electron carrier within this 
mitochondrial respiratory chain, thus preventing oxidative stress 
that occurs during accumulation of large quantities of oxygen 
radicals in an organism [95]. The antioxidant property of coenzyme 
Q10 is associated with its ability to exchange electrons between 
ubiquinol (reduced coenzyme Q10) and ubiquinone (oxidized 
coenzyme Q10) in a redox cycle. It prevents lipid peroxidation 
by delaying the production of lipid peroxyl radicals (LOO.) and 
ubiquinol reduces the initial perferryl radicals, with simultaneous 
formation of ubisemiquinone (partially reduced form) and H2O2. 
Therefore, quenching of the initiating perferryl radicals can protect 
both lipids and proteins from the oxidation process and makes 
coenzyme Q10 superior over other antioxidants [96]. In highest 
concentration it is being found in meat and fish. Lipoic Acid (LA) 
is an essential cofactor for different enzyme complexes in the 
mitochondria dehydrogenase reactions by transferring hydrogen 
and acyl groups for the energy and amino acids production 

[97]. Furthermore, LA in its reduced form Dihydrolipoic Acid 
(DHLA) acts as radical scavenger and antioxidant. Alpha lipoic 
acid manage diabetes mellitus and improving dyslipidemia 
by maintaining glycemic control, decreasing reactive oxygen 
species generated by hyperglycemia and dyslipidaemia [98]. 
While on the other hand, glutathione plays a key role in cancer, 
Alzheimer’s, Parkinson’s, AIDS, cardiac infarct, stroke, etc. by 
detoxifying and eliminating carcinogens and toxins [99]. It is used 
in the synthesis of tissue hormones, regulation of gene expression, 
DNA and protein synthesis, the immune system, cell growth and 
death, and in signal transmission. Meat peptides, carnosine and 
its methylated form anserine play an important role in muscle 
tissue as pH buffer. It stabilizes the intra- muscular pH value 
and thus enhances the capacity during anaerobic performance 
by tolerating oxygen deficit [100]. Carnosine and anserine also 
reflects antioxidant activity thereby inhibiting the formation of 
AGEs (Advanced Glycosylation End-products) that increases with 
age related pathological circumstances such as diabetes, cataracts, 
arteriosclerosis and Alzheimer’s disease [101]. Taurine is a sulphur 
containing amino acid which is not used for building up protein 
but perform an active role in various physiological functions like 
osmoregulation, bile acid conjugation, development of the retina 
and the nervous system, modulation of the calcium level and the 
immune function [102]. It possesses an antiarrhythmic effect 
therefore, increases regularity of contraction and the strength of 
the heart [103]. Table 2 reflects the observation made by different 
scientist using physiologically active compound present in meat 
products and their suggested benefits for human health.

Egg
Egg is a conventional food containing considerable amount 

of nutrients with moderate calorie source (about 150 kcal/100 g) 
and an excellent protein quality and fat-soluble compounds [104]. 
Its great culinary versatility and low economic cost makes egg 
popular in most of the population. Its unique role in an embryonic 
form implies that egg consists of essential components that are 
important for life. It is a rich source of many bioactive compounds, 
such as protein and their derived bioactive peptides, lipid including 
phospholipids and omega-3 fatty acids, carotenoids and vitamin 
E that exhibit antioxidant, antihypertensive, and antiatherogenic 
properties. Furthermore, bioactive compounds like omega-3 fatty 
acids, vitamin E and xanthophylls can be enhanced further in eggs 
via feed manipulation. The presence of active proteins such as 
lysozyme, ovotransferrin, ovoinhibitor and cystatin in egg albumen 
prolongs the shelf life of table eggs. Lysozyme is effective against 
gram-positive bacteria while ovotransferrin is effective against 
gram-negative bacteria. It was reported that ovalbumin in egg white 
act as a source of amino acid for the developing embryo. Fujita et 
al. (1995) reported that the bioactive peptide, ovokinin, derived 
from ovalbumin by the action of pepsin reduces the systolic blood 
pressure of spontaneously hypertensive rats [105]. In addition 
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to protein, lecthin a functional and structural component of all 
biological membranes increases the secretion of bile, preventing 
stagnation in the bladder and, consequently, decreases the 
lithogenicity [106]. Choline a component of lecithin acts in the 
rate-limiting step of the activation of membrane enzymes such as 
superoxide dismutase [107]. It is essential for brain development, 
helps in synthesis of phospholipids and metabolism of methyl and 
cholinergic neurotransmission [108]. In comparision to egg white, 
egg yolk represent itself as an important food source in improving 
plasma carotenoid level in a population suffering from CVD and 
type-2 diabetes [109]. Phospholipids, as a bioactive lipid in chicken 
egg yolk have potential effects on pathways related to inflammation, 
cholesterol metabolism, and HDL function. In addition, the lipid 
matrix of the egg yolk enhances the bioavailability of valuable 
carotenoid pigments, including lutein and zeaxanthin [110,111]. 
These carotenoids exert antioxidant effects against oxidative 
damage [112]. They get accumulated in the macular region of 
the retina and are collectively known as Macular Pigment (MP). 
AMD is allied with a low level of MP in the eye retina. Molecular 
mechanisms of lutein and zeaxanthin involved in the singlet 
oxygen and radical scavenging activity helps in decreasing or 
slowing down the light-induced oxidative stress in eye macular or 
AMD therefore good for eye health and vision [113-115]. Apart 
from MP, eggs have significantly greater amount of nutrient like 
vitamin A, E, folate, and B12 [116]. Table 2 reflects the observation 
made by different scientist using physiologically active compound 
present in egg and their suggested benefits for human health.

Honey

Honey is a natural substance produced by bees from honeydew 
or nectar of flowers. It is being valued for its therapeutic abilities 
since ancient times. Honey consists of different compounds like 
sugars, free amino acids, proteins, enzymes, essential minerals, 
vitamins, and various phytochemicals. The phenolic compounds, 
such as flavonoids and phenolic acids present in honey exert various 
therapeutic effects due to their antioxidant activity [117]. The 
radical scavenging and protection against the lipid peroxidation 
helps in preventing diseases and physiological situations arising due 
to oxidative stress. An in vivo study done by Schramm et al. (2003) 
reported the bioavailability of antioxidant compounds of honey to 
the human body. Consumption of honey at the rate of 1.5 g/kg 
body weight showed the increased level of phenolic antioxidants 
and plasma antioxidant capacity in healthy human subjects [118]. 
Various in vitro and in vivo studies have reported the antimicrobial, 
antiviral, antifungal, anticancer and antidiabetic activity of honey 
and the protective effect on cardiovascular, nervous, respiratory 
and gastrointestinal systems. The scavenging activity of honey 
counteract various neurologic pathologies occurred during aging. 
Oral administration of honey on mice and rats were able to reduce 
sleep time, improve anxiety, decrease comvulsion and increases the 
pain threshold level, therefore leads to anti-hypnotic, anxiolytic, 

anticonvulsan, and antinociceptive effects [84,119]. Regarding 
the antibacterial activity honey is effective against both Gram-
positive and Gram-negative bacteria [120]. It sterilizes the wounds, 
stimulate tissue re-growth, reduces edema and scar formation, 
affects simple wounds, burns, diabetic foot ulcers, and pressure 
ulcers [121-123]. An enzyme glucose oxidase present in honey is 
also responsible for antimicrobial activity by converting glucose 
into δ- gluconolactone, which is further hydrolyzed to gluconic 
acid and hydrogen peroxide (H2O2). Honey is also able to act 
against Helicobacter pylori, that is responsible for gastroduodenal 
ulcers [124]. In case of cancer, honey acts at different stages i.e. 
initiation, proliferation, and progression. The antitumoral effect 
is generally recognized based on different mechanisms, such as 
induction of apoptosis, modulation of oxidative stress, cell cycle 
arrest, amelioration of inflammation, induction of mitochondrial 
outer Membrane Permeabilization (MOMP) and inhibition of 
angiogenesis [125]. Honey possesses 30.91-44.26% of fructose 
whose metabolism is insulin independent therefore responsible 
for reduced postprandial glycemic response in diabetic and non-
diabetic person [83]. Evidences has supported that the antidiabetic 
and the hypoglycemic capacity of honey is associated with its 
antioxidant activity that prevents the lipid oxidative metabolism 
in patients affected by type 2 diabetes mellitus [126]. Also various 
studies have been reported on the protective effect of honey on 
cardiovascular system due to presence of flavanoid and vitamin C 
following different mechanisms such as reduction of the activity of 
blood platelets, prevention of oxidation of LDLs and improvement 
of coronary vasodilatation. Ahmed et al. (2011) reported that 
honey was able to reduce the platelet aggregation by inhibiting 
coagulation through all three cascades (intrinsic, extrinsic and 
the common cascade) and decreased fibrinogen levels, therefore 
counteracting the process of atherosclerotic plaques formation 
[127]. Table 2 reflects the observation made by different scientist 
using physiologically active compound present in honey and their 
suggested benefits for human health.

Conclusion
It is often recommended that the intake of animal source foods 
should be limited because of possible linkages between animal 
product consumption and health. There are various factors like 
complexity of the food substance, effects on the food, compensatory 
metabolic changes that may occur with dietary changes and lack 
of surrogate markers of disease development. This has lead to 
animal food in its infancy in the field of functional food. But with 
improves research and development, scientific evidence supports 
the beneficial role of animal source foods in preventing and 
combating obesity and certain non-communicable diseases related 
to over- nutrition. However, still there is a need of continuous 
investment in research and extrapolation of information towards 
appropriate guidelines and recommendations of animal based 
products. Additional research is necessary to substantiate the 
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potential health benefits of those foods for which the diet-health 
relationships are not sufficiently scientifically validated. 

References
Roberfroid MB (2000) Concepts and strategy of functional food sci-1. 
ence: The European perspective. American Journal of Clinical Nutri-
tion 71: 1660S-1664S.

Zion Market Researh (2019) Global functional food ingredients market 2. 
will reach USD 99,975 million by 2025: zion market research.

Kumar A, Kathuria D, Kumar J (2017) Bioactive and functional ingre-3. 
dients from dairy products. In: Mudgil D, Barak S (Ed.). Functional 
Foods: Source and Health Benefits, Scientific Publishers. Pg No: 239-
277.

Korhonen H, Pihlanto A (2007) Bioactive peptides from food proteins.  4. 
In: Y.H. Hui (Ed.), Handbook of Food Products Manufacturing: Health, 
Meat, Milk, Poultry, Seafood, and Vegetables, NJ: John Wiley & Sons, 
Inc. Hoboken. Pg No: 5-38.

Pihlanto A, Korhonen H (2003) Bioactive peptides and proteins. In: 5. 
Taylor SL (Ed.). Advances in Food and Nutrition Research, Elsevier 
Inc., San Diego, CA. Pg No: 175-276.

Korhonen H, Marnila P, Gill H (2000) Bovine milk antibodies for health: 6. 
a review. British Journal of Nutrition 84: 135-146.

Trybek G, Metlerski M, Szumilas K, Aniko-Włodarczyk M, Preuss O, 7. 
et al. (2016) The biological properties of lactoferrin. Central European 
Journal of Sport Sciences and Medicine 15: 25-35.

Montagne P, Cuilliere ML, Mole C, Bene MC, Faure G (2001) Changes 8. 
in lactoferrin and lysozyme levels in human milk during the first twelve 
weeks of lactation. Advances in Experimental Medicine and Biology 
501: 241-247.

Kussendrager KD, Van Hooijdonk ACM (2000) Lactoperoxidase: phys-9. 
ico-chemical properties, occurrence, mechanism of action and appli-
cations. The British Journal of Nutrition 84: S19-S25.

Gutierrez LF (2016) Conjugated linoleic acid in milk and fermented 10. 
milks: variation and effects of the technological processes. Vitae, 
Magazine of the Faculty of Pharmaceutical and Food Sciences 23: 
134-145.

Collomb M, Schmid A, Sieber R, Wechsler D, Ryhanen EL (2006) Con-11. 
jugated linoleic acids in milk fat: Variation and physiological effects. 
International Dairy Journal 16: 1347-1361.

Demarquoy J, Georges B, Rigault C, Royer M, Claiet A, et al. (2004) 12. 
Radioisotopic determination of L- carnitine content in foods commonly 
eaten in Western countries. Food Chemistry 86: 137-142.

Purchas RW, Rutherfurd SM, Pearce PD, Vather R, Wilkinson BHP 13. 
(2004) Concentrations in beef and lamb of taurine, carnosine, coen-
zyme Q10, and creatine. Meat Science 66: 629-637.

Mattulat A, Baltes W (1992) Determination of lipoic acid in meat of 14. 
commercial quality. Zeitschrift für Lebensmittel-Untersuchung und 
-Forschung 194: 326-329.

Jones DP, Coates RJ, Flagg EW, Eley JW, Block G, et al. (1992) Glu-15. 
tathione in foods listed in the National Cancer Institute’s health habits  
and history food frequency questionnaire. Nutrition and Cancer 17: 
57-75.

Mawer R (2018) What Is Taurine? Benefits, Side Effects and More. 16. 
Nutrition.

Laidlaw SA, Grosvenor M, Kopple JD (1990) The taurine content of 17. 
common foodstuffs. Journal of Parenteral and Enteral Nutrition 14: 
183-188.

Schmid A, Collomb M, Sieber R, Bee G (2006) Conjugated linoleic 18. 
acid in meat and meat products: A review. Meat Science 73: 29-41.

Perry A, Rasmussen H, Johnson E (2009) Xanthophyll (lutein, zeaxan-19. 
thin) content in fruits, vegetables and corn and egg products. Journal  
of Food Composition and Analysis 22: 9-15.

Rasmussen HM, Johnson EJ (2013) Nutrients for the aging eye. Clini-20. 
cal Interventions in Aging 8: 741-748.

European Food Safety Authority (2016) Dietary Reference Value for 21. 
Choline. 

Prelicz CR, Lotrean LM (2017) Choline Intake and Its Food Sources in 22. 
the Diet of Romanian Kindergarten Children Nutrients 9: 896.

Cohn J, Kamili A, Wat E, Chung RW, Tandy S (2010) Dietary Phospho-23. 
lipids and Intestinal Cholesterol Absorption. Nutrients 2: 116-127.

Canadian Nutrient File (2015) Nutrient dat24. a.

Food Standards Australia New Zealand (2014) AUSNUT 2011-13-25. 
Australian Food Composition Database. www.foodstandards.gov.au. 
Accessed 1 July 2014.

Benkerroum N (2008) Antimicrobial activity of lysozyme with special 26. 
relevance to milk. African Journal of Biotechnology 7: 4856-4867.

Bertoncelj J, Dobersek U, Jamnik M, Golob T (2007) Evaluation of the 27. 
phenolic content, antioxidant activity and colour of Slovenian honey. 
Food Chemistry 105: 822-828.

Munoz O, Copaja S, Speisky H, Pena RC, Montenegro G (2007) Con-28. 
tent of flavonoids and phenolic compounds in Chilean honeys and 
ORAC index. Quimica Nova 30: 848-851.

Huppertz T, Kelly AL, Fox PF (2009) Milk lipids-composition, origin and 29. 
properties. In: Tamime AY (Ed.). Dairy Fats and Related Products, Wi-
ley- Blackwell, UK. Pg No: 1-45.

Clare DA, Swaisgood HE (2000) Bioactive milk peptides: A prospec-30. 
tus. Journal of Dairy Science 83: 1187-1195.

Gobbetti M, Stepaniak L, De Angelis M, Corsetti A, Di Cagno R (2002) 31. 
Latent bioactive peptides in milk proteins: Proteolytic activation and 
significance in dairy processing. Critical Review of Food Science and  
Nutrition 42: 223-239.

Gobbetti M, Minervini F, Rizzello CG (2004) Angiotensin I-converting-32. 
enzyme-inhibitory and antimicrobial bioactive peptides. International 
Journal of Dairy Technology 57: 172-188.

Korhonen H, Pihlanto A (2004) Milk-derived bioactive peptides: Forma-33. 
tion and prospects for health promotion. In: Shortt C, Brien JO (Eds.).  
Handbook of Functional Dairy Products, CRC Press, Boca Raton. Pg  
No: 109-124.

Chen Y, Liu W, Xue J, Yang J, Chen X, et al. (2014) Angiotensin-con-34. 
verting enzyme inhibitory activity of Lactobacillus helveticus strains 
from traditional fermented dairy foods and antihypertensive effect of 
fermented milk of strain H9. Journal of Dairy Science 97: 6680-6692.

https://www.ncbi.nlm.nih.gov/pubmed/10837311
https://www.ncbi.nlm.nih.gov/pubmed/10837311
https://www.ncbi.nlm.nih.gov/pubmed/10837311
https://www.globenewswire.com/news-release/2019/01/28/1706026/0/en/Global-Functional-Food-Ingredients-Market-Will-Reach-USD-99-975-Million-By-2025-Zion-Market-Research.html
https://www.globenewswire.com/news-release/2019/01/28/1706026/0/en/Global-Functional-Food-Ingredients-Market-Will-Reach-USD-99-975-Million-By-2025-Zion-Market-Research.html
http://www.scientificpub.com/book-details/Functional-Foods-Sources-and-Health-Benefits-788.html
http://www.scientificpub.com/book-details/Functional-Foods-Sources-and-Health-Benefits-788.html
http://www.scientificpub.com/book-details/Functional-Foods-Sources-and-Health-Benefits-788.html
http://www.scientificpub.com/book-details/Functional-Foods-Sources-and-Health-Benefits-788.html
https://books.google.co.in/books/about/Handbook_of_Food_Products_Manufacturing.html?id=7dIiDdi_rwwC&redir_esc=y
https://books.google.co.in/books/about/Handbook_of_Food_Products_Manufacturing.html?id=7dIiDdi_rwwC&redir_esc=y
https://books.google.co.in/books/about/Handbook_of_Food_Products_Manufacturing.html?id=7dIiDdi_rwwC&redir_esc=y
https://books.google.co.in/books/about/Handbook_of_Food_Products_Manufacturing.html?id=7dIiDdi_rwwC&redir_esc=y
https://www.sciencedirect.com/bookseries/advances-in-food-and-nutrition-research
https://www.sciencedirect.com/bookseries/advances-in-food-and-nutrition-research
https://www.sciencedirect.com/bookseries/advances-in-food-and-nutrition-research
https://www.cambridge.org/core/journals/british-journal-of-nutrition/article/bovine-milk-antibodies-for-health/D097A5DADF3E83863F3CF0A2C2CFD66F
https://www.cambridge.org/core/journals/british-journal-of-nutrition/article/bovine-milk-antibodies-for-health/D097A5DADF3E83863F3CF0A2C2CFD66F
https://link.springer.com/chapter/10.1007/978-1-4615-1371-1_30
https://link.springer.com/chapter/10.1007/978-1-4615-1371-1_30
https://link.springer.com/chapter/10.1007/978-1-4615-1371-1_30
https://link.springer.com/chapter/10.1007/978-1-4615-1371-1_30
https://www.ncbi.nlm.nih.gov/pubmed/11242442
https://www.ncbi.nlm.nih.gov/pubmed/11242442
https://www.ncbi.nlm.nih.gov/pubmed/11242442
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0121-40042016000200134
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0121-40042016000200134
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0121-40042016000200134
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0121-40042016000200134
https://www.sciencedirect.com/science/article/abs/pii/S0958694606001440
https://www.sciencedirect.com/science/article/abs/pii/S0958694606001440
https://www.sciencedirect.com/science/article/abs/pii/S0958694606001440
https://www.sciencedirect.com/science/article/pii/S0308814603004886
https://www.sciencedirect.com/science/article/pii/S0308814603004886
https://www.sciencedirect.com/science/article/pii/S0308814603004886
https://www.ncbi.nlm.nih.gov/pubmed/22060873
https://www.ncbi.nlm.nih.gov/pubmed/22060873
https://www.ncbi.nlm.nih.gov/pubmed/22060873
https://link.springer.com/article/10.1007/BF01193214
https://link.springer.com/article/10.1007/BF01193214
https://link.springer.com/article/10.1007/BF01193214
https://www.ncbi.nlm.nih.gov/pubmed/1574445
https://www.ncbi.nlm.nih.gov/pubmed/1574445
https://www.ncbi.nlm.nih.gov/pubmed/1574445
https://www.ncbi.nlm.nih.gov/pubmed/1574445
https://www.ncbi.nlm.nih.gov/pubmed/2352336
https://www.ncbi.nlm.nih.gov/pubmed/2352336
https://www.ncbi.nlm.nih.gov/pubmed/2352336
https://www.sciencedirect.com/science/article/abs/pii/S0309174005003839
https://www.sciencedirect.com/science/article/abs/pii/S0309174005003839
https://www.sciencedirect.com/science/article/pii/S0889157508001336
https://www.sciencedirect.com/science/article/pii/S0889157508001336
https://www.sciencedirect.com/science/article/pii/S0889157508001336
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3693724/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3693724/
https://www.efsa.europa.eu/en/efsajournal/pub/4484
https://www.efsa.europa.eu/en/efsajournal/pub/4484
https://www.ncbi.nlm.nih.gov/pubmed/28820445
https://www.ncbi.nlm.nih.gov/pubmed/28820445
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3257636/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3257636/
https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/nutrient-data.html
https://www.ajol.info/index.php/ajb/article/view/59680
https://www.ajol.info/index.php/ajb/article/view/59680
http://agris.fao.org/agris-search/search.do?recordID=US201300818891
http://agris.fao.org/agris-search/search.do?recordID=US201300818891
http://agris.fao.org/agris-search/search.do?recordID=US201300818891
https://onlinelibrary.wiley.com/doi/book/10.1002/9781444316223
https://onlinelibrary.wiley.com/doi/book/10.1002/9781444316223
https://onlinelibrary.wiley.com/doi/book/10.1002/9781444316223
https://www.ncbi.nlm.nih.gov/pubmed/10877382
https://www.ncbi.nlm.nih.gov/pubmed/10877382
https://www.ncbi.nlm.nih.gov/pubmed/12058981
https://www.ncbi.nlm.nih.gov/pubmed/12058981
https://www.ncbi.nlm.nih.gov/pubmed/12058981
https://www.ncbi.nlm.nih.gov/pubmed/12058981
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1471-0307.2004.00139.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1471-0307.2004.00139.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1471-0307.2004.00139.x
https://www.crcpress.com/Handbook-of-Functional-Dairy-Products/Shortt-OBrien/p/book/9781587160776
https://www.crcpress.com/Handbook-of-Functional-Dairy-Products/Shortt-OBrien/p/book/9781587160776
https://www.crcpress.com/Handbook-of-Functional-Dairy-Products/Shortt-OBrien/p/book/9781587160776
https://www.crcpress.com/Handbook-of-Functional-Dairy-Products/Shortt-OBrien/p/book/9781587160776
https://www.ncbi.nlm.nih.gov/pubmed/25151888
https://www.ncbi.nlm.nih.gov/pubmed/25151888
https://www.ncbi.nlm.nih.gov/pubmed/25151888
https://www.ncbi.nlm.nih.gov/pubmed/25151888


Citation: Kathuria D, Gautam S, Harma S, Sharma KD (2019) Animal Based Bioactives for Health and Wellness. Food Nutr J 4: 203. DOI: 10.29011/2575-
7091.100103

11 Volume 4; Issue 04

Food Nutr J, an open access journal
ISSN: 2575-7091

Chatterton DEW, Smithers G, Roupas P, Brodkorb A (2006) Bioactiv-35. 
ity of β-lactoglobulin and α-lactalbumin- Technological implications for 
processing. International Dairy Journal 16: 1290-1240.

Beaulieu J, Dupont C, Lemieux P (2006) Whey proteins and peptides: 36. 
beneficial effects on immune health. Therapy 3: 69-78.

Mezzaroba LFH, Carvalho JE, Ponezi AN, Antonio MA, Monteiro KM,  37. 
et al. (2006) Antiulcerative pro-perties of bovine α-lactalbumin. Inter-
national Dairy Journal 16: 1005-1112.

Pellegrini A (2003) Antimicrobial peptides from food proteins. Current 38. 
Pharmaceutical Design 9: 1225-1238.

Kverka M, Burianova J, Lodinova-Zadnikova R, Kocourkova I, Cinova 39. 
J, et al. (2007) Cytokine profiling in human colostrum and milk by pro-
tein array. Clinical Chemistry 53: 955-962.

Mehra R, Marnila P, Korhonen H (2006) Milk immunoglobulins for 40. 
health promotion. International Dairy. Journal 16: 1262-1271.

Korhonen H, Pihlanto A (2006) Bioactive peptides: production and 41. 
functionality. International Dairy Journal 16: 945-960.

Varaldo PE, Valisena S, Mingari MC, Satta G (1989) Lysozyme in-42. 
duced inhibition of the lymphocyte response to mitogenic lectins. Pro-
ceedings of the Society for Experimental Biology and Medicine 190: 
54-62.

Leon-Sicairos N, Lopez-Soto F, Reyes-Lopez M, Godinez-Vargas D, 43. 
Ordaz-Pichardo C, et al. (2006) Amoebicidal activity of milk, apo-lac-
toferrin, sIgA and lysozyme. Clinical Medicine and Research 4: 106-
113.

Bafort F, Parisi O, Perraudin JP, Jijakli MH (2014) Mode of action of 44. 
lactoperoxidase as related to its antimicrobial activity: a review. En-
zyme Research Article ID 517164: 13.

Neetoo H, Mahomoodally F (2014) Use of antimicrobial films and ed-45. 
ible coatings incorporating chemical and biological preservatives to 
control growth of Listeria monocytogenes on cold smoked salmon. 
BioMed Research International Article ID 534915: 10.

MacDonald HB (2000) Conjugated linoleic acid and disease preven-46. 
tion: A review of current knowledge. Journal of the American College 
of Nutrition 19: 111S-118S.

Belury MA, Moya CSY, Liu KL, Vanden HJP (1997) Dietary Conjugated 47. 
Linoleic Acid induces peroxisome specific enzyme accumulation and 
ornithine decarboxylase activity in mouse liver. Journal of Nutrition and 
Biochemistry 8: 579-584.

Houseknecht KL, Vanden-Heuvel JP, Moya-Camarena SY, Portocarre-48. 
ro CP, Peck LW, et al. (1998) Dietary conjugated linoleic acid normal-
izes impaired glucose tolerance in the Zucker diabetic fatty rat. Bio-
chemical and Biophysical Research Communications 244: 678-682.

Wong MW, Chew BP, Wong TS, Hosick HL, Boylston TD, et al. (1997) 49. 
Effect of dietary conjugated linoleic acid on lymphocyte function and 
growth of mammary tumors in mice. Anticancer Research 17: 987-
993.

Lehtinen R, Jauhiainen T, Kankuri E, Lindstedt K, Kovanen PT, et al. 50. 
(2010) Effects of milk casein-derived tripeptides Ile-Pro-Pro, Val-Pro-
Pro, and Leu-Pro-Pro on enzymes processing vasoactive precursors 
in vitro. Drug Research 60: 182-185.

Turpeinen AM, Ehlers PI, Kivimaki AS, Jarvenpaa S, Filler I, et al. 51. 
(2011) Ile-Pro-Pro and Val-Pro-Pro tripeptide- containing milk product 
has acute blood pressure lowering effects in mildly hypertensive sub-
jects. Clinical and Experimental Hypertension 33: 388-396.

Jauhiainen T, Ronnback M, Vapaatalo H, Wuolle K, Kautiainen H, et al. 52. 
(2010) Long-term intervention with Lactobacillus helveticus fermented 
milk reduces augmentation index in hypertensive subjects. European 
Journal of Clinical Nutrition 64: 424-431.

Ahmed AS, El-Bassiony T, Elmalt LM, Ibrahim HR (2015) Identification 53. 
of potent antioxidant bioactive peptides from goat milk proteins. Food  
Research International 74: 80-88.

Przybylski R, Firdaous L, Chataigne G, Dhulster P, Nedjar N (2016) 54. 
Production of an antimicrobial peptide derived from slaughterhouse 
by-product and its potential application on meat as preservative. Food 
Chemistry 211: 306-313.

Aguilar-Toala JE, Santiago-Lopez L, Peres CM, Peres C, Garcia HS, 55. 
et al. (2017) Assessment of multifunctional activity of bioactive pep-
tides derived from fermented milk by specific Lactobacillus plantarum 
strains. Journal of Dairy Science 100: 65-75.

Savarino SJ, McKenzie R, Tribble DR, Porter CK, O’Dowd A, et al. 56. 
(2017) Prophylactic Efficacy of Hyperimmune Bovine Colostral Antiad-
hesin Antibodies Against Enterotoxigenic Escherichia coli Diarrhea: A 
Randomized, Double-Blind, Placebo-Controlled, Phase 1 Trial. Jour-
nal of Infect Disease 216: 7-13.

Saad K, Abo-Elela MG, El-Baseer KA, Ahmed AE, Ahmad FA, et al. 57. 
(2016) Effects of bovine colostrum on recurrent respiratory tract infec-
tions and diarrhea in children. Medicine 95: 4560.

Inagaki M, Yamamoto M, Cairangzhuoma X, Uchida K, Yamaguchi H, 58. 
et al. (2014). In Vitro and in Vivo Evaluation of the Efficacy of Bovine 
Colostrum against Human Rotavirus Infection. Journal Bioscience, 
Biotechnology and Biochemistry 74: 680-682.

Sisecioglu M, Kirecci E, Cankaya M, Atasever A (2010) The prohibitive 59. 
effect of lactoperoxidase system (LPS) on some pathogen fungi and 
bacteria. African journal of pharmacy and pharmacology 4: 671-677.

Lopez-Plaza B, Bermejo LM, Koester-Weber T, Parra P, Serra F, et al. 60. 
(2013) Effects of milk supplementation with conjugated linoleic acid 
on weight control and body composition in healthy overweight people. 
Nutrición Hospitalaria 28: 2090-2098.

Larsson SC, Bergkvist L, Wolk A (2005) High-fat dairy food and conju-61. 
gated linoleic acid intakes in relation to colorectal cancer incidence in  
the Swedish Mammography Cohort. The American Journal of Clinical  
Nutrition 82: 894-900.

Tricon S, Burdge GC, Jones EL, Russell JJ, El-Khazen S, et al. (2006) 62. 
Effects of dairy products naturally enriched with cis-9, trans-11 con-
jugated linoleic acid on the blood lipid profile in healthy middle-aged 
men. The American Journal of Clinical Nutrition 83: 744-53.

Faulconnier Y, Roy A, Ferlay A, Chardigny LM (2006) Effect of dietary 63. 
supply of butters rich either in trans-10- 18:1 or in trans-11-18:1 plus 
cis-9, trans-11-18:2 on rabbit adipose tissue and liver lipogenic activi-
ties. British Journal of Nutrition 96: 461-468.

Kim SK, Byun HG, Park PJ, Shahidi F (2001) Angiotensin I convert-64. 
ing enzyme inhibitory peptides purified from bovine skin gelatin hydro-
lysate. Journal of Agriculture and Food Chemistry 49: 2992-2997.

https://www.semanticscholar.org/paper/Whey-proteins-and-peptides%3A-beneficial-effects-on-Beaulieu-Dupont/b435d292f44b55113128ce0d4c43a5b97f8b5659
https://www.semanticscholar.org/paper/Whey-proteins-and-peptides%3A-beneficial-effects-on-Beaulieu-Dupont/b435d292f44b55113128ce0d4c43a5b97f8b5659
https://pubag.nal.usda.gov/catalog/692682
https://pubag.nal.usda.gov/catalog/692682
https://pubag.nal.usda.gov/catalog/692682
https://www.ncbi.nlm.nih.gov/pubmed/12769733
https://www.ncbi.nlm.nih.gov/pubmed/12769733
http://clinchem.aaccjnls.org/content/53/5/955
http://clinchem.aaccjnls.org/content/53/5/955
http://clinchem.aaccjnls.org/content/53/5/955
https://www.sciencedirect.com/science/article/abs/pii/S0958694606001464
https://www.sciencedirect.com/science/article/abs/pii/S0958694606001464
https://www.sciencedirect.com/science/article/abs/pii/S0958694605002426
https://www.sciencedirect.com/science/article/abs/pii/S0958694605002426
https://www.ncbi.nlm.nih.gov/pubmed/2911608
https://www.ncbi.nlm.nih.gov/pubmed/2911608
https://www.ncbi.nlm.nih.gov/pubmed/2911608
https://www.ncbi.nlm.nih.gov/pubmed/2911608
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1483887/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1483887/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1483887/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1483887/
https://www.hindawi.com/journals/er/2014/517164/
https://www.hindawi.com/journals/er/2014/517164/
https://www.hindawi.com/journals/er/2014/517164/
https://www.hindawi.com/journals/bmri/2014/534915/
https://www.hindawi.com/journals/bmri/2014/534915/
https://www.hindawi.com/journals/bmri/2014/534915/
https://www.hindawi.com/journals/bmri/2014/534915/
https://www.tandfonline.com/doi/abs/10.1080/07315724.2000.10718082
https://www.tandfonline.com/doi/abs/10.1080/07315724.2000.10718082
https://www.tandfonline.com/doi/abs/10.1080/07315724.2000.10718082
https://www.sciencedirect.com/science/article/abs/pii/S0955286397000934
https://www.sciencedirect.com/science/article/abs/pii/S0955286397000934
https://www.sciencedirect.com/science/article/abs/pii/S0955286397000934
https://www.sciencedirect.com/science/article/abs/pii/S0955286397000934
https://www.ncbi.nlm.nih.gov/pubmed/9535724
https://www.ncbi.nlm.nih.gov/pubmed/9535724
https://www.ncbi.nlm.nih.gov/pubmed/9535724
https://www.ncbi.nlm.nih.gov/pubmed/9535724
https://www.ncbi.nlm.nih.gov/pubmed/9137439
https://www.ncbi.nlm.nih.gov/pubmed/9137439
https://www.ncbi.nlm.nih.gov/pubmed/9137439
https://www.ncbi.nlm.nih.gov/pubmed/9137439
https://www.ncbi.nlm.nih.gov/pubmed/20486467
https://www.ncbi.nlm.nih.gov/pubmed/20486467
https://www.ncbi.nlm.nih.gov/pubmed/20486467
https://www.ncbi.nlm.nih.gov/pubmed/20486467
https://www.ncbi.nlm.nih.gov/pubmed/21649532
https://www.ncbi.nlm.nih.gov/pubmed/21649532
https://www.ncbi.nlm.nih.gov/pubmed/21649532
https://www.ncbi.nlm.nih.gov/pubmed/21649532
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2857163/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2857163/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2857163/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2857163/
https://europepmc.org/abstract/med/28412006
https://europepmc.org/abstract/med/28412006
https://europepmc.org/abstract/med/28412006
https://www.ncbi.nlm.nih.gov/pubmed/27283637
https://www.ncbi.nlm.nih.gov/pubmed/27283637
https://www.ncbi.nlm.nih.gov/pubmed/27283637
https://www.ncbi.nlm.nih.gov/pubmed/27283637
https://www.ncbi.nlm.nih.gov/pubmed/27865495
https://www.ncbi.nlm.nih.gov/pubmed/27865495
https://www.ncbi.nlm.nih.gov/pubmed/27865495
https://www.ncbi.nlm.nih.gov/pubmed/27865495
https://www.ncbi.nlm.nih.gov/pubmed/28541500
https://www.ncbi.nlm.nih.gov/pubmed/28541500
https://www.ncbi.nlm.nih.gov/pubmed/28541500
https://www.ncbi.nlm.nih.gov/pubmed/28541500
https://www.ncbi.nlm.nih.gov/pubmed/28541500
https://www.ncbi.nlm.nih.gov/pubmed/27631207
https://www.ncbi.nlm.nih.gov/pubmed/27631207
https://www.ncbi.nlm.nih.gov/pubmed/27631207
https://www.tandfonline.com/doi/abs/10.1271/bbb.90862
https://www.tandfonline.com/doi/abs/10.1271/bbb.90862
https://www.tandfonline.com/doi/abs/10.1271/bbb.90862
https://www.tandfonline.com/doi/abs/10.1271/bbb.90862
https://academicjournals.org/journal/AJPP/article-full-text-pdf/A48DF4027261
https://academicjournals.org/journal/AJPP/article-full-text-pdf/A48DF4027261
https://academicjournals.org/journal/AJPP/article-full-text-pdf/A48DF4027261
https://www.ncbi.nlm.nih.gov/pubmed/24506387
https://www.ncbi.nlm.nih.gov/pubmed/24506387
https://www.ncbi.nlm.nih.gov/pubmed/24506387
https://www.ncbi.nlm.nih.gov/pubmed/24506387
https://www.ncbi.nlm.nih.gov/pubmed/16210722
https://www.ncbi.nlm.nih.gov/pubmed/16210722
https://www.ncbi.nlm.nih.gov/pubmed/16210722
https://www.ncbi.nlm.nih.gov/pubmed/16210722
https://www.ncbi.nlm.nih.gov/pubmed/16600923
https://www.ncbi.nlm.nih.gov/pubmed/16600923
https://www.ncbi.nlm.nih.gov/pubmed/16600923
https://www.ncbi.nlm.nih.gov/pubmed/16600923
https://www.ncbi.nlm.nih.gov/pubmed/16925850
https://www.ncbi.nlm.nih.gov/pubmed/16925850
https://www.ncbi.nlm.nih.gov/pubmed/16925850
https://www.ncbi.nlm.nih.gov/pubmed/16925850
https://www.ncbi.nlm.nih.gov/pubmed/11409999
https://www.ncbi.nlm.nih.gov/pubmed/11409999
https://www.ncbi.nlm.nih.gov/pubmed/11409999


Citation: Kathuria D, Gautam S, Harma S, Sharma KD (2019) Animal Based Bioactives for Health and Wellness. Food Nutr J 4: 203. DOI: 10.29011/2575-
7091.100103

12 Volume 4; Issue 04

Food Nutr J, an open access journal
ISSN: 2575-7091

Liu Q, Kong B, Xiong Y, Xia X (2010) Antioxidant activity and functional 65. 
properties of porcine plasma protein hydrolysate as influenced by the  
degree of hydrolysis. Food Chemistry 118: 403-410.

Escudero E, Toldra F, Sentandreu MA, Nishimura H, Arihara K (2012) 66. 
Antihypertensive activity of peptides identified in the in vitro gastroin-
testinal digest of pork meat. Meat Science 91: 382-384.

Ulvi H, Aygul R, Demir R (2010) Effect of L-carnitine on diabetic neu-67. 
ropathy and ventricular dispersion in patients with diabetes mellitus. 
Turkish Journal of Medical Sciences 40: 169-175.

Lee BJ, Yen CH, Hsu HC, Lin JY, Hsia S, et al. (2012a) A significant 68. 
correlation between the plasma levels of coenzyme Q10 and vitamin 
B-6 and a reduced risk of coronary artery disease. Nutrition research 
32: 751-756.

Lee BJ, Huang YC, Chen SJ, Lin PT (2012b) Effects of coenzyme Q10 69. 
supplementation on inflammatory markers (high-sensitivity C-reactive  
protein, interleukin-6, and homocysteine) in patients with coronary ar-
tery disease. Nutrition 28: 767-772.

Tromba L, Perla FM, Carbotta G, Chiesa C, Pacifico L (2019) Effect of 70. 
Alpha-Lipoic Acid Supplementation on Endothelial Function and Car-
diovascular Risk Factor in Overweight/Obese Youths: A Double-Blind, 
Placebo- Controlled Randomized Trial. Nutrients 11: 375.

Sun X, Chakrabarti S, Fang J, Yin Y, Wu J (2016) Low Molecular-71. 
Weight Fractions of Alcalase Hydrolyzed Egg Ovomucin Extract Exert 
Anti-Inflammatory Activity in Human Dermal Fibroblasts through the 
Inhibition of TNF Mediated NF-κB Pathway. Nutrition Research 36.

Yu Z, Yin Y, Zhao W, Wang F, Yu Y, et al. (2011) Characterization of 72. 
ACE-inhibitory peptide associated with antioxidant and anticoagula-
tion properties. Journal of Food Science 76: C1149-C1155.

Goodrow EF, Wilson TA, Houde SC, Vishwanathan R, Scollin PA, et 73. 
al. (2006) Consumption of one egg per day increases serum lutein 
and zeaxanthin concentrations in older adults without altering serum 
lipid and lipoprotein cholesterol concentrations. The Journal of Nutri-
tion 136: 2519-2524.

Kelly ER, Plat J, Haenen GRMM, Kijlstra A, Berendschot TTJM (2014) 74. 
The Effect of Modified Eggs and an Egg- Yolk Based Beverage on Se-
rum Lutein and Zeaxanthin Concentrations and Macular Pigment Opti-
cal Density: Results from a Randomized Trial. Plos One 9: e92659.

Tandy S, Chung RWS, Kamili A, Wat E, Weir JM, et al. (2010) Hydro-75. 
genated phosphatidylcholine supplementation reduces hepatic lipid 
levels in mice fed a high-fat diet. Atherosclerosis 213: 142-147.

Mutungi G, Ratliff J, Puglisi M, Torres-Gonzalez M, Vaishnav U, et al.  76. 
(2008) Dietary cholesterol from eggs increases plasma HDL choles-
terol in overweight men consuming a carbohydrate-restricted diet. The 
Journal of Nutrition 138: 272-276.

Ratliff JC, Mutungi G, Puglisi MJ, Fernandez ML (2008) Eggs modu-77. 
late the inflammatory response to carbohydrate restricted diets in 
overweight men. Nutrition & Metabolism 5: 6.

Blesso CN, Andersen CJ, Barona J, Volk B, Volek JS, et al. (2013) 78. 
Effects of carbohydrate restriction and dietary cholesterol provided by 
eggs on clinical risk factors in metabolic syndrome. Journal of Clinical 
Lipidology 7: 463-471.

Almeer R, Alqarni1 A, Alqattan S, Abdi S, Alarifi S, et al. (2018) Effect 79. 
of Honey in Improving Breast Cancer Treatment and Gene Expres-

sion Modulation of MMPs and TIMPs in Triple-Negative Breast Cancer 
Cells. Pakistan Journal of Zoology 50: 1999-2007.

Mabrouk GM, Moselhy S, Zohny SF (2002) Inhibition of methylni-80. 
trosourea (MNU) induced oxidative stress and carcinogenesis by oral-
ly administered bee honey and Nigella grains in Sprague Dawely rats. 
Journal of experimental & clinical cancer research 21: 341-346.

El-kott AF, Kandeel AA, El-Aziz SFA, Ribea HM (2012) Anti-tumor Ef-81. 
fects of Bee Honey on PCNA and P53 Expression in the Rat Hepa-
tocarcinogenesis. International Journal of Cancer Research 8: 130-
139.

Fernandez-Cabezudo MJ, El-Kharrag R, Torab F, Bashir G, George 82. 
JA, et al. (2013) Intravenous Administration of Manuka Honey Inhibits 
Tumor Growth and Improves Host Survival When Used in Combina-
tion with Chemotherapy in a Melanoma Mouse Model. Plos One 8: 
e55993.

Erejuwa OO, Gurtu S, Sulaiman SA, Ab Wahab MS, Sirajudeen KN, et 83. 
al. (2010) Hypoglycemic and antioxidant effects of honey supplemen-
tation in streptozotocin-induced diabetic rats. International Journal of 
Vitamin and Nutrition Reseasrch 80: 74-82.

Aziz CBA, Ismail CAN, CheHussin CM, Mohamed M (2014) The Anti-84. 
nociceptive Effects of Tualang Honey in Male Sprague-Dawley Rats: 
A Preliminary Study. Journal of Traditional and Complementary Medi-
cine 4: 298 302.

Kamaruzaman NA, Sulaiman SA, Kaur G, Yahaya B (2014) Inhalation 85. 
of honey reduces airway inflammation and histopathological changes  
in a rabbit model of ovalbumin-induced chronic asthma. BMC Comple-
ment and Alternative Medicine 14: 176.

Jurcau R, Jurcau I (2017) Effect of Manuka honey administration on 86. 
malondialdehyde, in intense exercise. Palestrica of the third millen-
nium - Civilization and Sport 18: 201-205.

Williams P (2007) Nutritional composition of red meat. Nutrition and 87. 
Dietetics 64: S113-S119.

Jimenez-Colmenero F (2007) Healthier lipid formulation approaches 88. 
in meat-based functional foods. Technological options for replacement 
of meat fats by nonmeat fats. Trends in Food Science and Technology 
18: 567-578.

Arihara K (2006) Functional properties of bioactive peptides derived 89. 
from meat proteins. In: Barbosa- C´anovas GV (Eds.). Advanced 
technologies for meat processing, CRC press, New York. Pg No: 245-
273.

Luppa D (2004) Involvement of L-carnitine in the regulation of fatty and 90. 
carbohydrate metabolism. Clinical Sports Medicine 5: 25-34.

Galloway SDR, Broad EM (2005) Oral L-Carnitine supplementation 91. 
and exercise metabolism. Monthly Bulletin for Chemistry 136: 1391-
1410.

Brass EP (2000) Supplemental carnitine and exercise. American Jour-92. 
nal of Clinical Nutrition 72: 618S-623S.

Lohninger A, Pittner G, Pittner F (2005) L-Carnitine: New aspects of a 93. 
known compound - a brief survey. Monthly Bulletin for Chemistry 136: 
1255-1268.

Rebouche CJ (1992) Carnitine function and requirements during the 94. 
life cycle. FASEB Journal 6: 3379-3386.

https://www.sciencedirect.com/science/article/pii/S0308814609006426
https://www.sciencedirect.com/science/article/pii/S0308814609006426
https://www.sciencedirect.com/science/article/pii/S0308814609006426
https://www.ncbi.nlm.nih.gov/pubmed/22405912
https://www.ncbi.nlm.nih.gov/pubmed/22405912
https://www.ncbi.nlm.nih.gov/pubmed/22405912
https://www.semanticscholar.org/paper/Effect-of-L-carnitine-on-diabetic-neuropathy-and-in-Ulvi-Ayg%C3%BCl/1b11823383100f56e0b42bd3e967aa94cb93b1ba
https://www.semanticscholar.org/paper/Effect-of-L-carnitine-on-diabetic-neuropathy-and-in-Ulvi-Ayg%C3%BCl/1b11823383100f56e0b42bd3e967aa94cb93b1ba
https://www.semanticscholar.org/paper/Effect-of-L-carnitine-on-diabetic-neuropathy-and-in-Ulvi-Ayg%C3%BCl/1b11823383100f56e0b42bd3e967aa94cb93b1ba
https://www.ncbi.nlm.nih.gov/pubmed/23146771
https://www.ncbi.nlm.nih.gov/pubmed/23146771
https://www.ncbi.nlm.nih.gov/pubmed/23146771
https://www.ncbi.nlm.nih.gov/pubmed/23146771
https://www.ncbi.nlm.nih.gov/pubmed/22342390
https://www.ncbi.nlm.nih.gov/pubmed/22342390
https://www.ncbi.nlm.nih.gov/pubmed/22342390
https://www.ncbi.nlm.nih.gov/pubmed/22342390
https://www.ncbi.nlm.nih.gov/pubmed/30759784
https://www.ncbi.nlm.nih.gov/pubmed/30759784
https://www.ncbi.nlm.nih.gov/pubmed/30759784
https://www.ncbi.nlm.nih.gov/pubmed/30759784
https://www.ncbi.nlm.nih.gov/pubmed/27333955
https://www.ncbi.nlm.nih.gov/pubmed/27333955
https://www.ncbi.nlm.nih.gov/pubmed/27333955
https://www.ncbi.nlm.nih.gov/pubmed/27333955
https://www.ncbi.nlm.nih.gov/pubmed/22417578
https://www.ncbi.nlm.nih.gov/pubmed/22417578
https://www.ncbi.nlm.nih.gov/pubmed/22417578
https://www.ncbi.nlm.nih.gov/pubmed/16988120
https://www.ncbi.nlm.nih.gov/pubmed/16988120
https://www.ncbi.nlm.nih.gov/pubmed/16988120
https://www.ncbi.nlm.nih.gov/pubmed/16988120
https://www.ncbi.nlm.nih.gov/pubmed/16988120
https://www.ncbi.nlm.nih.gov/pubmed/24675775
https://www.ncbi.nlm.nih.gov/pubmed/24675775
https://www.ncbi.nlm.nih.gov/pubmed/24675775
https://www.ncbi.nlm.nih.gov/pubmed/24675775
https://www.ncbi.nlm.nih.gov/pubmed/20832797
https://www.ncbi.nlm.nih.gov/pubmed/20832797
https://www.ncbi.nlm.nih.gov/pubmed/20832797
https://www.ncbi.nlm.nih.gov/pubmed/18203890
https://www.ncbi.nlm.nih.gov/pubmed/18203890
https://www.ncbi.nlm.nih.gov/pubmed/18203890
https://www.ncbi.nlm.nih.gov/pubmed/18203890
https://www.ncbi.nlm.nih.gov/pubmed/18289377
https://www.ncbi.nlm.nih.gov/pubmed/18289377
https://www.ncbi.nlm.nih.gov/pubmed/18289377
https://www.ncbi.nlm.nih.gov/pubmed/24079288
https://www.ncbi.nlm.nih.gov/pubmed/24079288
https://www.ncbi.nlm.nih.gov/pubmed/24079288
https://www.ncbi.nlm.nih.gov/pubmed/24079288
https://researcherslinks.com/current-issues/Effect-of-Honey-in-Improving-Breast-Cancer/20/1/1678
https://researcherslinks.com/current-issues/Effect-of-Honey-in-Improving-Breast-Cancer/20/1/1678
https://researcherslinks.com/current-issues/Effect-of-Honey-in-Improving-Breast-Cancer/20/1/1678
https://researcherslinks.com/current-issues/Effect-of-Honey-in-Improving-Breast-Cancer/20/1/1678
https://www.ncbi.nlm.nih.gov/pubmed/12385575
https://www.ncbi.nlm.nih.gov/pubmed/12385575
https://www.ncbi.nlm.nih.gov/pubmed/12385575
https://www.ncbi.nlm.nih.gov/pubmed/12385575
https://scialert.net/abstract/?doi=ijcr.2012.130.139
https://scialert.net/abstract/?doi=ijcr.2012.130.139
https://scialert.net/abstract/?doi=ijcr.2012.130.139
https://scialert.net/abstract/?doi=ijcr.2012.130.139
https://www.ncbi.nlm.nih.gov/pubmed/23409104
https://www.ncbi.nlm.nih.gov/pubmed/23409104
https://www.ncbi.nlm.nih.gov/pubmed/23409104
https://www.ncbi.nlm.nih.gov/pubmed/23409104
https://www.ncbi.nlm.nih.gov/pubmed/23409104
https://www.ncbi.nlm.nih.gov/pubmed/20533247
https://www.ncbi.nlm.nih.gov/pubmed/20533247
https://www.ncbi.nlm.nih.gov/pubmed/20533247
https://www.ncbi.nlm.nih.gov/pubmed/20533247
https://www.sciencedirect.com/science/article/pii/S2225411016302498
https://www.sciencedirect.com/science/article/pii/S2225411016302498
https://www.sciencedirect.com/science/article/pii/S2225411016302498
https://www.sciencedirect.com/science/article/pii/S2225411016302498
https://bmccomplementalternmed.biomedcentral.com/articles/10.1186/1472-6882-14-176
https://bmccomplementalternmed.biomedcentral.com/articles/10.1186/1472-6882-14-176
https://bmccomplementalternmed.biomedcentral.com/articles/10.1186/1472-6882-14-176
https://bmccomplementalternmed.biomedcentral.com/articles/10.1186/1472-6882-14-176
http://www.pm3.ro/palestrica-of-the-third-millennium-civilization-and-sport-vol-18-no-4-october-december-2017/effect-of-manuka-honey-administration-on-malondialdehyde-in-intense-exercise/
http://www.pm3.ro/palestrica-of-the-third-millennium-civilization-and-sport-vol-18-no-4-october-december-2017/effect-of-manuka-honey-administration-on-malondialdehyde-in-intense-exercise/
http://www.pm3.ro/palestrica-of-the-third-millennium-civilization-and-sport-vol-18-no-4-october-december-2017/effect-of-manuka-honey-administration-on-malondialdehyde-in-intense-exercise/
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1747-0080.2007.00197.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1747-0080.2007.00197.x
https://pubag.nal.usda.gov/catalog/3029936
https://pubag.nal.usda.gov/catalog/3029936
https://pubag.nal.usda.gov/catalog/3029936
https://pubag.nal.usda.gov/catalog/3029936
https://academic.oup.com/ajcn/article/72/2/618S/4729710
https://academic.oup.com/ajcn/article/72/2/618S/4729710
https://www.ncbi.nlm.nih.gov/pubmed/1464372
https://www.ncbi.nlm.nih.gov/pubmed/1464372


Citation: Kathuria D, Gautam S, Harma S, Sharma KD (2019) Animal Based Bioactives for Health and Wellness. Food Nutr J 4: 203. DOI: 10.29011/2575-
7091.100103

13 Volume 4; Issue 03

Food Nutr J, an open access journal
ISSN: 2575-7091

Motohashi N, Gallagher R, Anuradha V, Gollapudi R (2017) Co-en-95. 
zyme Q10 (Ubiquinone): It’s Implication in Improving the Life Style of 
the Elderly. Medical Clinical Reviews 3: 10.

Bentinger M, Brismar K, Dallner G (2007) The antioxidant role of coen-96. 
zyme Q. Mitochondrion 7: S41-S50.

Bustamante J, Lodge JK, Marcocci L, Tritschler HJ, Packer L, et 97. 
al.(1998) Alpha-lipoic acid in liver metabolism and disease. Free Radi-
cal Biology and Medicine 24: 1023-1039.

Hussein SA, Hassanin MR, El-Barky AR (2012) Biochemical effect of 98. 
alpha-lipoic acid on lipid profiles, lipid peroxidation and status of an-
tioxidant enzymes in streptozotocin induced diabetes in rats. Benha 
Veterinary Medical Journal 23: 34-47.

Higdon J, Hagen TM (2006) Lipoic acid. Linus Pauling Institute: Micro-99. 
nutrient Information Center.

Abe H (2000) Role of histidine-related compounds as intracellular 100. 
proton buffering constituents in vertebrate muscle. Biochemistry 65: 
757-765.

Reddy VP, Garrett MR, Perry G, Smith MA (2005) Carnosine: A versa-101. 
tile antioxidant and antiglycating agent. Science of Aging Knowledge 
Environment 18: 12.

Bouckenooghe T, Remacle C, Reusens B (2006) Is taurine a function-102. 
al nutrient? Current Opinion in Clinical Nutrition and Metabolic Care 
9: 728-733.

Bretz M (2002) Taurine: Chemistry, Biochemistry, Application. Essay at 103. 
the Institute of Pharmacy and Food Chemistry of the Bavarian Julius-
Maximilians-University Wurzburg.

Carrillo S, Rios VH, Calvo C, Carranco ME, Casas M, et al. (2012) 104. 
N-3 fatty acid content in eggs laid by hens fed with marine algae and  
sardine oil and stored at different times and temperatures. Journal of 
Applied Phycology 24: 593-599.

Fujita H, Sasaki R, Yoshikawa M (1995) Potentiation of the anthyper-105. 
tensive activity of orally administered ovokinin, a vasorelaxing peptide 
derived from ovalbumin, by emulsification in egg phosphatidylcholine. 
Bioscience Biotechnology and Biochemistry 59: 2344.

Herron KL, Fernandez ML (2004) Are the current dietary guidelines 106. 
regarding egg consumption appropriate?. Journal of Nutrition 134: 
187-190.

Rakonjac S, Bogosavljevic-Boskovic S, Pavlovski Z, Skrbic Z, Dosk-107. 
ovic V, et al. (2014) Laying hen rearing systems: A review of major pro-
duction results and egg quality traits. World’s Poultry Science Journal  
70: 93-104.

Jung S, Kim DH, Son JH, Nam K, Dong DU, et al. (2012) The function-108. 
al property of egg yolk phosvitin as a melanogenesis inhibitor. Food 
Chemistry 135: 993-998.

Shin JY, Xun P, Nakamura Y, He K (2013) Egg consumption in relation 109. 
to risk of cardiovascular disease and diabetes: A systematic review 
and meta-analysis. The American Journal of Clinical Nutrition 98: 146-
159.

Ballesteros MN, Valenzuela F, Robles AE, Artalejo E, Aguilar D, et al. 110. 
(2015) One egg per day improves inflammation when compared to an 
oatmeal-based breakfast without increasing other cardiometabolic risk 
factors in diabetic patients. Nutrients 7: 3449-3463.

Blesso CN (2015) Egg phospholipids and cardiovascular health. Nu-111. 
trients 7: 2731-2747.

Nimalaratne C, Wu J (2015) Hen egg as an antioxidant food commod-112. 
ity: A review. Nutrients 7: 8274-8293.

Nimalaratne C, Savard P, Gauthier SF, Schieber A, Wu J (2015) Bioac-113. 
cessibility and digestive stability of carotenoids in cooked eggs studied 
using a dynamic in vitro gastrointestinal model. Journal of Agricultural 
and Food Chemistry 63: 2956-2962.

Böhm F, Edge R, Truscott G (2012) Interactions of dietary carotenoids 114. 
with activated (singlet) oxygen and free radicals: Potential effects for 
human health. Molecular Nutrition & Food Research 56: 205-216.

Li B, Ahmed F, Bernstein PS (2010) Studies on the singlet oxygen 115. 
scavenging mechanism of human macular pigment. Archives of Bio-
chemistry and Biophysics 504: 56-60.

Song WO, Kerver JM (2000) Nutritional contribution of eggs to Ameri-116. 
can diets. Journal of the American College of Nutrition 19: 556-562.

Noori S, Faiza S, Mohammed A, Amjed A, Khelod YS, et al. (2014) 117. 
Effects of natural honey on polymicrobial culture of various human 
pathogens. Archive Medical Science 10: 246-250.

Schramm DD, Karim M, Schrader HR, Holt RR, Cardetti M, et al. 118. 
(2003) Honey with high levels of antioxidants can provide protection 
to healthy human subjects. Journal of Agriculture and Food Chemistry 
51:1732-1735.

Akanmu MA, Olowookere TA, Atunwa SA, Ibrahim BO, Lamidi OF, et 119. 
al. (2011) Neuropharmacological effects of Nigerian honey in mice. 
African Journal of Traditional, Complementary and Alternative Medi-
cines 8: 230- 249.

Manisha DB, Shyamapada M (2011) Honey: Its medicinal property 120. 
and antibacterial activity. Asian Pacific Journal of Tropical Biomedicine 
1: 154-160.

Alvarez-Suarez JM, Giampieri F, Cordero D, Gasparrini M, Forbes-121. 
Hernandez TYet al. (2016) Activation of AMPK/Nrf2 signaling by 
Manuka honey protects human dermal fibroblasts against oxidative 
damage by improving antioxidant response and mitochondrial function 
promoting wound healing. Journal of Functional Foods 25: 38-49.

Mohamed H, Salma MA, Al-Lenjawi B, Abdi S, Gou da Z, et al. (2015) 122. 
The efficacy and safety of natural honey on the healing of foot ulcers:  
A case series. Wounds 27: 103-114.

Saha A, Chattopadhyay S, Azam MD, Sur PK (2012) The role of honey 123. 
in healing of bedsores in cancer patients. South Asian Journal of Can-
cer 1: 66-71.

Kumar P, Sindhu RK, Narayan S, Singh I (2010) Honey collected from 124. 
different floras of Chandigarh Tricity: A comparative study involving 
physicochemical parameters and biochemical activities. Journal of Di-
etary Supplements 7: 303-313.

Orsolic N, Knezevic A, Sver L, Terzic S, Hackenberger BK, et al. (2003) 125. 
Influence of honey bee products on transplantable murine tumours. 
Veterinary and Comparative Oncology 1: 216-226.

Folli F, Corradi D, Fanti P, Davalli A, Paez A, et al. (2011) The role of 126. 
oxidative stress in the pathogenesis of type 2 diabetes mellitus micro- 
and macrovascular complications: Avenues for a mechanistic-based 
therapeutic approach. Current Diabetes Reviews 7: 313-324.

Ahmed A, Khan RA, Azim MK, Saeed SA, Mesaik MA, et al. (2011) 127. 
Effect of natural honey on human platelets and blood coagulation pro-
teins. Pakistan Journal of Pharmaceuticals Sciences 24: 389-397.

http://medical-clinical-reviews.imedpub.com/coenzyme-q10-ubiquinone-its-implication-in-improving-the-life-style-of-the-elderly.php?aid=20394
http://medical-clinical-reviews.imedpub.com/coenzyme-q10-ubiquinone-its-implication-in-improving-the-life-style-of-the-elderly.php?aid=20394
http://medical-clinical-reviews.imedpub.com/coenzyme-q10-ubiquinone-its-implication-in-improving-the-life-style-of-the-elderly.php?aid=20394
https://www.ncbi.nlm.nih.gov/pubmed/17482888
https://www.ncbi.nlm.nih.gov/pubmed/17482888
https://www.ncbi.nlm.nih.gov/pubmed/9607614
https://www.ncbi.nlm.nih.gov/pubmed/9607614
https://www.ncbi.nlm.nih.gov/pubmed/9607614
https://lpi.oregonstate.edu/mic/dietary-factors/lipoic-acid
https://lpi.oregonstate.edu/mic/dietary-factors/lipoic-acid
https://www.ncbi.nlm.nih.gov/pubmed/10951092
https://www.ncbi.nlm.nih.gov/pubmed/10951092
https://www.ncbi.nlm.nih.gov/pubmed/10951092
https://www.ncbi.nlm.nih.gov/pubmed/15872311
https://www.ncbi.nlm.nih.gov/pubmed/15872311
https://www.ncbi.nlm.nih.gov/pubmed/15872311
https://www.ncbi.nlm.nih.gov/pubmed/17053427
https://www.ncbi.nlm.nih.gov/pubmed/17053427
https://www.ncbi.nlm.nih.gov/pubmed/17053427
https://www.semanticscholar.org/paper/n-3-Fatty-acid-content-in-eggs-laid-by-hens-fed-and-Carrillo-R%C3%ADos/ff9ab4763f10e885be07449c81872fed730ae359
https://www.semanticscholar.org/paper/n-3-Fatty-acid-content-in-eggs-laid-by-hens-fed-and-Carrillo-R%C3%ADos/ff9ab4763f10e885be07449c81872fed730ae359
https://www.semanticscholar.org/paper/n-3-Fatty-acid-content-in-eggs-laid-by-hens-fed-and-Carrillo-R%C3%ADos/ff9ab4763f10e885be07449c81872fed730ae359
https://www.semanticscholar.org/paper/n-3-Fatty-acid-content-in-eggs-laid-by-hens-fed-and-Carrillo-R%C3%ADos/ff9ab4763f10e885be07449c81872fed730ae359
https://www.tandfonline.com/doi/abs/10.1271/bbb.59.2344
https://www.tandfonline.com/doi/abs/10.1271/bbb.59.2344
https://www.tandfonline.com/doi/abs/10.1271/bbb.59.2344
https://www.tandfonline.com/doi/abs/10.1271/bbb.59.2344
https://academic.oup.com/jn/article/134/1/187/4688284
https://academic.oup.com/jn/article/134/1/187/4688284
https://academic.oup.com/jn/article/134/1/187/4688284
https://www.cambridge.org/core/journals/world-s-poultry-science-journal/article/laying-hen-rearing-systems-a-review-of-major-production-results-and-egg-quality-traits/F232F5B7D229C0750BEEA9F7DBAE4FB6
https://www.cambridge.org/core/journals/world-s-poultry-science-journal/article/laying-hen-rearing-systems-a-review-of-major-production-results-and-egg-quality-traits/F232F5B7D229C0750BEEA9F7DBAE4FB6
https://www.cambridge.org/core/journals/world-s-poultry-science-journal/article/laying-hen-rearing-systems-a-review-of-major-production-results-and-egg-quality-traits/F232F5B7D229C0750BEEA9F7DBAE4FB6
https://www.cambridge.org/core/journals/world-s-poultry-science-journal/article/laying-hen-rearing-systems-a-review-of-major-production-results-and-egg-quality-traits/F232F5B7D229C0750BEEA9F7DBAE4FB6
https://www.ncbi.nlm.nih.gov/pubmed/22953815
https://www.ncbi.nlm.nih.gov/pubmed/22953815
https://www.ncbi.nlm.nih.gov/pubmed/22953815
https://www.ncbi.nlm.nih.gov/pubmed/23676423
https://www.ncbi.nlm.nih.gov/pubmed/23676423
https://www.ncbi.nlm.nih.gov/pubmed/23676423
https://www.ncbi.nlm.nih.gov/pubmed/23676423
https://www.ncbi.nlm.nih.gov/pubmed/25970149
https://www.ncbi.nlm.nih.gov/pubmed/25970149
https://www.ncbi.nlm.nih.gov/pubmed/25970149
https://www.ncbi.nlm.nih.gov/pubmed/25970149
https://www.ncbi.nlm.nih.gov/pubmed/25871489
https://www.ncbi.nlm.nih.gov/pubmed/25871489
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4632414/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4632414/
https://pubs.acs.org/doi/abs/10.1021/jf505615w
https://pubs.acs.org/doi/abs/10.1021/jf505615w
https://pubs.acs.org/doi/abs/10.1021/jf505615w
https://pubs.acs.org/doi/abs/10.1021/jf505615w
https://www.semanticscholar.org/paper/Interactions-of-dietary-carotenoids-with-activated-Boehm-Edge/747cf56961b706d680a4a801be5055d3b3fd19fa
https://www.semanticscholar.org/paper/Interactions-of-dietary-carotenoids-with-activated-Boehm-Edge/747cf56961b706d680a4a801be5055d3b3fd19fa
https://www.semanticscholar.org/paper/Interactions-of-dietary-carotenoids-with-activated-Boehm-Edge/747cf56961b706d680a4a801be5055d3b3fd19fa
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2957523/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2957523/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2957523/
https://www.ncbi.nlm.nih.gov/pubmed/11023007
https://www.ncbi.nlm.nih.gov/pubmed/11023007
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4042029/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4042029/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4042029/
https://www.ncbi.nlm.nih.gov/pubmed/12617614
https://www.ncbi.nlm.nih.gov/pubmed/12617614
https://www.ncbi.nlm.nih.gov/pubmed/12617614
https://www.ncbi.nlm.nih.gov/pubmed/12617614
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3252218/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3252218/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3252218/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3252218/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3609166/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3609166/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3609166/
https://www.sciencedirect.com/science/article/abs/pii/S1756464616301220
https://www.sciencedirect.com/science/article/abs/pii/S1756464616301220
https://www.sciencedirect.com/science/article/abs/pii/S1756464616301220
https://www.sciencedirect.com/science/article/abs/pii/S1756464616301220
https://www.sciencedirect.com/science/article/abs/pii/S1756464616301220
https://www.ncbi.nlm.nih.gov/pubmed/25855854
https://www.ncbi.nlm.nih.gov/pubmed/25855854
https://www.ncbi.nlm.nih.gov/pubmed/25855854
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3876612/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3876612/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3876612/
https://www.tandfonline.com/doi/abs/10.3109/19390211.2010.508034
https://www.tandfonline.com/doi/abs/10.3109/19390211.2010.508034
https://www.tandfonline.com/doi/abs/10.3109/19390211.2010.508034
https://www.tandfonline.com/doi/abs/10.3109/19390211.2010.508034
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1476-5810.2003.00029.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1476-5810.2003.00029.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1476-5810.2003.00029.x
https://www.ncbi.nlm.nih.gov/pubmed/21838680
https://www.ncbi.nlm.nih.gov/pubmed/21838680
https://www.ncbi.nlm.nih.gov/pubmed/21838680
https://www.ncbi.nlm.nih.gov/pubmed/21838680
https://www.ncbi.nlm.nih.gov/pubmed/21715274
https://www.ncbi.nlm.nih.gov/pubmed/21715274
https://www.ncbi.nlm.nih.gov/pubmed/21715274

