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INTRODUCTION
The milk contains few physiologically useful segments including the 
proteins, nutrients, for an example, the vitamin E, and the vitamin C 
just as carotenoids and flavonoids with the cell reinforcement properties. 
Thusly, milk with a higher cell reinforcement limit will reflect the more 
noteworthy oxidative security and give conceivably more prominent 
insurance to the purchaser from openness to the oxidative pressure 
that is perceived as a noticeable component of numerous intense and 
persistent infections.1,2 Lately, the significant interest has focused on 
goat’s milk for its nourishing and biofunctional properties.3 Capra 
hircus were among the primary livestock to be domesticated. As shown 
by the archaeological evidence, they have been related to the man in 
a harmonious relationship for as long as 10,000 years.4 In many parts 
of the world, Capra hircus are significant milk producers of the tropics 
and make a significant contribution a significant contribution to human 
nutrition in the majority of developed countries.5 A Capra hircus is often 
referred to as the “poor man’s cow.6” Capra hircus are available altogether 
of the landmasses and the world’s absolute quantities of Capra hircus 
were 861.9 million. The biggest number of Capra hircus is seen in Asia, 
trailed by Africa, in Asia 514.4 million, Africa 291.1 million, Northern 
America 3.0 million, Central America 9.0 million, Caribbean 3.9 
million, South America 21.4 million, Europe 18.0 million and Oceania 
0.9 million.7 Around 80% of Capra hircus milk is produced in Asia.6 In 
such a manner primary nation incorporate India, Bangladesh, Pakistan, 
China, Iran and Turkey. These Figures demonstrate are a solid sign of the 
significance of Capra hircus in the livelihoods of individuals in creating 
and immature countries, especially in Asia.8 The Capra hircus sector has 
inflated considerably throughout the last decades. From 1980 until 1999 
the quantities of Capra hircus farms have ranch have expanded by 55% 

and the Capra hircus milk creation by 58%. In any case, these numbers 
are probably going to be a lot more significant, given because of the lot 
of unreported home utilization particularly in developed countries.9 
Cow milk creation is less expensive and the volumes are much larger 
than cow milk has a lower market value. Commercial Capra hircus milk 
creation is more costly due to bring down profitability, differences due to 
the season, and therefore they would like of larger animal groups. Capra 
hircus milk varies from cow milk in terms of digestibility, alkalinity, 
buffering limit, and certain therapeutic values of medicine and human 
nutrition, in addition to manufacturing variations. Goat’s milk and 
determined dairy items expect significance in the human eating regimen 
with specific pertinence in babies for whom goat’s milk addresses an 
option in a contrast to cow’s milk.10 From a healthful perspective, goat’s 
milk is unique to concerning that of different species. It is characterized 
by little measured unsaturated fat globules and a high substance of 
short-chain unsaturated fats which improve fat edibility and internal 
organ absorption compared with cow’s milk. The fat globules in Capra 
hircus milk were bountiful in sizes under 3.5 μm contrasted with a cow 
which was 4.55 μm. A few investigations revealed that the quantity of 
fat globules less than 5 μm in Capra hircus milk is ~80% contrasted 
with ~60% in cow milk. This trademark adds to the gentler surface of 
Capra hircus milk items and upgrades lipid digestion, along these lines 
making them more absorbable.11 Also, the presence of medium-chain 
unsaturated fats (caproic, caprilic, and capric corrosive) in Capra hircus’ 
milk has been credited to a decrease of cholesterol in human tissues 
by restricting cholesterol stockpiling and improving its preparation.12 
Based on the properties of αS1-casein, Goat’s milk is believed to have a 
lower allergenic capacity than cow’s milk.13 The fat in Capra hircus milk 
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from several chronic illnesses. Goat’s milk contains many peptides, fats, 
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also been found to have cancer-preventive properties. Furthermore, the 
oligosaccharides used in goat’s milk have immunomodulatory properties, 
inhibit pathogenic bacteria adhesion, and have prebiotic and pro-bifidogenic 
properties. Capra hircus milk is particularly recommended for children, 
older adults, and people recovering from illness due to its possible health 
benefits.
Keywords: Capra hircus milk’s compositions, Capra hircus milk’s products, 
Medicinal values of Capra hircus milk.

Correspondence

Prof. Ruchi Tiwari
PSIT-Pranveer Singh Institute of Technology (Pharmacy), Kanpur - Agra - Delhi, 
NH2, Bhauti, Kanpur-209305, Uttar Pradesh, INDIA.

Email id: tiwaridrruchi@gmail.com

DOI: 10.5530/ijpi.2022.4.71

Copyright © 2022 Author(s). Exclusive Licensee Phcog.Net. Distributed under a Creative Commons Attribution License (CC BY 4.0).
This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others 
to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.



Tiwari, et al.: Benefits of Capra hircus milk

International Journal of Pharmaceutical Investigation, Vol 12, Issue 4, Oct-Dec, 2022� 409

Capra hircus milk also has a lower concentration of 1-casein, which gives 
it a lower viscosity and higher water-holding capacity.22 Because of these 
benefits, the taste of Goat’s milk is distinct and more intense than that 
of cow’s milk, which can limit consumer acceptance of its derivatives. 
Capra hircus milk, on the other hand, is easier to absorb than cow milk 
because it lacks agglutinins (Table 3).23

Composition/ Nutritional Values of Capra hircus milk
Dairy food products derived from milk are considered to be an integral 
part of a well-balanced diet. Milk, like a mammal’s first meal, provides all 
of the energy and supplements required for the neonate’s proper growth 
and development. Milk intake ceases in all mammals after weaning, 
except for humans, who continue to drink milk throughout their lives. It 
contains more fat, protein, and ash than cow milk, but less lactose. Capra 
hircus milk has a lower overall casein content but a greater nonprotein 
nitrogen content than cow milk. Capra hircus and cow milk has 3 to  
4 times the protein and ash content of human milk. Capra hircus, cow, 
and human milk have identical total solids and caloric values.24 Milk 
has different physical characteristics and structures depending on 
the species. Milk is a complicated oil-in-water emulsion that includes 
proteins, fats, carbohydrates (primarily lactose), and trace minerals, 
enzymes, immunoglobulins, hormones, cells, and vitamins.12

Lipids
In terms of expense, nutrition, physical, and sensory characteristics 
that dairy products impart, lipids are the most important components 
of Capra hircus milk.25 Triacylglycerol (TAG), which contains a higher 
number of esterified fatty acids, makes up about 97% of the lipid fraction 
of Capra hircus milk.27 Easy lipids like diacylglycerols, monoacylglycerols, 
and cholesterol esters, as well as complex lipids like phospholipids and 
liposoluble compounds like sterols, cholesterol esters, and hydrocarbons, 
are both included in the lipid fraction.27 Capra hircus milk fat content 
varies between breeds, ranging from 2.45 to 7.76 percent. Fat globule 
diameters in Capra hircus, sheep, buffalo, and cow milk were found to 
be 3.49, 4.55, 5.92, and 3.30 m, respectively.28 Tinier fat globules allow 
for better fat dispersion and homogeneity in Capra hircus milk, resulting 
in a larger surface area of fat for improved digestion by lipases.29 Capra 

contains a higher extent of medium-chain unsaturated fats and formed 
linoleic acid, which is related to the qualities of cheddar flavor and 
“goaty” smell of Capra hircus milk just as the counter anti-carcinogenic 
and anti-atherogenic effect. Other than fat, protein in Capra hircus milk 
has a larger buffering limit and particular alkalinity, which might be 
helpful for the treatment of stomach ulcers. This advantage is because 
of more elevated levels of major buffering segments, like proteins, non-
protein nitrogen, and phosphate.11 Another distinctive characteristic of 
Capra hircus milk is casein micelles. They are less solvated, have lower 
heat stability, and lose -casein more quickly than cow milk. They were 
also crucial in the cheese-making process, especially during the edge.12 
In a new report it has been shown that every day utilization of Capra 
hircus’ milk in the eating regimen of immuno-bargained matured 
patients goes about as a down regulator of intense irritation, decreasing 
the misrepresented basal discharge of interleukin (IL)- 8 and IL-6 intense 
reaction, and applying a moderate down-guideline of IL-1b and tumor 
necrosis factor (TNF)- a creation. Antithrombotic properties of casein 
macro-peptides from bovine, ovine, and caprine milk are demonstrated 
by the movement of the g-fibrinogen 400e411 peptide.13 Milk content is 
determined by milk composition, which varies depending on breed, age, 
body size, weight, udder size, diet, lactation stage, season, dry period 
length, and environmental temperature.14 Capra hircus items (mainly 
meat and dairy) have complex taste, aromas, and leanness, as well as 
a specific composition of fats, proteins, amino acids, and fatty acids, 
and have been served in many other nations of the world for decades.15 
Moreover, the beneficial properties of Capra hircus milk, as wells as 
its lower allergenicity when compared to cow milk, has started  the 
interest in Capra hircus milk as a nutritional food and it is presently 
one of the latest things in good dieting in created nations.16 Also, the 
utilization of the milk with specific nutritional properties, alone or in a 
mix with bacterial strains that also have probiotic properties and also can 
contain physiologically active metabolites, maybe one of the options for 
producing new dairy functional beverages.17 Many minerals, like iron, 
calcium, phosphorous, and magnesium, are better used by Capra hircus 
milk and milk products in the digestive and metabolic processes.18 Since 
platelet transfusion is not always possible from outside, Capra hircus 
milk is commonly prescribed to dengue patients to maintain body fluid 
balance. Capra hircus milk diet increased biliary cholesterol secretion, 
lowering plasma cholesterol levels, but phospholipids, biliary acid, and 
lithogenic levels remained unchanged.19

Difference between Capra hircus Milk vs. Cow Milk
In several respects, Capra hircus milk is a very healthy food, because it is 
naturally homogenized. Capra hircus milk will be much easier to digest 
than cow milk, as it contains fewer protein molecules than cow milk. 
Capra hircus milk fat molecules have a smaller, more fragile membrane, 
about half the size of cow milk fat molecules. In the Table 1, the differences 
in constituents between cow and Capra hircus milk are mentioned.20

Beneficial Health Effects of Goat’s Milk over the Cow’s Milk
When Capra hircus milk is compared to cow milk, it has been 
discovered that Capra hircus milk aids in the digestion and metabolic 
utilization of many minerals such as iron, phosphorous, calcium, and 
magnesium, as well as the prevention of diseases such as anemia and 
bone demineralization. There was a greater recovery with Capra hircus 
milk in cases of ferrocene anemia and bone demineralization. Capra 
hircus milk has a beneficial effect on mineral metabolism. Patients who 
are allergic to cow milk may also use it as a supplement.21 Capra hircus 
milk contains a high concentration of fat globules that are smaller than 
those found in cow milk; globule diameters average about 3.6 and 3.0 m,  
respectively, compared to 4.0 m in cow milk (Table 2). Capra hircus-
derived goods have a finer texture due to the smaller size of fat globules. 

Table 1: Constituents difference between cow and Capra hircus milk.[24]

Constituents Cow Milk Capra hircus Milk

Protein (%)    3.2   3.4

Lactose (%)    4.7   4.1

Vitamin B1 (mg)     _   0.05

Vitamin A (I.U)    158   120

Ash (%)   0.71   0.77

Fat (%)   3.6   3.8

Table 2: Table showing composition of Capra hircus milk.[27]

Compositions Capra hircus Milk

Energy (kcal) 70

Protein (%) 3.2

Fat (%) 4.0-4.5

Water (%) 87.5

Lactose (%) 4.6

Total Solids (g) 12.2

Ash (g) 0.8
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Table 3: Table showing derivatives of Capra hircus and its applications.

Derivatives of Capra 
hircus Milk

Therapeutic effects 
of Capra hircus Milk

Use of Capra hircus Milk References

Bioactive peptides Hypertension With individual proteases such as thermolysin, trypsin, subtilisin, papain, and pepsin or 
their combinations, the bioactivity of Capra hircus milk protein hydrolysates and the release 

of ACE-inhibitory and anti-oxidant peptides

[27,28]

Antimicrobial 
Peptides

Anti-inflammatory,  
Anti-osteoporotic

Alpha-S2 casein is present in Ethawah Capra hircus milk and yogurt. This protein contains 
eight bioactive peptides with various effects, including anti-osteoporotic and anti-

inflammatory properties, and it was not present in cow fresh milk.

[24,30]

Cytomodulatory and 
anticancer peptides

Anti-cancer Lactoferrin from Capra hircus milk not only has antimicrobial properties, but it also induces 
apoptosis in a human cervical cancer cell line. Given its similarity to other lactoferrins, 

Capra hircus lactoferrin may be able to provide protection against other cancers.

[28,32]

Antioxidant peptides Prevent or delay 
oxidative stress

milk proteins just as milk-inferred proteins have been considered as likely transporters 
for the conveyance of antioxidant prevention agent peptides in the gastrointestinal plot, 

where they may apply direct defensive impacts by searching receptive oxygen species and 
decreasing the oxidative pressure

[23,31]

Immunomodulatory/
anti-inflammatory 

peptides

Anti-inflammatory Colostrinin (CLN) is a proline-rich polypeptide complex isolated from ovine colostrum. 
Anti-inflammatory and antioxidant properties of colostrinin Colostrinin also prevents 

inflammatory conditions in neurons caused by -amyloid accumulation.

[24,25]

Prevention of milk 
allergy

Allergy Cow’s milk allergy is a common pediatric condition with an incidence of around 2.5 % 
within the first three years of life. It’s an IgE-mediated allergy, which means the body 

develops antibodies to certain proteins (allergens) in cow milk.

[23,31]

Prebiotic and 
antipathogenic 

activity

The optimal development of the immune system relies on intestinal colonization with a 
healthy microbiota, and there is a lot of research and commercial interest in adjusting the 

microbiota for health purposes.

[28,34]

Anti-inflammatory 
activity

Anti-inflammation In the newborn child, Capra hircus’s milk oligosaccharides can serve as anti-inflammatory 
agents.

[23,37]

Prevention of 
inflammatory bowel 

disease (IBD) and 
colitis

Bowel disease The healing mechanism after DSS-induced colitis is helped by Capra hircus milk 
oligosaccharides. Furthermore, oligosaccharides containing N-acetylglucosamine, which 

promotes B. bifidum formation, can stimulate the development of the intestinal flora.

[28,39]

Bioactive peptides Hypertension With individual proteases such as thermolysin, trypsin, subtilisin, papain, and pepsin or 
their combinations, the bioactivity of Capra hircus milk protein hydrolysates and the release 

of ACE-inhibitory and anti-oxidant peptides

[28,24]

Antimicrobial 
Peptides

Anti-inflammatory, 
Anti-osteoporotic

Alpha-S2 casein is present in Ethawah Capra hircus milk and yogurt. This protein contains 
eight bioactive peptides with various effects, including anti-osteoporotic and anti-

inflammatory properties, and it was not present in cow fresh milk.

[24]

Cytomodulatory and 
anticancer peptides

Anti-cancer Lactoferrin from Capra hircus milk not only has antimicrobial properties, but it also induces 
apoptosis in a human cervical cancer cell line. Given its similarity to other lactoferrins, 

Capra hircus lactoferrin may be able to provide protection against other cancers.

[28]

Antioxidant peptides Prevent or delay 
oxidative stress

milk proteins just as milk-inferred proteins have been considered as likely transporters 
for the conveyance of antioxidant prevention agent peptides in the gastrointestinal plot, 

where they may apply direct defensive impacts by searching receptive oxygen species and 
decreasing the oxidative pressure

[23]

Immunomodulatory/
anti-inflammatory 

peptides

Anti-inflammatory Colostrinin (CLN) is a proline-rich polypeptide complex isolated from ovine colostrum. 
Anti-inflammatory and antioxidant properties of colostrinin Colostrinin also prevents 

inflammatory conditions in neurons caused by -amyloid accumulation.

[24]

Prevention of milk 
allergy

Allergy Cow’s milk allergy is a common pediatric condition with an incidence of around 2.5 % 
within the first three years of life. It’s an IgE-mediated allergy, which means the body 

develops antibodies to certain proteins (allergens) in cow milk.

[20]

Prebiotic and 
antipathogenic 

activity

The optimal development of the immune system relies on intestinal colonization with a 
healthy microbiota, and there is a lot of research and commercial interest in adjusting the 

microbiota for health purposes.

[28,34]

Anti-inflammatory 
activity

Anti-inflammation In the newborn child, Capra hircus’s milk oligosaccharides can serve as anti-inflammatory 
agents.

[23,35]

Prevention of 
inflammatory bowel 

disease (IBD) and 
colitis

Bowel disease The healing mechanism after DSS-induced colitis is helped by Capra hircus milk 
oligosaccharides. Furthermore, oligosaccharides containing N-acetylglucosamine, which 

promotes B. bifidum formation, can stimulate the development of the intestinal flora.

[28,32]

continued...
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Table 3: Cont’d.

Derivatives of Capra 
hircus Milk

Therapeutic effects 
of Capra hircus Milk

Use of Capra hircus Milk References

Bioactive peptides Hypertension With individual proteases such as thermolysin, trypsin, subtilisin, papain, and pepsin or 
their combinations, the bioactivity of Capra hircus milk protein hydrolysates and the release 

of ACE-inhibitory and anti-oxidant peptides

[28]

Antimicrobial 
Peptides

Anti-inflammatory, 
Anti-osteoporotic

Alpha-S2 casein is present in Ethawah Capra hircus milk and yogurt. This protein contains 
eight bioactive peptides with various effects, including anti-osteoporotic and anti-

inflammatory properties, and it was not present in cow fresh milk.

[24]

Cytomodulatory and 
anticancer peptides

Anti-cancer Lactoferrin from Capra hircus milk not only has antimicrobial properties, but it also induces 
apoptosis in a human cervical cancer cell line. Given its similarity to other lactoferrins, 

Capra hircus lactoferrin may be able to provide protection against other cancers.

[28]

Antioxidant peptides Prevent or delay 
oxidative stress

milk proteins just as milk-inferred proteins have been considered as likely transporters 
for the conveyance of antioxidant prevention agent peptides in the gastrointestinal plot, 

where they may apply direct defensive impacts by searching receptive oxygen species and 
decreasing the oxidative pressure

[23]

Immunomodulatory/
anti-inflammatory 

peptides

Anti-inflammatory Colostrinin (CLN) is a proline-rich polypeptide complex isolated from ovine colostrum. 
Anti-inflammatory and antioxidant properties of colostrinin Colostrinin also prevents 

inflammatory conditions in neurons caused by -amyloid accumulation.

[24,41]

Prevention of milk 
allergy

Allergy Cow’s milk allergy is a common pediatric condition with an incidence of around 2.5 % 
within the first three years of life. It’s an IgE-mediated allergy, which means the body 

develops antibodies to certain proteins (allergens) in cow milk.

[42]

Prebiotic and 
antipathogenic 

activity

The optimal development of the immune system relies on intestinal colonization with a 
healthy microbiota, and there is a lot of research and commercial interest in adjusting the 

microbiota for health purposes.

[28]

Anti-inflammatory 
activity

Anti-inflammation In the newborn child, Capra hircus’s milk oligosaccharides can serve as anti-inflammatory 
agents.

[23,39]

Prevention of 
inflammatory bowel 

disease (IBD) and 
colitis

Bowel disease The healing mechanism after DSS-induced colitis is helped by Capra hircus milk 
oligosaccharides. Furthermore, oligosaccharides containing N-acetylglucosamine, which 

promotes B. bifidum formation, can stimulate the development of the intestinal flora.

[28]

hircus milk fat contains 97-99 percent free lipids (roughly 97 percent of 
which are triglycerides) and 1-3 percent bound lipids (about 47 percent 
neutral and 53 percent polar lipids). Short- and medium-chain-length 
fatty acids (MCT) are substantially higher in Capra hircus milk fat than in 
cow and human milk. This property has been used to help patients with 
several fat malabsorption issues.23,25,26,30 Capra hircus milk also contains 
more polyunsaturated fatty acids (PUFA) and conjugated linoleic acid 
(CLA). Short and medium-chain fatty acids, as well as medium-chain 
triacylglycerols (MCT), have become well-known prescription therapies 
for a variety of clinical conditions. The MCTs are consumed in their 
entirety in the intestine and are not degraded or re-esterified. Since the 
molecules are taken up directly into the portal vein, no micelle formation 
is needed for absorption.21,31 Minor lipids present in Capra hircus milk 
include glycolipids, gangliosides, glycosphingolipids, and cerebrosides. 
These minor lipids, which are also bioactive components of Capra hircus 
milk, have effects that are close to those in cow and human milk. Cell-to-
cell communication, immune recognition, and receptor roles for protein 
hormones and bacterial toxins including enterotoxin and cholera toxin 
are among these functions.31

Proteins
Milk proteins are divided into two phases: an unstable micellar phase 
made up of casein and a soluble phase made up of whey proteins. 
The main whey proteins are α-lactoglubulin and α-lactalbumin, and 
the antigenicity of β-lactoglobulin can be partly eliminated by some 
therapies. Caseins make up about 80% of the proteins and are known 
as αs1, αs2, β and k-caseins.28 As compared to cow milk, Capra hircus 
milk has lower levels of αs-casein, higher amounts of β-casein fractions, 

and almost equivalent amounts of k-casein fractions. α S1-casein is the 
main protein in cow milk, while β-casein is the main protein in Capra 
hircus milk. αS1-casein is found in Capra hircus milk, but the amount 
and genetic variations vary depending on the Capra hircus population.29 
Differences in digestibility are caused by various genetic groups. Since 
α1-casein is only partially digested by gastric juice enzymes, the more 
αs1-casein in milk, the
longer digestion takes. It is not completely hydrolyzed until it comes into 
contact with the enzymes in the duodenum.31 In Capra hircus milk, the 
concentrations of folate-binding protein are higher than in cow milk. 
Since the protein has a strong affinity for binding folate, it prevents 
humans from digesting and absorbing it. Capra hircus milk is a total 
protein source, containing all essential amino acids without the fat and 
mucus-producing components found in cow milk.27 Immunoglobulin, 
lactoperoxidase, lactoferrin, folate binding protein, and, more recently, 
α-lactalbumin and β-lactoglobulin are examples of whey and casein milk 
proteins, as well as their bioactive peptides. The nutritional benefits of 
milk proteins are determined by the number of essential amino acids 
present. Milk amino acid levels per 100 g of protein vary only slightly 
between species, which is most likely due to variations in total protein 
content. Capra hircus milk contains more essential amino acids than 
cow milk, including threonine, lysine, leucine, tyrosine, cysteine, 
phenylalanine, valine, and nonessential proline and glutamic acid.31

Carbohydrates
Capra hircus milk’s main carbohydrate is lactose, which is significantly 
lower in quality than cow milk. It is made in the mammary gland 
from glucose and galactose, with the milk protein α-lactalbumin 
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cells (leukocytes) and protects the body from heavy metals. Zinc is 
an essential component of many enzymes involved in carbon dioxide 
transport, protein synthesis, and carbohydrate metabolism. It also works 
with the hormone insulin to control carbohydrate metabolism. Many 
enzymes need copper as well. It affects iron and oxygen metabolism, 
as well as cell defense against free radicals. Iodine is required for two 
thyroid enzymes that regulate metabolism and promote body growth 
and development. In comparison to human milk, Capra hircus milk has 
a higher zinc content. Zinc is a mineral that is essential for maintaining 
healthy skin, wound healing, and is involved in both innate and adaptive 
immunity. Zinc also has antioxidant properties and acts as a cofactor for 
the antioxidant enzyme superoxide dismutase, which helps to remove 
reactive oxygen species. Similarly, selenium is an important mineral 
for immune health since it affects both innate and adaptive immunity. 
Selenium is a necessary cofactor for the antioxidant enzyme glutathione 
peroxidase, which is responsible for scavenging harmful free radicals in 
the body and activating macrophages.23,27

Capra hircus-derived products and their nutritional 
values
The use of Capra hircus items was initially connected to a range of 
medical issues, including food allergies to cow milk proteins. During the 
first three years of life, cow milk allergy is fairly normal. According to 
several reports, Capra hircus milk can help with between 30 and 40% 
of cases.11 Capra hircus and cows have a variety of physiological and 
anatomical differences that influence the composition of Capra hircus 
milk and its products (Figure 1).10 
Capra hircus milk items are known to be the most marketable dairy 
products. As a result, many aspects of Capra hircus milk are currently 
the subject of increased analysis.27 Two glasses of Capra hircus milk, or 
the equivalent amount of cheese or yogurt, can provide up to 94% of 
an adult’s recommended dietary allowance (RDA) of essential amino 
acids, 83% of calcium, and 78 % of riboflavin requirements, while also 
providing a dietary source of other minerals and vitamins, but to a lesser 
degree.10

Capra hircus Yoghurt
Capra hircus yogurt is produced using similar methods to cow milk 
yogurt, but it has distinct organoleptic properties and nutritional 
composition. During storage, it has less viscosity, a softer consistency 
taste, and higher acidity.17 Free caproic, caprylic, lauric, and myristic 

playing a key role. Lactose is an essential nutrient since it helps in the 
absorption of calcium, magnesium, and phosphorus in the intestine, as 
well as the utilization of vitamin D. It’s also crucial for milk synthesis 
and milk secretion into the udder’s duct system [11]. Oligosaccharides, 
glycopeptides, glycoproteins, and nucleotides are small quantities of 
carbohydrates contained in Capra hircus milk. When compared to 
cow milk, Capra hircus milk has a higher concentration of lactose-
derived oligosaccharides.29 Because of their prebiotic and anti-infective 
properties, milk oligosaccharides are thought to be beneficial to human 
nutrition.21 Capra hircus milk oligosaccharides have been shown to 
have anti-inflammatory properties in induced colitis in animal models. 
These findings can help in the treatment of inflammatory bowel disease. 
Nucleotides in milk are also interesting because they are glycosyl 
donors for glycosyl transferase in milk and the mammary gland, as 
well as precursors of glycoproteins, glycolipids, and oligosaccharides in 
milk biosynthesis. Capra hircus milk contains a surprising number of 
nucleotides. In contrast to human milk, Capra hircus milk has a higher 
concentration of oligosaccharides than bovine and ovine milk, and the 
oligosaccharide structures contained in Capra hircus milk are the most 
similar to those found in human milk. This is especially important for 
infant feeding, as human milk oligosaccharides have prebiotic and anti-
infective properties that are extremely beneficial to infants. Increased 
butyrate synthesis and the reduction of pro-inflammatory bacterial 
species by inhibiting their adhesion to the epithelial membrane, reducing 
bacterial translocation, and promoting selective growth of beneficial 
Lactobacillus and Bifidobacteria species are the mechanisms behind their 
anti-inflammatory impact.24

Vitamins
Since Capra hircus turn all β-carotene from foods into vitamin A in the 
milk, Capra hircus milk has a higher vitamin A content than cow milk. 
Capra hircus milk is often whiter than cow milk for the same reason. 
Vitamin B6 and Vitamin D, which are both essential during infancy, 
are low in both Capra hircus and cow milk. Vitamin A levels in Capra 
hircus milk are similar to those in human milk. Vitamin A is necessary 
for innate and adaptive immune responses, such as cell-mediated 
immunity and antibody responses. This vitamin deficiency has been 
linked to both increased and decreased innate immunity, affecting NK 
cell function and phagocytic activity. In addition to its function in bone 
health maintenance, vitamin D plays an important role in the immune 
system and may help prevent infections, autoimmune diseases, cancer, 
and diabetes. Vitamin D deficiency appears to impair NK cell activity, 
resulting in a reduction in infections. Eventually, vitamin C is a well-
known water-soluble antioxidant that is widely available in Capra hircus 
milk compared to cow milk. Antiviral and anti-oxidant properties of this 
vitamin have been shown to affect many facets of the immune system, 
including immunity control.25

Minerals
Potassium, Calcium, Chloride, Phosphorus, Selenium, Zinc, and Copper 
are all said to be higher in Capra hircus milk than in cow milk. It’s 
important to note, however, that Capra hircus feed can have a significant 
impact on the mineral content of the milk. Potassium is essential 
for acid/base balance, as well as muscle, nerve, and kidney function. 
Fluid equilibrium, blood H, and osmotic pressure are all maintained 
by chloride. It also has an impact on liver function and is a major 
component of hydrochloric acid in the stomach’s gastric juice. Calcium 
is essential for bone formation, but it also affects muscle function, 
nerve function, and blood coagulation. Phosphorous, like calcium, is 
essential for bone structure, muscle function, and nerve function, but 
it also plays a role in energy production. Selenium aids in the defense 
of cells against free radicals. It has a beneficial effect on certain immune Figure 1: Goat Products and their effect on Immune system.
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impact of fermented Capra hircus milk on pathogenic and potentially 
pathogenic microorganisms. Fermented Capra hircus milk had a greater 
inhibitory effect on the growth of Serratia marcescens colonies than 
fermented cow milk. Capra hircus milk has a particular antimicrobial 
effect and its particular arrangement may bring about the expanded 
antimicrobial mixtures creation.23,32 Control of pathogenic and spoilage 
microbes in Lactobacillus strains, an essential dairy culture starter 
variety of foods, is important to ensure food quality and protection when 
used to make fermented foods.21 Biopreservation has as of late been a hot 
subject. Bacteriocins’ disclosure opened up an entire modern world of 
conceivable outcomes.22 As an alternative to food dyeing, this method 
is used.27,29 Many studies on improving food safety by using natural 
microflora and bacteriocins developed by lactic acid bacteria isolated 
from Capra hircus milk have been published in recent years in chemical 
additives for increasing self-life storage. Most studies, however, focus on 
bacteriocins, which are thought to be healthy since they have long been 
formed by numerous lactococci, pediococci, and leuconostoc, which are 
known to be part of the natural flora in fermented foods.23,33

Treatment of Cardiovascular Diseases
In created nations, cardiovascular illness (CVD) is the driving cause of 
passing. Coronary heart disease, high blood pressure, arrhythmias, and 
atherosclerosis are only a few of the illnesses that affect the heart and 
blood vessels. The key cause of CVD is the formation of atherosclerotic 
plaque in blood vessels, which ultimately leads to a cardiovascular event. 
The variables that impact the event of a cardiovascular occasion. Tall 
blood weight, dyslipidemia, diabetes, and corpulence are too chance 
components.24 Atherosclerosis is a slow-moving disease that may begin 
in childhood. The exact cause of the disease is unclear, but atherogenic 
lipoprotein accumulation in the arterial walls appears to be a significant 
mechanism. Low-density lipoprotein (LDL), also known as “poor 
cholesterol,” is an atherogenic lipoprotein that transports cholesterol 
from the liver to the blood vessels. The “good” cholesterol is high-
density lipoprotein (HDL), which transfers cholesterol from the arteries 
to the oxidative modification of LDL (ox-LDL), which is essential in 
the development of atherosclerosis.34 As a result, antioxidants that can 
prevent LDL oxidation may be useful in preventing atherosclerosis. 
Medium-chain triglycerides (MCT) found in Capra hircus milk include 
fatty acid esters of caproic, caprylic, and capric fatty acids. In rat models, 
these MCT have been shown to reduce plasma cholesterol.12 and to 
suppress and/or restrict cholesterol deposition in the tissues25 (Figure 3). 
MCT present in Capra hircus milk has anti-atherogenic properties. Cells 

acids can be found in Capra hircus yogurt. Nevertheless, As compared to 
cow yogurt, palmitic and stearic acids were nearly identical, while oleic, 
linolenic, and palmitic acids were lower.27

Capra hircus butter/ Ghee
Butter made from Capra hircus milk is not widely available, and it is 
sometimes chemically colored to resemble cow butter. Cream separation 
is difficult, the texture is smoother, and it has a strong propensity to 
hydrolytic rancidity.28 Capra hircus milk presents a separation problem 
due to its small fat globules, and it’s typical! the processing of ghee made 
from Capra hircus milk is also greasy. As a result, mixing Capra hircus 
milk and buffalo milk in a 1:1 ratio produces high-quality ghee.29

Capra hircus Cheese
Cheese made from Capra hircus milk has been made for hundreds of 
years. In recent years, the production of Capra hircus milk cheese has 
gained a commercial advantage in many Western European countries, 
since regulation for this form of milk and its products is less restrictive 
than for cow milk products.30 The characteristics of the milk used 
in cheese production have a direct influence on its structure and 
characteristics.32 Milk from Capra hircus Gouda cheese is usually made in 
artisanal units using conventional technology that has been passed down 
from generation to generation and has a distinct flavor and taste.21,23

Nutrient Functionality
Nutrients have recently become a hot topic in the food and nutrition 
sciences because they appear to be able to modulate human inflammatory 
status.24 Milk’s ability to support the development of the newborn’s 
immune system, inhibit bacterial growth, and provide anti-oxidative 
and anti-inflammatory protection makes dairy products a particularly 
interesting food type to study in the context of inflammation.12 Different 
bioactive components of milk and dairy products have been shown 
to inhibit low-grade systemic inflammation and act as coadjutants 
in traditional therapies. Following a brief description of the immune 
system’s structure and function, we will focus on the effects of many 
bioactive compounds contained primarily in Capra hircus milk and their 
effects on low-grade systemic inflammatory diseases and immunity in 
the following sections.

Medicinal Properties of Capra hircus Milk (Figure 2)
Antimicrobial Properties
Antimicrobial peptides have also been shown to be precursors to 
milk proteins. Lactoferrin-derived peptides are the most well-known 
peptides. Lactoferrin is an iron-binding protein whose primary role 
is to transport iron. It’s involved in several bodily functions, including 
iron absorption and immune responses. It also acts as an antioxidant 
and has anti-carcinogenic and anti-inflammatory properties.28 αs2casein 
that has been degraded by the gastrointestinal enzyme pepsin has also 
been shown to have antimicrobial activity.23,31 During Capra hircus milk 
fermentation, the pH of the milk decreased more quickly, and a higher 
number of viable Bifidobacterium longum Bb-12 cells were discovered. 
The higher aging action of lactic corrosive microscopic organisms in 
Capra hircus drain, concurring to a few creators.26

Due to its special composition and structure. Since bifid bacteria 
develop better in the presence of higher levels of certain amino acids 
found in lacto globulins and lacto albumins, higher whey protein content 
may be important.27 In-vitro studies have shown that fermented milk 
containing probiotics inhibits gram-negative bacteria including Yersinia 
enterocolitica, Escherichia coli, Aeromonashydrophila, and Salmonella 
species.28,29 While Capra hircus milk has been shown to have strong 
antibacterial and immunological properties, little is known about the 

Figure 2: Effects of Goat milk on different systems of body.
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The oligosaccharides avoid the anticipated decrease in body weight, 
increased colon size, and necrotic lesion extension (Figure 4). They also 
triggered a weakened immune response with less neutrophil penetration, 
as well as reduced clinical symptoms (diarrhea and bloody stools).16,36

Malabsorption Disorders
Abnormalities in the absorption of food nutrients through the 
gastrointestinal tract cause malabsorption disorders. It may be affected 
by the side effects or complications of a variety of cancers. Malabsorption 
leads to deficiencies of a variety of nutrients, including Vitamin B12, 
folic acid, and iron anemia, as well as other minerals, vitamins, and 
macronutrients. Malabsorption disorder is frequently concentrated in 
rodent models where the condition is incited by the response of about 
half of their small digestive tract. When looking at diets of Capra hircus 
and cow milk individually, examines showed improved stomach-related 
use of fat and protein, and higher evident edibility coefficient and 
retention of calcium, phosphorus, magnesium, iron, copper, zinc, and 
selenium. The higher protein content, cysteine levels, and amount of 
vitamin C and D in Capra hircus milk, relative to cow milk, is thought to 
be responsible for the better metabolic use of certain minerals.17,37

Treatment of Cancer, Allergy and Others
Proteins are the most common antigens found in foods. Milk is one of 
the most common food allergens, and sensitivities to it are the most 
common in young children, with a 2-6 % frequency.18 Allergies can be 
acute or chronic, with symptoms ranging from non-life-threatening 
conditions like eczema, rhinitis, and intestinal issues to life-threatening 
conditions like anaphylaxis, bronchospasm, and urticaria. Due to its 
different protein composition, specifically its casein micelle elements, 
Capra hircus milk is a much less allergenic alternative to cow milk, 
according to several reports and anecdotal evidence.19 Capra hircus milk 
has shown critical enhancements in colic, minor stomach related issues, 
asthma, and skin inflammation over cow milk, just as in babies and 
kids with cow milk sharpens,20 demonstrated that treatment with Capra 
hircus milk commonly settles somewhere in the range of 30 and 40% of 
issue instances of youth cow milk hypersensitivity, which can be higher 
sometimes. now and again outrage related unfavorably susceptible 
explanation, lactose prejudice is brought about by a lack in the lactase 
chemical used to process the milk sugar, lactose. Unhydrolyzed lactose 
travels through the large intestine of lactose-intolerant people, where it 
is fermented by bacteria, producing gases including hydrogen, methane, 

removed from humans that had been consuming Capra hircus milk from 
various breeds were activated to release nitric oxide by components 
in the milk, according to an in-vitro analysis. Nitric oxide (NO) then 
travels through the lymphatic system to the bloodstream, where it causes 
vasodilation and has a cardio-protective and anti-atherogenic effect.29,35 
Zn bioavailability, an antioxidant mineral, is improved by Capra hircus 
milk. The better nutritive use of Capra hircus milk fat,12 provides a lower 
substrate for lipid peroxidation and, as a result, reduces the production 
of free radicals in this form of milk. The favorable impact of Capra hircus 
milk intake on genomic stability, also during Fe-overloading feeding 
regimes, may be attributed, at least in part, to the high bioavailability of 
Mg and Zn, as well as its superior fat content.12,27

Instead of the following, magnesium metabolism improves genomic 
stability: Environmental mutagens and endogenous mechanisms 
continually disrupt DNA. Cells have developed various forms of DNA 
repair mechanisms to keep mutation frequencies low. Magnesium is 
an important cofactor in nearly all stages of nucleotide excision repair 
and is primarily involved in the removal of DNA damage caused by 
environmental mutagens. Second, base excision repair is primarily used 
to repair endogenous DNA damage. The high content of Capra hircus 
milk fat is thought to add to its DNA stabilization benefits. It contains 
more carnitine, which joins the mitochondria and increases the rate of 
ß-oxidation and energy output from fatty acids, reducing the substrate 
for lipid peroxidation and, as a result, free radical production.15

Treatment of Gastrointestinal Diseases
Transmural inflammation characterizes this inflammatory disorder, 
which may also include ulcerative colitis and Crohn’s disease. 
Inflammatory bowel disease (IBD) is characterized by persistent and 
relapsing bowel inflammation, but it differs significantly from Crohn’s 
disease in terms of pathophysiology and care. Ulcerative colitis involves 
the mucosa of the large intestine, while Crohn’s disease is marked by 
transmural inflammation and may affect any part of the gastrointestinal 
tract, but the majority of cases include the ileo-colon. IBD is a serious 
health issue because of its negative impact on a patient’s quality of 
life and its high frequency, which has risen in recent years. Despite 
extensive research, the cause of IBD remains largely unexplained. Colitis 
is similar to the intestinal infection seen in IBD. Capra hircus milk 
oligosaccharides have been found to have anti-inflammatory properties. 

Figure 3: Role of Goat milk in blood pressure regulation. ACE: Angiotensin 
Converting Enzyme, Angl: Angiotensin l, Angll: Angiotensin ll.

Figure 4: Health benefits of Goat Milk.
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milk can contain pathogens or viruses that can cause life-threatening 
infections such as Q-fever, toxoplasmosis, tuberculosis, and brucellosis.26 
Pasteurized Capra hircus milk or formula based on Capra hircus milk 
may be a good substitute for cow milk. Commercially manufactured 
formulae are preferred since they are normally supplemented with folic 
acid, vitamin B12, and iron, which are deficient in daily Capra hircus 
milk. Infants who were fed homemade Capra hircus milk formulations 
and later diagnosed with megaloblastic anemia caused by folate and 
vitamin B12 deficiency have been reported in case studies.27,42

Prevention of Inflammatory Bowel Disease (IBD)
Ulcerative colitis and Crohn’s disease are two separate but related 
inflammatory bowel diseases. IBD is characterized by persistent and 
relapsing bowel inflammation, but it differs significantly from Crohn’s 
disease in terms of pathophysiology and care. Ulcerative colitis includes 
the mucosa of the expansive digestive tract, whereas Crohn’s illness is 
checked by transmural aggravation and may influence any portion of 
the gastrointestinal tract, but the larger part of cases incorporates the 
ileocolonic range. Despite extensive research, the cause of IBD remains 
largely uncertain.28 Capra hircus milk’s oligosaccharides have been found 
to have anti-inflammatory properties. The oligosaccharides avoid the 
anticipated decrease in body weight, increased colon size, and necrotic 
lesion extension. They also triggered a weakened immune response 
with less neutrophil penetration, as well as a reduction in clinical 
symptoms.29,43

Immunomodulatory Activity
On the off chance that Capra hircus milk is not an ideal option 
for individuals with cow milk hypersensitivity, exceptionally late 
examinations showed invulnerable modulatory impacts from Capra 
hircus milk both in vitro and human studies, recently researched the 
impacts of Capra hircus milk on human platelets regarding nitric oxide 
(NO) and cytokine release.44 The results exhibited that Capra hircus 
milk had the option to actuate NO delivery from platelets just as a 
set-off of cytokine creation (IL-10, TNF- and IL-6). The NO delivery 
could have cardio defensive impacts on the milk customer and uncover 
antibacterial action and consequently forestall diseases.30 The most 
important participants in the innate and adaptive immune responses are 
T-lymphocytes (T-cells), Natural Killer (NK) cells, and B-lymphocytes 
(B-cells). Although the composition of immunoglobulins (Ig) is similar, 
small variations among the main immunological groups (IgG, IgM, IgA, 
IgD, and IgE) are linked to several biological properties, and IgG and IgA 
account for the majority of serum immunoglobulins. Capra hircus milk is 
involved in nearly all biochemical processes and has anti-inflammatory 
and antioxidant properties. This can be critical as aggravation is the body’s 
essential reaction to contamination and oxidation has been connected to 
the advancement of numerous illnesses, counting cancer. Besides, other 
variables such as the maintenance of a solid intestinal microflora with 
the assistance of probiotics and prebiotics are fundamental for ensuring 
against the negative impacts of pathogenic contamination sensitivity.31,41

CONCLUSION AND FUTURE PROSPECTS
Capra hircus milk and other Capra hircus-derived products have 
distinct properties, and their nutritional importance, as well as their 
possible health effects, have been studied extensively. The composition 
of Capra hircus milk is similar to that of cow milk, but it is more similar 
to human milk, making it more tolerable. Furthermore, Capra hircus 
milk’s superior digestibility, fatty acid content, and inclusion of different 
bioactive compounds in its composition make it potentially beneficial 
in the treatment or even prevention of certain medical conditions. Anti-
inflammatory and anti-oxidative properties of Capra hircus milk, whey, 

carbon dioxide, and short-chain fatty acids, causing stomach problems 
including flatulence, abdominal discomfort, and diarrhea. Conjugated 
linoleic acid (CLA) is abundant in Capra hircus milk [74]. CLA has 
been shown to have anti-carcinogenic properties in animal models 
of mammary and colon cancer, as well as in vitro models of human 
melanoma,21,38 colorectal, and breast cancer. Although perturbation of 
eicosanoid-dependent cell signaling mechanisms, anti-oxidative effects, 
and disruption of estrogen receptor-mediated activities have all been 
suggested through fermented Capra hircus milk, the mechanism by 
which CLA inhibits tumor production is not fully known.22

Prevention of Milk Allergy
Cow milk allergy is a prevalent condition in puberty and infancy, with an 
incidence of around 2.5 percent in the first three years of life. Cow milk is 
a vital nutrients source and is often one of the first forms of food proteins 
added to children. The infants are normally given cow milk-dependent 
formula after or in addition to breastfeeding. However, a replacement 
is needed for children who experience allergic symptoms shortly after 
ingestion. Cow milk allergy is an IgE-mediated allergy, which means that 
for unexplained causes, the body begins to develop IgE antibodies against 
specific proteins (allergens) in cow milk. When a human consumes milk 
regularly, an immune response occurs, resulting in allergic symptoms 
such as eczema, respiratory symptoms such as hay fever, wheezing, or 
asthma, gastrointestinal symptoms, or even anaphylaxis. In cow’s milk 
allergy, the proteins αS1 casein and β-lactoglobulin are essential allergens. 
Certain therapies, such as prolonged heating, can help to reduce 
the allergy-causing properties of β-lactoglobulin. Also, after a good 
denaturing operation, caseins retain the ability to bind to IgE.23,39 Cow 
milk proteins have a greater binding ability to IgE and IgG than Capra 
hircus milk proteins, according to an in vitro analysis. Cow milk has been 
shown to induce increased lymphocyte proliferation, IL-4 development, 
and histamine secretion and lgG production in animal models.24

Alleviation of Lactose Intolerance
Lactose is used in Capra hircus milk, as well as cow and human milk. 
Despite this, Capra hircus milk is tolerated by many people with lactose 
intolerance. The superior digestibility of Capra hircus milk has been 
proposed as the cause. Capra hircus milk is ingested more thoroughly 
and quickly than cow milk, leaving less undigested waste in the colon 
to ferment and induce lactose intolerance symptoms. It’s also possible 
that the patients don’t have lactose sensitivity but are allergic to the main 
s1-casein proteins found in cow milk, which are usually lower or absent 
in Capra hircus milk. Lactose sensitivity and milk protein allergy have 
almost similar effects.12,40

Anticarcinogenic Effect
Conjugated linoleic acid is abundant in Capra hircus milk. Conjugated 
linoleic acid has been shown to have anticarcinogenic properties in 
animal models of mammary and colon cancer, as well as in vitro models 
of human melanoma, colorectal, and breast cancer. While perturbation 
of eicosanoid-dependent cell signaling mechanisms, antioxidative 
effects, and disruption of estrogen receptor-mediated activities have all 
been proposed, the mechanism by which CLA inhibits tumor growth 
remains unknown.25,41

Effect on Infancy Intake
In many parts of the world, feeding Capra hircus milk to infants has 
been and continues to be common. The scientific consensus on Capra 
hircus milk in child feeding is ambiguous. However, everyone agrees 
that unpasteurized Capra hircus milk cannot be supplied to babies and 
children because it is directly crucial to their survival. Unpasteurized 
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and fermented Capra hircus products can reduce the risk of chronic 
diseases. Capra hircus milk and its subordinates may too advance the 
particular improvement of microscopic organisms that are a portion 
of the intestinal microbiota, which can have metabolic, endocrine, and 
resistant framework benefits.45 In combination with traditional medical 
therapy, Goat’s milk and other Capra hircus derivatives can serve as 
health-promoting nutrients and increase overall clinical performance 
in the management of chronic diseases. Infants, the sick, and those 
recovering from illness should drink Capra hircus milk. Studies are 
needed to reduce Capra hircus milk’s “Goaty taste,” which makes it less 
desirable.43 According to animal studies, Capra hircus milk can help with 
malabsorption and inflammatory bowel disease. Fermented Capra hircus 
milk has anti-oxidative anti-atherogenic properties, which can diminish 
the chance of cardiovascular illness.48 However, further human trials are 
required before Capra hircus milk products can be said to have health 
benefits.
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