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Introduction

The review presents the composition of goat colostrum, antimicrobial, immunomodulatory
and antioxidant properties of biologically active proteins of goat colostrum, as well as the
prospects of their use in medicine. Due to the presence of a complex of biologically active
proteins such as lactoferrin, lysozyme, lactoperoxidase, immunoglobulins, etc., goat colostrum
increases the body’s resistance to infectious diseases, strengthens the immune system, has an
antioxidant effect and antibacterial activity against a wide range of microorganisms, thereby
preventing or delaying chronic diseases associated with the oxidative stress. Additionally, goat
colostrum bioactive proteins show antitumor activity, antiatherogenic properties, the ability to
lower the blood pressure and efficiency in the treatment of rheumatoid arthritis.

Keywords: goat colostrum, protein complex, antimicrobial activity, immunomodulatory
properties, antioxidant effect, therapeutic use.

Recently, the research of properties of goat
colostrum has become more popular, because
it is the primary milk released by mammals
during parturition and the first few days after
birth; it contains a large number of biologi-
cally active proteins, which might be used for
treatment of various diseases. Additionally,
goat colostrum is very close to breast milk, so

its use in infant formula is quite promising.
Colostrum differs from milk in high content of
proteins, vitamins, minerals, lactoferrin, lyso-
zyme, antimicrobial peptides, immunoglobu-
lins [1]. Besides, the nutritional properties of
goat colostrum and its lower allergenicity, com-
pared to bovine colostrum, cause an interest to
goat milk and colostrum as functional products.
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The composition of goat colostrum

It has been shown that goat colostrum, com-
pared to bovine colostrum, is more valuable,
because it is better digested and contains 33 %
less protein asl-casein, which can form solid
clots in the stomach causing digestive prob-
lems in infants. Compared to bovine colos-
trum, goat colostrum contains more free ami-
no acids, magnesium, selenium and glutathione
peroxidase, which means that goat colostrum
has better antioxidant properties [2].

Another advantage of goat colostrum is that
its composition is very similar to human milk.
Goat colostrum contains the same amount of
vitamins as human milk, but the content of
folic acid, vitamin C and inositol is lower [3].
The amino acid composition of goat colostrum
is also similar to human milk [4].

Goat colostrum contains a high amount of
proteins. The protein concentration in colos-
trum is more than 2 times higher than in
milk [5]. The content of the main components
of colostrum varies depending on the period
after the birth (7able 1) [6, 7].

Therefore, the concentrations of the major
colostrum components vary significantly dur-
ing the postpartum period. The highest con-
centration of proteins, including lactoferrin
and immunoglobulins, is observed immedi-

ately after lambing and on the first day after
lambing. However, there is a sharp decline in
these components on the second day after
lambing. On the contrary, the lactose level
increases during the lactation period. These
data indicate that the earliest colostrum (1st,
2nd days) is the best source of bioactive pep-
tides [6, 7].

Casein is the major protein fraction in goat
colostrum, its content amounts to about 80 %
of the total protein [3]. It includes 70.2 % of
B-casein, 29.8 % of a-casein, k-casein is also
present. The molecular weight of casein frac-
tions ranges from 19 to 25 kDa [8].

Goat colostrum contains two types of
B-casein: Al and A2. These types differ in the
sequence of amino acids. Type Al contains
histidine at the 67 position of the amino acid
sequence of B-casein, whereas type A2 has
proline at this position. The B-casein A2 frac-
tion has many essential amino acids, espe-
cially branched-chain amino acids, such as
leucine, valine and isoleucine. The physico-
chemical properties of the B-casein A2 frac-
tion, including the solubility and viscosity of
the protein, are similar to cow’s milk -casein,
which is widely used as a protein source in
various foods. Therefore, the B-casein A2 frac-
tion of goat colostrum can be useful as a nutri-

Table 1. The change of chemical composition of goat colostrum [6, 7]

pos]t)paa};ium Proteins,% Fats,% Lactose,% Lactoferrin, mg/1 1¢G, mg/ml lmrgjioil;zlhns TgM, mg/ml
0 10.47 7.7 2.44 207.39 32.99 0.86 3.84
1 6.84 6.86 3.53 204.83 20.13 0.4 1.2
2 5.73 6.26 4.15 66.23 8.23 0.24 0.7
3 5.64 6.15 3.98 58.58 6.05 0.19 0.59
4 5.2 6.43 4.2 47.45 2.16 0.17 0.38
5 4.89 6.2 445 42.16 1.87 0.11 0.38
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ent with good digestibility and hypoallergenic
properties for infants and people with meta-
bolic disorders [9].

There are two main groups of whey pro-
teins — lactoalbumins and lactoglobulins. The
feature of globulins is that they fold during
heating whereas albumins precipitate.
B-lactoglobulin is the major whey protein in
goat colostrum (50 % of total whey protein)
followed by caseinomacropeptide (21.75 %),
a-lactalbumin (11.96 %), immunoglobulin G
(9.49 %) and seroalbumin (4.79 %) [10].

B-Lactoglobulin has antitumor functions
and can be involved in the regulation of en-
zyme activity, it is also able to bind hydropho-
bic molecules such as retinol, fatty acids, ste-
roids, etc. Goat colostrum lactoglobulin is a
lipocalin protein that has a sequence very
similar to bovine lactoglobulin. There are two
crystal forms of lactoglobulin — trigonal form
and orthorhombic form with a unique molecu-
lar structure. Lactoglobulin molecules have an
EF-loop in a closed conformation in the trigo-
nal structure, whereas in the orthorhombic
structure they have symmetric and asymmetric
dimers [12].

B-lactoalbumin promotes the growth of bi-
fidobacteria, as well as the absorption of cal-
cium and zinc [11]. The molecular weight of
a-lactoalbumin is 16.2 kDa [13]. Its main func-
tion is the interaction with B-1,4-galactosyl-
transferase-1 with the formation of the lacto-
synthase complex responsible for lactose syn-
thesis [14].

The main antimicrobial protein in goat co-
lostrum is lactoferrin. The molecular weight
of lactoferrin is approximately 80 kDa [15].

Lactoferrin is an iron-binding glycoprotein,
which possesses various biological and protec-

tive functions, including iron metabolism, cell
proliferation, antibacterial, antifungal, antivi-
ral, antioxidant, immunomodulatory and anti-
cancer activities. Lactoferrin has antibacterial
activity against both gram-negative and gram-
positive bacteria. The antibacterial activity is
associated with the lactoferrin ability to disrupt
the membrane of the microorganisms and to
bind iron in their biological fluids, which are
the nutrients essential for bacteria to grow [16].

The functions of lactoferrin and its bio-
logical activity are modulated by polypeptide
chains and glycosylation of lactoferrin. There
are three types of N-glycans: high-mannose,
hybrid-sialylated and hybrid-fucosylated.
Human and goat lactoferrins contain 37 % of
sialylated and 34 % of fucosylated N-glycan
sequences. Goat colostrum lactoferrin contains
15 N-glycans, which are also present in human
milk. So there is a significant degree of homol-
ogy for lactoferrin N-glycans between human
and goat colostrum [17].

1-4 % of milk proteins are the proteins of
the fat globule membrane. 423 fat globule
proteins were found in goat colostrum. The
content of these proteins in colostrum is high-
er than in milk. The functions of these proteins
are nucleotide binding, cell surface binding
and regulation of structural molecules activity.

Among fat globule proteins there are those
responsible for inflammatory reactions. For
example, complement C3 plays a central role
in the acute phase inflammatory reactions. Its
deficiency causes the susceptibility to bacte-
rial infections. The lipopolysaccharide-binding
protein binds bacterial lipopolysaccharides to
initiate an immune response [18].

The unique biologically active peptides
such as dipeptidyl peptidase, transcription fac-
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tor A, interleukin 12 subunit, oligodendrocyte
transcription factor 2 were also identified in
goat colostrum. The transcription factor A, a
major activator of mitochondrial transcription,
is involved in mitochondrial genome replica-
tion and repair [19, 20]. The interleukin 12
subunit acts on T-killer cells. The oligodendro-
cyte transcription factor 2 binds a DNA helix,
acts in central nervous system as an anti-neu-
rigenic and a neurigenic factor at different
stages of development. It determines the motor
neuron and oligodendrocyte differentiation and
has a potent role in the sustaining of replica-
tion. Its use is possible in such diseases as
brain tumor and Down syndrome. Dipeptidyl
peptidase plays an important role in the pro-
cessing of granzymes, neutral serine proteases,
which are expressed in granules of activated
cytotoxic lymphocytes and cause their apop-
tosis [19, 21].

Immunoglobulins Ig A, Ig M, Ig G are im-
portant components of goat colostrum, because
they provide passive immunity for newborn
goats [5].

IgA protects the intestinal membrane as
well as the mucous membranes of the throat,
lungs and intestines of the infant from
Escherichia coli.

IgM is immunoglobulin first formed in re-
sponse to antigen, it is highly efficient in en-
hancement of immunity through complement
fixation, agglutination and opsonic activity [5].

IgG known as Ig G1 and Ig G2 is very im-
portant for the formation of antibacterial im-
munity [22]. The average refractometer value
of IgG in goat colostrum is 6.78 mg/ml [23].

Consequently, goat colostrum is rich in
biologically active proteins that are involved
in protecting the organism against infection,
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in maintaining the immune system.
Additionally, given that goat colostrum is most
closely related to breast milk, its use for infant
feeding is quite promising.

Antimicrobial properties of goat
colostrum proteins

Goat colostrum contains bioactive peptides
that have the antibacterial activity against a
wide spectrum of microorganisms. The anti-
microbial activity of colostrum proteins is
mainly associated with the inhibition of cell
wall synthesis, through prevention of its final
step - the transpeptidation reaction [24].

Is it known that lactoferrin, lysozyme, lac-
toperoxidase and immunoglobulins, which are
present in goat colostrums, have antimicrobial
properties and form a natural system of human
protection against a large number of patho-
genic microorganisms [25].

Antimicrobial peptides from goat milk are
the peptide fragments with a molecular weight
less than 10 kDa. Most amino acid residues of
these peptides are hydrophobic. The amino
acid sequence of antimicrobial peptides usu-
ally consists of 2-20 amino acids, the peptides
of this size are able to pass through the mem-
branes of bacteria, therefore, have a higher
antimicrobial activity.

Most of the goat milk antimicrobial pep-
tides are cationic proteins, thereby forming
a-helices and B-sheet structures that can selec-
tively interact with anionic bacterial mem-
branes and alter their permeability, causing
bacterial death [26].

There is an evidence in the literature that
goat colostrum contains antimicrobial and an-
tioxidant compounds that inhibit the growth
of Escherichia coli, Bacillus cereus, Listeria
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monocytogenes and Staphylococcus aureus
[27]. Among these compounds there is a casein
protein 0-S2 which has an anti-inflammatory
effect; casein a-S2 has antimicrobial activity
against pathogenic gram-positive (L. monocy-
togenes, S. aureus and B. cereus) and gram-
negative (E. coli, Salmonella typhi and Shigella
flexneri) bacteria [22]. Lactoperoxidase present
in goat colostrum is effective against bacteria
that cause cholera (Vibrio cholerae), typhus
(S. typhi), pneumonia (Klebsiella pneumoniae),
dysentery (Shigella dysenteriae) and food poi-
soning (S. aureus) [28]. The bactericidal activ-
ity of lactoperoxidase is associated with the
oxidation of thiocyanate in the presence of
hydrogen peroxide [16].

Additionally, goat colostrum glycomacro-
peptide is able to attach to enterotoxins of
various bacteria [25].

Hydrolysis of goat colostrum proteins in-
creases antimicrobial activity [24-26, 29].
Scientists have found that colostrum hydro-
lyzed with trypsin, ficin, or their mixture,
exhibits the antimicrobial activity against
E. coli and B. cereus, which is approximate-
ly 29 % higher than that of non-hydrolyzed
colostrum. Colostrum proteins hydrolyzed
with trypsin shows maximal inhibition
against gram-positive and gram-negative bac-
teria [26].

Bioactive peptides of goat colostrum hydro-
lyzed by human gastrointestinal enzymes show
strong antibacterial activity against E. coli
K12, B. cereus RT INFO1, L. monocytogenes,
lower activity against S. aureus ATCC 25 923.
Among antimicrobial peptides, B-lactoglobulin
and B-casein have been identified [25].

It has been found that goat whey protein
hydrolysates obtained using Bacillus licheni-

formis alcalase exhibit significantly higher
antibacterial activity than non-hydrolyzed goat
milk. The antimicrobial activity of hydrolyzed
proteins increased compared to non-hydro-
lyzed proteins, which is evidenced by the
growth inhibition zones for different cultures
[24]. For example, the growth inhibition zone
for S. typhimurium in the presence of hydro-
lyzed goat milk is 22.3 mm whereas it is 4.53
mm in the presence of unhydrolyzed milk
proteins. The inhibition zone for S. aureus is
15 mm and 7.73 mm respectively. It is also
known [29] that the growth inhibition zones
of E. coli and B. cereus in the presence of
hydrolyzed goat colostrum are 18 and 13.3 mm
respectively, whereas non-hydrolyzed colos-
trum does not inhibit the growth of these cul-
tures at all [24, 29].

It was found that two antimicrobial peptides
obtained by hydrolysis of B-lactoglobulin have
a slight positive net charge at pH 7 and there-
fore might be able to interact with the cell wall
of bacteria. Additionally, these proteins contain
the sequence Val-Ala-Gly-Thr-Trp-Tyr, which
is characterized by antimicrobial activity. On
the other hand, a-lactoglobulin peptides have
a small negative net charge at pH 7 and there-
fore are characterized by low antibacterial
activity [24].

The antibacterial activity of goat colostrum
whey proteins was also evaluated by minimal
inhibitory concentration (MIC) ranging from
125 to 500 pg/ml against gram-positive (S. aure-
us ATCC 25619) and gram-negative (Pseudo-
monas aeruginosa ATCC 8027, P. aeruginosa
ATCC 23243, E. coli 105, E. coli 101) strains.
Antibacterial activity was not observed for
strains Bacillus subtilis CCT 0516, E. coli
ATCC 2536, E. coli ATCC 10536, E. coli 104,
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E. coli 108, E. coli 110 and S. aureus ATCC
6538 with the MIC > 1000 pg/ml [16].

The MIC of peptides obtained by hydrolysis
of goat colostrum proteins was 383 + 8 pug/ml
against £. coli and 492 + 10 pg/ml against
B. cereus [26].

However, on the other hand, goat colostrum
does not inhibit normal intestinal microflora.
It was found that goat colostrum proteins do
not inhibit the growth of Lactobacillus rham-
nosus GG. Furthermore, lactoferrin of goat
colostrum can increase the growth of probi-
otic strains of Lactobacillus [25].

Lysozyme of goat colostrum is able to re-
store the composition of the normal gut micro-
biota. It was investigated that consumption of
goat milk enriched with lysozyme resulted in
the enrichment of Bifidobacteriacea and
Lactobacillacea bacterium in the gastrointes-
tinal tract. These changes were accompanied
by the reduction of Clostridia spp.,
Streptococcaceae, Mycobacteriaceae and
Campylobacterales strains [30].

Besides, the non-digestible oligosaccharides
present in goat colostrum can promote the
growth of beneficial gut bacteria and prevent
the growth of pathogenic bacteria [31].

Moreover, lactic acid bacteria, which are
present in goat milk and colostrum, are able
to produce bacteriocins that inhibit the growth
of a wide range of pathogenic and condition-
ally pathogenic microorganisms. For example,
the strain Lactobacillus sakei GM3 produces
bacteriocins active against pathogens such as
P. aeruginosa, K. pneumonia, Salmonella,
L. monocytogenes [32]. Strains L. rhamnosus
and L. plantarum isolated from goat milk pro-
duce bacteriocins that inhibit the growth of
S. aureus [33].
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In conclusion, the whey and casein proteins
of goat colostrum as well as the peptides ob-
tained by hydrolysis of these proteins have
antimicrobial properties against gram-positive
and gram-negative bacteria. However, the hy-
drolysis of proteins increases antimicrobial
activity. Therefore, these bioactive peptides of
goat colostrum can be used to combat infec-
tious pathogens.

Immunomodulatory properties
of biologically active fragments of goat
colostrum

Bioactive fragments of goat colostrum play a
leading role in the strengthening of immune
system. The immunomodulatory effect of goat
colostrum is ensured by releasing nitric oxide
(NO) and cytokines, as well as by inhibiting
the formation of pro-inflammatory markers
[22, 30].

Goat colostrum proteins are able to activate
NO release from blood cells and activate the
cytokine synthesis (IL-10, TNF-a and IL-6).
It is known that the release of NO provides a
cardioprotective effect, exhibits antibacterial
activity and thus prevents infections. TNF-a
and IL-10 are anti-inflammatory cytokines and
IL-6 is a growth factor for B cells [22].

Goat colostrum whey proteins have an anti-
inflammatory effect. They are able to inhibit
signaling pathways and reduce the expression
of genes of various proinflammatory markers,
such as IL-1p, IL-6, IL-17, TNF-a (tumor
necrosis factor), iINOS (inducible nitric oxide
synthase), MMP-9 (matrix metalloproteinase),
ICAM (intercellular adhesion molecule). Thus,
these proteins could be applied for the treat-
ment of inflammatory infections of the gastro-
intestinal tract [30].
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Additionally, goat milk and colostrum con-
tain sialic acids, the functions of which are the
activation of immune system, the brain develop-
ment and protection against pathogens. Sialic
acids are usually involved in the processes of
cellular interaction and protection of macromol-
ecules and cells from enzymatic and immuno-
logical attacks. Goat milk contains sialic acids
(such as N-glycolylneuraminic acid NeuGc and
N-acetylneuraminic acid NeuAc) in high con-
centrations, decreasing during lactation [31].

Therefore, due to the presence of immuno-
modulatory compounds in goat colostrum, its
use in the activation of immune defense and
treatment of inflammatory infections seems
promising.

Antioxidant properties of goat
colostrum bioactive peptides

The antioxidant peptides present in goat co-
lostrum can prevent or delay chronic diseases
associated with oxidative stress.

In living organisms, the reactive oxygen
species, or free radicals (such as superoxide
anion radical, nitric oxide) are the products
of normal cellular metabolism. At low to mod-
erate concentrations, free radicals function
in physiological cell processes, but at high
concentrations they cause adverse changes of
cellular components such as lipids, proteins
and DNA. Therefore, during excessive oxida-
tive stress, the degradation of lipid bilayer
plasma membrane by peroxidation may cause
cell death [32]. Reactive oxygen species can
cause various diseases, such as hypertension
and stroke [27].

Goat colostrum antioxidant compounds can
inhibit oxidation via various mechanisms, such
as the capturing of reactive oxygen species and

other free radicals or the chelation of metal
ions, for example iron. The antioxidant activ-
ity is exerted by lactoferrin, B-lactoglobulin
and serum albumin. The antioxidant action of
B-lactoglobulin and serum albumin might be
due to the presence of cysteine, which is a
precursor for the synthesis of glutathione, a
well-recognized antioxidant, and the presence
of a thiol group in B-lactoglobulin [16]. The
whey and casein protein hydrolysates exhibit
the activity against superoxide anion [33]. The
antioxidant properties of goat colostrum casein
hydrolysates are associated with the presence
of peptides rich in amino acids such as histi-
dine, lysine, proline and tyrosine [34].

Antioxidant activity, determined by the
2-diphenyl-1-picrylhydrazyl radical scaven-
ging assay, is higher in late lactation goat milk.
It is supposed that the latter could be a source
of bioactive components to prevent oxidative
stress and aging [35].

Compared to caseins of goat milk, the free
radical scavenging ability and ferrous ion che-
lating ability of casein hydrolysates are sig-
nificantly higher. The inhibition effect of lipid
peroxidation with goat milk casein hydroly-
sates is much stronger than that of fert-butyl-
hydroquinone and phytogermine and a little
weaker compared to ascorbic acid. The anti-
oxidant activity of hydrolysates could be ex-
plained by a high antioxidant activity of oli-
gopeptides, especially of 5 novel oligopep-
tides: Val-Tyr-Pro-Phe, Phe-Gly-Gly-Met-Ala-
His, Phe-Pro-Tyr-Cys-Ala-Pro, Tyr-Val-Pro-
Glu-Pro-Phe, and Tyr-Pro-Pro-Tyr-Glu-Thr-
Tyr, which were first observed in goat milk
hydrolysates. The antioxidant activity of these
hydrolysates increased 3.59 to 380 times com-
pared to non-hydrolyzed milk [36].
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The goat milk peptides obtained using hy-
drolysis with subtilisin or trypsin exhibited a
high iron chelation capacity and inhibition of
formation of secondary lipid oxidation prod-
ucts. The goat milk protein hydrolysates also
demonstrated the ability to inhibit the forma-
tion of secondary oxidation products in phos-
phatidylcholine liposomes.

Tyrosine plays a fundamental role in the
radical scavenging capacity of these peptides.
Peptides with large amount of phenylalanine
exhibit the ability to inhibit the formation of
secondary lipid oxidation products. In fact,
phenylalanine is present in 50 % of the identi-
fied antioxidant peptides. The high activity of
phenylalanine-containing peptides may be at-
tributed to the ability of phenylalanine to in-
teract with the hydroxyl radical (-OH), which
is generated by iron induced oxidation, turning
phenylalanine into p-, o- or m-tyrosine, thus
reducing the generation of novel lipid pero-
xides. Tyrosine in turn can react with lipid
radicals inhibiting the formation of secondary
lipid oxidation products [37].

Thus, goat milk and colostrum contain pep-
tides with antioxidant activity, so these pep-
tides can be used in biologically active addi-
tives, which are the source of natural antioxi-
dants, as well as in food to reduce the oxida-
tion reactions that lead to spoilage.

Anticancer activity of biologically
active goat colostrum proteins

Goat colostrum bioactive peptides can be effec-
tive in the prevention of cancer [16, 38-39]. The
most important anti-cancer protein is lactoferrin.
Its antitumor activity is attributed to the fact that
this protein has immunomodulatory potential
and ability to activate T and NK cells.

204

The activity of lactoferrin was investigated
against two cell lines - HeLa (human cervical
cancer) cell line and a rat embryo fibroblast
(REF) cell line. The inhibition rate increased
with the rising of lactoferrin concentration and
increasing incubation period. The highest
growth inhibition (64.38 %) was observed on
HeLa cell line at the concentration of 5000 pg/
ml after 72 hours of exposure. This exceeds
the inhibitory rate of cow colostrum lactofer-
rin, which is 48.66 %. Cytotoxicity of goat
lactoferrin against the REF cell line at the
concentration of 5000 pg/ml after 72 hour
exposure was only 19.22 % [38].

Furthermore, the cytotoxicity of goat colos-
trum peptides was investigated against the rat
C6 glioma cell line - the tumor cell death was
revealed to be above 70 %. Antitumor activity
of these peptides is associated with the cat-
ionic character of the proteins, the interaction
of which with the negatively charged tumor
cell membrane destabilizes their membrane.
At the same time, the goat colostrum proteins
do not harm normal cells because they have a
neutral charge [16].

Proteins of fermented goat milk also can be
used for the prevention and treatment of on-
cological diseases. The anticancer effect of
goat milk fermented by Lactobacillus planta-
rum and Lactobacillus paracasei was investi-
gated. In vitro antitumor activity was studied
using HeLa cell lines, which were treated with
milk hydrolysates at various concentrations
(30-240 pg of protein) and incubated at 37 °C
for 4 h. It has been observed that the cell vi-
ability decreased with increased concentration
of the goat milk hydrolysate.

The antitumor activity may be associated
with the presence of enzymes -glucuronidase,
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azoreductase and nitroreductase in the intesti-
nal tract, which are capable of converting pro-
carcinogens to carcinogens, along with the
bacteria Lactobacillus present in fermented
milk, which reduce the concentration of
B-glucuronidase and decrease the conversion
of procarcinogens to carcinogens [39].

Therefore, the in vitro studies have shown
that goat milk and colostrum proteins are ef-
fective in inhibition of tumor cell growth, so
they can be potential agents for the treatment
of cancer.

Goat colostrum bioactive peptides
capable of reducing blood pressure

A key role in the regulation of blood pressure
is played by the angiotensin converting en-
zyme (ACE), which catalyzes the conversion
of angiotensin I to vasoconstrictive angiotensin
II. The inhibition of ACE with natural inhibi-
tors, for example goat colostrum peptides, as
an alternative to avoid the side effect of syn-
thetic drugs, is a major target in the prevention
of hypertension.

Scientists have found that peptides of goat
colostrum, such as B-lactoglobulin, B-casein
and Kk-casein exert significant ACE inhibitory
activity, comparable to that of an antihyper-
tensive drug captopril — the ICs, values are
4.45 uM and 4.27 pM, respectively. Therefore
the ACE-inhibitory peptides of goat colostrum
may be potential candidates as antihyperten-
sive medicines [40]. Among the identified
sequences of ACE-inhibitory peptides, eigh-
teen were identical to known bioactive pep-
tides with the ACE-inhibitory activity. The
antihypertensive tripeptides valine-proline-
proline and isoleucine-proline-proline are es-
pecially active [41].

Casein and whey protein fractions of goat
colostrum hydrolyzed with subtilisin and tryp-
sin release the ACE inhibitory peptides. The
most active F4 fraction is characterized by ICs,
between 9.3 to 5.1 mg/ml. Most of active pep-
tides have a molecular weight below 2 kDa,
one particularly active dipeptide is very hy-
drophobic [42]. Consequently, goat colostrum
proteins and peptides are able to reduce blood
pressure by ACE inhibition.

Anti-atherogenic properties of goat
colostrum

Anti-atherogenic effect is characterized by the
prevention of cardiovascular diseases, in par-
ticular, atherosclerosis. Lipids, especially the
polar ones, and fatty acids of goat colostrum
exhibit strong anti-atherogenic activities; they
inhibit the platelet aggregation induced by the
platelet-activating factor (PAF). This fact high-
lights the value of goat milk and colostrum in
terms of cardioprotection, because PAF is the
most important inflammatory mediator in-
volved in the mechanism of atherogenesis [44].

Goat colostrum proteins in the
treatment of rheumatoid arthritis

Rheumatoid arthritis is a chronic inflamma-
tory disease with multiple risk factors associ-
ated with chronic soft-tissue inflammation
often followed by the bone and cartilage de-
struction. With rheumatoid arthritis, there is a
high risk of osteoporosis and a decrease in
bone mass.

Scientists have discovered that the goat
colostrum protein a-S2 casein has an anti-os-
teoporosis effect on rheumatoid arthritis. a-S2
casein is able to repair the collagen structure
in the femur trabecular bone [45].
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The goat milk a-S2 casein also has a protec-
tive effect on the ileum microstructure and
inflammation in rheumatoid arthritis. a-S2
casein could repair the ileum microstructure,
suppress inflammatory process, and increases
the body weight, food intake and albumin
level in rats with rheumatoid arthritis [46].

Consequently, the goat colostrum a-S2 ca-
sein may be effective in the treatment of rheu-
matoid arthritis via suppressing inflammation
of the ileum [46] and restoring collagen struc-
ture in the femur trabecular bone [45].

Conclusions

In conclusion, goat colostrum is a unique prod-
uct containing a complex of biologically active
proteins, which have antimicrobial, immuno-
modulatory, antioxidant, antitumor properties,
so the goat colostrum has a wide potential for
its application in the treatment of infectious,
cardiovascular, oncological and autoimmune
diseases, as well as in the strengthening of
immunity.
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MMonipyHkuioHaJbHI BJIACTUBOCTI OlJIKIB KO3UHOIO
MOJ103UBA TA iX BUKOPHCTAHHS

K. I. Conomenko, 1. B. JInu, I. M. Bonommuna,
JI. B. llkoroBa

B ormsazi HaBeneHO CKIag KO3WHOTO MOJIO3UBA, aHTUMI-
KpoOHi, IMyHOMOZIETIOI0Wi Ta aHTHOKCHAAHTHI BIACTH-
BOCTI 0I0JI0T1YHO aKTUBHHX OLJIKIB MOJIO3MBA Ki3, a TAKOXK
PO3TIIHYTO TIEPCHEKTUBH IXHHOTO 3aCTOCOBYBAaHHS Y
METUINHI. 3aBISKA HAaIBHOCTI KOMIUIEKCY Oi0JIOTidHO
AKTUBHUX OLIKIB, TAKUX SK JAKTO(EPHH, JTi301UM, JIaK-
TOTIEPOKCHa3a, IMyHOIVIOOYIIiHH, TOIIO0, KO3UHE MOJIO-
3MBO CHpHSAE MiABHUIIEHHIO CTIMKOCTI OpraHi3My 10 iH-
(hekIifHIX 3aXBOPIOBaHb, 3MIIIHEHHIO IMyHHOT CUCTEMH,
Ma€ aHTHOaKTepialbHy aKTHUBHICTH MPOTH IIHPOKOTO
CIIEKTPY MIKPOOPTaHi3MiB, BOJIOAi€ aHTHOKCHIAHTHOIO
JIEI0, THM CaMUM 3aro0irarodu abo 3aTpUMYIOYH XPO-
HIYHI 3aXBOPIOBAHHS, OB’ s3aHi 3 OKUCITIOBATEHUAM CTpe-
com. KpiMm nporo, OioakTuBHI O1TKM MOO3MBa Ki3 1e-
MOHCTPYIOTh ITPOTHITYXJINHHY aKTUBHICTh, aHTHATEPO-
TeHHI BJIaCTUBOCTI, 31aTHICTh 3HIDKYBATH apTepialbHUH
THCK Ta BUSBJIIIOTH €()eKTUBHICTH Y JTIKyBaHHI peBMaTO-
1HOIrO apTPHUTYy.

Karmw4oBi ¢J10Ba: Ko3uHE MOJIO3UBO, OIJIKOBHI KOMII-
JIEKC, aHTUMIKPOOHA aKTHBHICTh, IMyHOMOJICIIFOFOU] BJIac-
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THUBOCTI, QaHTUOKCHIAHTHUI e(EeKT, TeparieBTH4He 3acTo-
CyBaHHSI.

HonudyHkuuoHAJBHBbIE CBOIicTBAa 0€1KOB KO3bEro
MOJIO3HBA U HX MCIOJIb30BaHHE

K. W. Conomenxo, U. B. JIsru, 1. H. Bomommuna,
JI. B. llIxoToBa

B 0030pe ommcan cocTaB KO3bEr0 MOJIO3UBA, aHTUMHUKPOO-
HbIC, UMMYHOMOYJTUPYFOIITUE U aHTHOKCHIAHTHBIC CBOM-
cTBa OMOJIOTMYECKH aKTHBHBIX OCIIKOB MOJIO3MBA KO3,
a TaK)Ke PacCMOTPEHbI MEPCIIEKTUBBI UX MPUMEHEHHUS
B MeAMIMHE. braromapsi HaNMYMIO KOMILIeKca OHOJOTH-
YEeCKU aKTHUBHBIX OEJIKOB, TAKHX KaK JIAKTO(EepprH, JIU30-
LIUM, JIAKTOTIEPOKCHA3a, IMMYHOIIOOYMHBI U T.JI., KO3bC
MOJIO3UBO CIOCOOCTBYET MOBBIIICHUIO YCTONYHBOCTH
oprann3Ma K MH(EKIIMOHHBIM 3a00JIEBaHUSM, YKperie-

HHUIO IMMYHHOW CUCTEMBI, 00J1aJaeT aHTHOAKTEPHATLHOM
AKTUBHOCTBIO B OTHOIIEHUH HIMPOKOTO CHEKTpa MUKPO-
OpPraHu3MOB, 00Ja/laeT AaHTHOKCHAAHTHBIM JIEHCTBHEM,
TEM CaMBIM IIPeIOTBpAIast FIIH 3aIep>KUBast XPOHUUESCKHE
3a00JIeBaHusl, CBS3aHHBIE C OKHCIUTEIILHBIM CTPECCOM.
Kpome 310r0, 610aKkTHBHBIE OEIKH MOJIO3MBA KO3 IEMOH-
CTPUPYIOT POTHBOOITYXOJICBYIO aKTHBHOCTb, aHTHATEPO-
TeHHBIE CBOWCTBA, CIIOCOOHOCTH CHMXKATh apTepUaIbHOE
JTaBJICHUE U TIPOSIBIIAIOT 3((PEKTHBHOCTH B JICICHUH PEB-
MAaTOUJIHOTO apTpUTa.

KamoueBble CJ0Ba: KO3b€ MOJIO3UBO, OCITKOBBIA
KOMIUIEKC, aHTUMHKPOOHAast aKTHBHOCTb, IMMYHOMOZIYJIH-
pYyIoIIMe CBOIMCTBA, aHTHOKCHJIAHTHBIH 3(peKT, Tepares-
THUYECKOE MPUMEHEHHE.

Received 15.03.2020

209



	_GoBack

