DOI: 10.31082/1728-452X-2018-197-11-83-87
UDC 616.36-002:637.171.004.14

NUTRITIONAL AND MEDICAL PROPERTIES OF MARE’S MILK (review)

AT MUSAEY, BS ZHUSSUPOYV, ZM ZHANEN, BOMMAGANI SAI CHANDANA, ZhY MERGENBAYEY,
MACHERLA SAI CHARAN, PEDDINTI VENKATA MANOJ KUMAR, DG SYZDYKBAYEVA
National Medical University, Almaty c., Republic of Kazakhstan

Contacts: Abdugani T Musaeyv,
Doctor of Medical Sciences,
Professor of Department

of Emergency and Emergency
Medical Aid, National

Medical University,

Almaty c., Tole bi str., 88,

index 050000.

E-mail: musaev.dr@mail.ru

KonTakTbl: Mycaes ABayratm
Tamkvubaesu, 4-p Mes. Hayk,
npodeccop kadeapsl CHMIT,
AO «HaumoHanbHeii
MEIULMHCKUI YHUBEPCUTETY,
r. Anmarsl, yn. Tone 6u, 88,
uHaekc 050000.

E-mail: musaev.dr@mail.ru

Moctynuna 20.10.2018.

are’s milk is one of the most important drinking
product for the human populations in those areas of
central Asia, where a lactic alcoholic beverages
called kumis and saumal are traditionally produced through

fermentation [1].
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Recent interest in mare’s milk is associated with the fact that it was used by many people around the
world, is an ancient relic of Turkic people and contains a wide variety of nutrients with health-promoting
properties. Among milk of many mammal species, mare’s milk is highly appreciated for similarity to human
milk in terms of chemical composition allowing its use as a substitute for mother’s milk in infant feeding.
It can also be used in feeding people with various health conditions, particularly the patients in group of
risk or suffering from Tuberculosis and Hepatitis C. This article is making a review of rich composition of
mare’s milk.
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T¥XbIP blM
BUE CYTIHIH KOPEKTIK XXOHE EMAIK KACUETTEPI (spae6u wony)

A.T. MYCAEB, B.C. XKYCYINOB, 3.M. )KAHEH, BOMMAIAHU CA/ YAHOAHA,
K.E. MEPFTEHBAEB, MAYEPIA CAU YAPAH,
NEOQAOUHTU BEHKATA MAHOX KYMAP, A.I. Cbi3ObIKBAEBA
«¥nmmabik meduyuHa yHusepcumemi» AK, Anmamei K., KasakcmaH Pecrybnukachbi

Bue cyTiHe fereH COHfbl KbI3bIFYLUbIMbIK OHbIH 8MeMHiH 6apnblk XxanbikTapbiMeH KonAaHbinbim,
COHbIMEH KaTap TYPKi XanblKTapblHbIH exenri 6annbifbl 60onbin TabbinaTtelHAbIKTAH XaHe nanganbl
KacueTTepi 6ap KOPEKTiK 3aTTapbl MOMN CyCblH EKEHIMEH aHbiKTanabl. KentereH cyTKopekTinepaiH iwiHae
Oue CyTiH OHbIH aHa CyTiHe yKcacTblfbl YLiH OaFranangpl, ©3 keserinae Oyn KacMeT OHbl aHa CyTiH anMac-
ThIPFbILL peTiHAe nanganaHyra MyMkiHaik 6epeni. CoHaan-ak, on ap Typni AeHcaynblk macenenepi 6ap
agampappga, acipece Tyb6epkynesbeH, C renatuTiMeH xaHe ap Typri UMMYHAb! TanwblnbiFbIMEH aypy
kayni 6ap HaykacTapaa kongaHbinagbl. Makanaga 6ve cyTiHiH KypaMbl KEHIHEH KeNTipinreH.

Herisri ce3pep: 6ue cyTi, kypambl, 6enokTap, mainap, kemipcynap, AopyMeHaep.

PE3IOME
MUTATEJbHBIE U TIEYEEHLIE CBOUCTBA KOBbIJIbEIO MOJIOKA (0630p)

A.T. MYCAEB, B.C. XKYCYINOB, 3.M. )KAHEH, EOMMATAHU CA/ YAHOAHA,
X.E. MEPFEHBAEB, MAYEPSIA CA/ YAPAH,
NEAOUHTU BEHKATA MAHOX KYMAP, [.I. CbI3O0bIKBAEBA
AO «HauyuoHarnbHbIU MeduyuHCKUlU yHusepcumemy», e. Anmamai, Pecriybriuka KazaxcmaH

HenaBHUit MHTEpPEC K KOBLINLEMY MOSIOKY OBGYCIOBIIEH TEM, YTO OHO YNOTPEGNSeTCs BCeMU Hapoaa-
MU MUpa, a Takke SBNSEeTCS APEBHEN pernvKkBMen TIOPKCKUX HapoOoB 1 COAePXUT BOoMbLLOE KONMMYECTBO
nuTaTeNbHbIX BELLECTB C NoMe3HbIMM cBocTBamu. Cpeam Moroka MHOMMX BUAOB MIIEKOMUTAOLWMX KO-
Oblnbe MOJIOKO BbICOKO LIEHMTCS 3@ CXOACTBO C rPyAHbIM MOSIOKOM, MO3BONSIOLLEE UCNONb30BaTh €10 B
Ka4yecTBe 3aMeHUTENSs rpyaHoro Monoka. OHO Takke UCMoNb3yeTcs Ans NUTaHWS MoAen C pasnuyHbIMm
COCTOSIHUSIMW 340POBbS, B YaCTHOCTY Y MaUMEHTOB B rpynne pucka Unu cTpagatowmx TyGepKynesom,
renatutom C v pasnmyHbIMK Bugamm nmmyHogeduumuta. B ctatbe onuceiBaetcst 6oratbin coctaB KobObl-
TNbEro MOriokKa.

KnioueBble crnoBa: kobblflbe MOSIOKO, COCTaB, GENKM, XMpbl, YreBoabl, BUTAMUHbI.

Ons uutupoBanus: Mycaes A.T., XXycynos B.C., XKaHeH 3.M., Bommarann Can YangaHa, MepreH6aes XK.E.,
Mapuepna Caw YapaH, NeganHty BeHkata MaHox Kymap, Cbizgbikbaesa [.I% MuTtaTtenbHble 1 nevebHble
CBOWCTBa KOObINbero mornoka (063op) // Meguuuna (Anmatsl). — 2018. - Ne11 (197). — C. 83-87

Mare’s milk is not like a cow’s milk neither organoleptical-
ly nor by taste. It is clear, whitish, and sweeter than cow’s milk,
which makes it just like a human milk. Mare’s milk differs
greatly from milk of human or cow in terms of the key elements
content.
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Fat

The fat content of mare’s milk is considerably lower as
compared with human and cow’s milk (Figure 1). The quantita-
tive relation of unsaturated-to-saturated fatty acids in mare’s
milk (1:3) is near to that in human milk (1:2), whereas it
deviates from the values typical for cow’s milk (2:1). Mare’s
milk is a good source of linoleic acid and a-linolenic acid,
which are not synthesized by the human body and which are
essential for the growth and development of nervous system
[4]. Mare’s milk contains fewer triglycerides, but it is richer for
free fatty acids (FFA) and phospholipids for 9 and 5 times re-
spectively, which is necessary for cellular membranes. This
way, it may save cell wall from oxidative phosphorylation.

Proteins

Mare’s milk is similar to human milk in terms of protein
composition, 8.30% and 7.60% respectively. Compared to
other fractions (Figure 2), the percentage of whey protein in
mare’s milk is more than 20% higher than in cow’s milk,
amounting to approximately 40%, but lower than in human
milk (more than 50%). Cow’s milk has the highest amount of
caseins. For that reason it is called casein type milk, whereas
mare and human milk are called albumin type milk [2]. Due to
the fact that cow milk contains big amount of caseins (coarse
proteins), which induces allergy, infants develop allergy for it
more often. On the other hand, mare’s milk contains more al-
bumins (finely dispersed), therefore it doesn’t develop allergy.

COMPARISION OF FAT AND ITS COMPONENTS BETWEEN DIFFERENT TYPES OF MILK
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Figure 1 - Comparison of fat and it's components between different types of milk
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The large amount of whey protein and exogenous amino acids
in mare’s milk make it a more beneficial source of nutrients for
people than cow’s milk [2].

Amino acids

Amino acids are important constituents of food. They sup-
ply the required building blocks for protein biosynthesis.

Due to a high percentage of whey proteins and exogenous
amino acids, mare’s milk is a better source of nutrients for
humans than cow’s milk [2] (Table 1).

The quantity of Asparagine, Threonine, Serotonin, Proline,
Leucine and Lysine is almost 6 times higher in comparison with
cow milk. On the other hand, Glutamine level is 3 times greater.
But, however, human milk indexes are 10 times more in all
points, which proves its’ significance, for infant’s muscular and
skeletal system development.

Table 1 - Comparison of essential and non-essential amino acids content (g/100g milk) in milk of mare, human and cow
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a symbiosis in which favorable microflora is created that com-
pete with and exclude many potential pathogens [4].

Galactose, as a part of lactose, takes part in the myelination
process and brain development in young organisms, which re-
quire significant amounts of galactosylceramides and galac-
tolipids [7]. That’s why milk galactose play a unique role in
providing the requirements of the rapidly developing infant
brain [5].

Vitamins

Mare’s milk has been proven to contain vitamins A, D3, E,
K2, C, B1, B2, B3, B6, B12. With the exception of vitamin C,
the content of other vitamins in mare’s and cow’s milk does not
differ significantly [7] (Table 2). Mare’s milk is much richer in
vitamin C as compared to cow’s milk, and this vitamin has a
high nutritional value due to its resistance to oxidation and
anti-inflammatory properties. Mare’s milk contains a similar

Amino acid Mare's milk Cow milk Human milk
Essential amino acids
His 0.492 0.10 2.50
lle 0.492 0.14 6.09
Leu 1.444 0.29 10.02
Lys 1.444 0.27 6.33
Met 0.213 0.06 2.94
Phe 0.738 0.16 4.48
Thr 1.132 0.15 4.22
Trp 0.229 0.05 -
Val 0.853 0.16 5.17
Non-essential amino acids

Asp 1.543 0.26 9.85
Ser 1.444 0.16 3.6
Glu 2.281 0.77 -
Pro 1.346 0.32 -
Gly 0.558 0.06 -
Ala 0.673 0.10 5.03
Cys 0.164 0.02 0.99
lle 0.492 0.14 6.09
Tyr 0.771 0.15 4.19
Arg 0.706 0.11 3.91

Carbohydrates and lactose

Literature analysis showed that human milk contains a little
bit more lactose (6.71%) than mare’s milk (6.37%). It is the
main source of carbohydrates. Lactose can be delivered to an
organism only as a part of milk. As a constituent of milk, it can
influence the process of seeding the gastrointestinal tract with
microorganisms responsible for its breakdown. This results in

level of vitamin A as compared to cow’s milk but some authors
[7] pointed out that it is less than in human milk. Results of
recent studies showed that vitamin D was found in greater
amount in mare’s milk as compared to human milk [4]. Accord-
ing to [7], supplementation with vitamin D significantly de-
creased the risk of premature death and death from cancer as
well as supporting general health. Mare’s milk is characterized
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by an average concentration of

vitamins from the B group, while ~ human and cow

Table 3 - Comparison of minerals content (mg/100 ml milk) in milk of mare,

human milk contains less and .

cow’s milk more as compared to lliarel Mare's milk Human milk Cow milk
. component

mare’s milk (Table 2). The level of

cobalamin was shown to be higher Ca2+ 50-135 28-34 112—-123

and vitamins B2 and B9 to be low-

er in mare’s milk compared to P+ 20-121 14-43 59-119

human and cow’s milk [10]. On the

other hand, the level of Vitamin K K+ 25-87 53-62 106-163

is almost 9 times more compared Na+ 8-85 10-18 58

with human milk, which means

that it has a positive effect on Cl- 19 60-63 100-119

blood coagulation system.

Table 2 - Comparison of fat soluble vitamins and watersoluble vitamins content in milk of mare, human, and cow

Vitamins Mare's milk Human milk Cow milk
Vitamin A (mg/1) 0.403 0.455 0.435-0.799
Vitamin B1 (ug/I) 20-40 14-17 28-90
Vitamin B2 (ug /1) 10-37 20-60 115-202
Vitamin B3 (pg/I) 70-140 147-178 50-120
Vitamin B5 (pg /1) 277-300 184-270 260-490
Vitamin Bé (ug/I) 30 11-14 30-70
Vitamin B9 (ug/I) 0.13 5.2-16 1-18
Vitamin B12 (ug /1) 0.3 0.03-0.05 0.1
Vitamin C (ug/I) 1280-8100 3500-10000 300-2300
Vitamin D3 (ug/I) 4.93 0.03-0.12 2.31-15.39
Vitamin E (mg/I) 1.13 5.09 1.05-1.95
Vitamin K2 (pg /1) 17.93 1.8 4.81-17

Minerals

Mare’s milk contains relatively few minerals (0.5%)
compared to cow’s milk (0.8%) (Table 6) [7]. However, its
calcium-to-phosphorus ratio (1.6—1.8:1) is more favorable to
the proper growth of the skeleton of young organisms than
cow’s milk (approximately 1.4:1) and is closer to that in human
milk (approximately 1.9:1) [7].

Sodium in the form of cations plays an important role as a
constituent of blood and extracellular fluid, potassium as a ca-
tion takes part in maintaining the integrity of intracellular fluid.
Milk is generally a good source of calcium and phosphorus
which are necessary for the process of bone growth and devel-
opment, and also magnesium, which is needed for mineraliza-
tion of bones [7].

There are major differences in the mineral content of
mare’s, cow’s and human milk: the concentration of most min-
erals is higher in mare’s milk than in human milk but much
lower than in cow’s milk (Table 3). The investigation showed
that cow’s milk contains about 50% more non-ionized Ca*" and
nearly twice as much P and K* than mare’s milk but horse milk
contains about 2 times more ionized Ca?* and P* than human
milk [10]. Ca®* to P* ratio of human and mare’s milk are report-

ed to be more favorable for intake of Ca*>" compared to the ratio
in cow’s milk, because it is ionized, which means is not con-
nected with proteins. However, microelements concentration is
low in all milks discussed.

Enzymes and hormones

Analysis of literature showed that beside valuable nutrients
it also contains some enzymes and health promoting hormones.

Lysozyme

Also called N-acetylmuramidase, lysozyme is a hydro-
lyse-type enzyme that catalyses the breakdown of peptidogly-
can polymers of bacterial cell wall at the 1-4 bond between
N-acetylmuramic acid and N-acetylglucosamine residues,
thereby lysing sensitive bacteria [6].

Antibacterial activity of lysozyme is essentially directed
towards gram-positive bacteria, as their target cell-wall compo-
nent (peptidoglycan) is freely accessible to the enzyme,
compared to that of gram-negative bacteria, which is covered
by the lipopolysaccharidic layer of the outer membrane [3]. In
addition to bacteria, lysozyme has also been reported to inhibit
viruses (HIV) and eukaryotic micro-organisms including
parasites (Entamoeba histolytica trophozoites) and fungi (Can-
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dida albicans) despite the absence of typical peptidoglycan in
their envelopes [3,6].

This way mare’s milk is considered as not only perfect thirst
quenching, but also as antibacterial drink. Therefore, nowadays
it is used in treatment therapy against Tuberculosis.

Insulin and Insulin-like Growth Factor |

According to literature analysis, it was discovered that
mare’s colostrum contains a high amount of immunoreactive
insulin (il) and immunoreactive insulinlike growth factor I
(iIGF-I). IGFs and insulin, in addition to their growth-promot-
ing actions, are considered to play valuable role in the main-
tenance and development of normal cell functions throughout
life. Theoretically, in near future it may be used as a supportive
therapy in Diabetes Mellitus patients.

Leptin

Another hormone identified in mare’s milk is a leptin. It can
serve as an adiposity signal to inform the brain of the adipose
tissue mass in a negative feedback loop regulating food intake
and energy expenditure. Leptin also plays important roles in
angiogenesis, immune function, fertility, and bone formation [8].

CONCLUSION

Mare’s milk has long been a popular gourmet food with an
exceptionally delicious flavor and subtle nuances found in no
ordinary dairy product in Central Asia. On the basis of literature
data analysis and review findings, it was found that it is not only
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