ANIMAL

iEIIDEI'!g(E)D Journal homepage: https:/animalscience.com.ua/en

TECHNOLOGY Animal Science and Food Technology, 12(2), 82-93
re Psﬁ'ﬂ? Received: x xx.20xx Revised: x xx 20xx Accepted: x xx.20xx

SgBe T

UDC 637.12.053:547.979.8
DOI: 10.31548/animal2021.02.009

Fatty acids content in milk of cows under the influence of 3-carotene

Larisa Shevchenko’, Vita Mykhalska

National University of Life and Environmental Sciences of Ukraine
03041, 15 Heroiv Oborony Str., Kyiv, Ukraine

Abstract. For the enrichment of milk with vitamin A and B-carotene, vitaton is used, which
contains up to 10% of trans-B-carotene, which can be converted into vitamin A, and demonstrate
antioxidant, immunostimulating and anticarcinogenic effects in the body. Previous studies have
demonstrated that in sanitary terms, the biomass of the fungus BI. trispora is safe for animals and
can be used in animal husbandry to prevent diseases of the mammary gland, and digestive organs,
increase reproductive function and obtain healthy viable offspring. The research was conducted on
cows of the Ukrainian black-and-white dairy breed in the conditions of LLC “Kuibysheve”, Poltava
region. The purpose of the research was to determine the content of fatty acids in milk fat of lactating
cows, as with the introduction of vitatons, lipids, higher saturated and unsaturated fatty acids,
vitamins E and B, which to some extent can affect the processes of synthesis of milk components in
the mammary gland. Determination of lipid content and their fractions in milk fat was performed on
a gas chromatograph-mass spectrometer Agilent Technologies. Established that the introduction of
vitaton in the diet for cows increases the fat content in milk by an average of 0.26% and enhances the
synthesis of phospholipids in the mammary gland by 1.8 times. The ratio of unsaturated to saturated
free fatty acids in the milk fat of cows of the experimental group did not vary from the control, which
indicates a positive effect of B-carotene on the intensity of milk fat biosynthesis in the secretory
epithelium of the mammary gland of cows. Vitaton stimulated the establishment and inclusion of
two unsaturated fatty acids, namely nonadecanoic and a-linolenic acids in the composition of milk
fat against the background of the disappearance of the arachidonic acid peak on the chromatogram.
It is established that the samples of milk fat from cows of the control group contained arachidonic
acid, which was absent in the milk of cows of the experimental group, which is probably due to the
inclusion of these higher fatty acids and their isomers, which are part of vitaton, in the composition

Suggested Citation:
Shevchenko, L., & Mykhalska, V. (2021). Fatty acids content in milk of cows under the influence of
B-carotene. Animal Science and Food Technology, 12(2), 82-93.

‘Corresponding author




Shevchenko & Mykhalska

of milk fat, and the effect of B-carotene on the synthesis of milk lipids. The results of the research

are essential for the production of biologically complete milk and its products, which will have

antioxidant properties and will be enriched with vitamin A and B-carotene
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Introduction

The production of high-quality and biologically
complete livestock products is impossible with-
out using several biologically active substances
in animals, namely: macro- and microelements,
immunostimulants, hepatoprotectors, antioxi-
dants, dyes, flavouring, aromatic additives, vi-
tamins and vitamin-like substances, including
carotenoids. Their widespread use in the prac-
tice of livestock production is primarily associ-
ated with the prevention of diseases, stimula-
tion of growth, development and productivity
of animals, and improvement of the quality and
biological value of livestock products (Ul Haq
et al.,2014; Lopes et al., 2016; Wang & Bu, 2015;
Hassan Rafiee et al., 2016; Sukhikh et al., 2019).
The transition of livestock production to
industrial technologies requires a complete re-
vision of the concept of providing animals with
biologically active substances, including B-car-
otene, which is associated with the dry type of
feeding of many species of farm animals, and
hence the emergence of some problems in the
preparation, storage and introduction of juicy
fodders as a source of carotenoids into complete
fodder (Shevchenko et al., 2018; Abd El-Salam &
El-Shibiny, 2020; Pordevi¢, Nenad et al.)
Currently, more than 600 carotenoids are
known, and their structure, chemical prop-
erties and physical characteristics have been
explored, which allows them to be used as an-
tioxidants, stimulants of animal growth and de-
velopment, photo- and radioprotectors, immu-
nostimulants, precursors of vitamin A, dyes for

livestock products, etc. Scientists have explored
the species composition of carotenoids in many
plants, fungi, bacteria and algae, and explored
their effect on the clinical condition, produc-
tivity, metabolism, reproductive capacity and
quality of animal products (Shevchenko et al.,
2018; Lutfiye Yilmaz-Ersan et al., 2018).

At present, the problem of providing the
demand of animals with carotenoids remains
unresolved, since there is no single concept for
determining the efficiency of using both a mix-
ture of carotenoids and their representatives,
which have different effects on the body of ani-
mals, including provitamin.

The transition of livestock to industrial
technologies requires a complete revision of
the concept of providing animals with biolog-
ically active substances, including B-carotene,
which is associated with the dry type of feeding
of many types of farm animals, and hence the
emergence of some problems in the prepara-
tion, storage and introduction of juicy fodder as
a source of carotenoids into the composition of
complete fodder.

According to the latest data, it is known that
the content of B-carotene in blood plasma and
colostrum of cows does not always indicate a suf-
ficient supply of their body vitamin A, while the
concentration of vitamin A in colostrum is one of
the most objective indicators in the diagnosis of
A-hypovitaminosis of cows (Sakhniuk, 1997).

The content of carotenoids and vitamin A
in cows’ milk depends on the season of the year.
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Thus, in the winter-stall period of keeping cows
in milk, the lowest concentration of B-carotene
and vitamin A is observed. During the transfer
of animals to pastures, the level of B-carotene
first increases, and later — the content of vita-
min A in milk. In addition, the breed of cows
has a significant impact on the accumulation
of carotenoids in milk. Thus, the milk of cows
of Shvitz, Simmental, Chervonogorbatov and
Red Steppe breeds contains an average of 180 —
190 pg/kg of carotene, in the milk of cows of the
Brown Latvian breed — up to 240 ng/kg of car-
otene, while the milk of cows of other breeds
is much poorer in this biologically active com-
pound (Carrara et al., 2021).

The level of vitamin A and -carotene in co-
lostrum and milk of cows is largely determined
by the composition of the diet and lactation pe-
riod. Thus, the colostrum of the first milk yield
contains 134.0 pg/1 of vitamin A and 396.0 pg/1
of B-carotene, the milk of the sixth milk yield —
80.0 and 60.0 pg/1, and the tenth milk yield - 27.0
and 25 pg/l, respectively. The transition of carot-
enoids into milk provides the intensity of its co-
lour and largely depends on the breed character-
istics of cows. A study of the colour of cow milk
and its B-carotene content demonstrated that
milk obtained from purebred Friesian cows con-
tained less B-carotene than that from non-pure-
bred cows (Strickland et al., 2021).

The accumulation of carotenoids in cattle
fat is influenced by age and feeding level. Thus,
the accumulation of carotenoids in fat is less
intense in free-feeding bulls at the age of one
and two years than in restricted feeding (Boom
& Sheath, 1997; Retrini et al., 2022).

One of the ways to increase the level of
carotenoids and retinol in milk is the develop-
ment and implementation of biologically active
fodder supplements for cows. Several studies by
leading scientists of the CIS countries, the USA
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and Japan are devoted to this issue. Thus, feed-
ing dry cows with B-carotene of microbial ori-
gin at a dose of 15 g per head per day increased
the level of vitamin A in the milk of the first
milk yield by 33.8%, and carotene — by 26.8%
compared to animals that did not receive this
supplement. The same dependence persisted
on the fifth to the seventh day of lactation
(Vargas-Bello-Pérez et al., 2020).

Partial replacement of silage B-carotene
with B-carotene of microbial origin improves
the saturation of colostrum and milk of Hol-
stein cows both with carotene and vitamin A
and with protein (Ulytko et al., 1997). In ad-
dition, several studies have confirmed the su-
periority of carotene of microbial origin over
the carotene of corn silage, alfalfa and conif-
erous flour. Therewith, it was established that
the level of vitamin A in the colostrum of cows
fed with microbial B-carotene was the highest,
which exceeded the value in animals fed with
silage by 1.71 and 1.57 times, respectively. In
the milk of cows of this group, a similar pat-
tern of B-carotene accumulation was observed
(Ulytko & Dushkyn, 2002).

Replacement of 32-43% of silage carotene
in cow diets with carotene of microbial origin
allowed for increasing milk productivity of cows
by 9.7-14.0% and contributed to an increase in
milk fat content, particularly during the win-
ter-stall period (Alekseeva et al., 2001; Yemets
& Mamenko, 2020). Using lipocarotene (an oil
extract of the biomass of the fungus BI. trispora)
in the feeding of cows at a dose of 20 ml per
head per day contributed to an increase in pro-
ductivity by 0.5 kg of milk per day, fat content
in milk - by 0.2% (Kartamysheva & Khmelkov,
2006; Yakubchak et al., 2018).

The transformation product of B-caro-
tene — vitamin A significantly affects the quality
of cows’ milk. Thus, the inclusion of vitamin A
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in the composition of fodder for cows in a dose
increased by 10 and 25% compared to the de-
mand, contributing to an increase in average
daily milk yield by 6.3-10.3%. The milk of cows
that consumed fodder with a high content of
vitamin A contained more fat (by 0.29-0.50%)
and protein (by 0.12-0.18%). Therewith, it was
more thermostable and withstood exposure to
80% alcohol concentration against 72% in the
control (Belykova et al., 2005).

There is an opposite standpoint on the ac-
cumulation of carotenoids in animal products.
Thus, using pasture cattle in Zealand causes
the problem of increased carotenoid content in
carcass fat and milk fat, which, from the stand-
point of experts, worsens the marketability of
meat and dairy products. To solve this problem,
the Zealand scientists developed a lifetime test
for determining the degree of yellowness of fat
in cattle carcasses, which is based on the deter-
mination of the ratio of cholesteryl and plasma
carotenoids (Knight et al., 2001). In addition, the
yellowness of fat correlates with the content of
saturated and monounsaturated fatty acids.
The authors conclude that the advantages of
yellow fat meat over white fat meat are insignif-
icant (Knight & Death, 1997).

On the other hand, the increase in the con-
tent of carotenoids and vitamin A in milk and
its processed products is of interest to spe-
cialists in terms of creating mass and specific
food products enriched with vitamins, particu-
larly antioxidants. According to the All-russian
Health Organisation, milk and dairy products
in the human diet constitute at least 50%, and
they occupy the same place in the diets of the
population of Ukraine and other countries of
the world. XXV and XXVI International Dairy
Congresses (1998, 2002) were dedicated to the
establishment and development of functional
dairy products (Vasheka & Rashevska, 2005;

Galstian & Avetysian, 2005; Zielinska et al.,
2019).

Thus, notably, the problem of their es-
tablishment is solved mainly by using the in-
troduction of oil extracts and cryopowders of
biologically active substances into finished
products (Hryhoreva, 2003).

As for B-carotene, it is added to milk in the
form of 1% concentrate based on 30% paste
based on CPMC. Thus, its concentration in the
finished product is 50 mg/kg, which does not
affect the viability of lactic acid bacteria such
as bifidobacteria, bacillus and Str. termophylus
provides further processing of milk (Narushyn,
2004; Katserykova et al., 2000), improves or-
ganoleptic properties and prolongs the shelf
life of this product (Polianskyi et al., 2001).

Thus, B-carotene is introduced into the com-
position of dairy products such as butter, which
contains 0.03% of this biologically active sub-
stance in the finished product. However, there is
another standpoint on the direct introduction of
B-carotene preparations of microbial origin into
food products. There is evidence of the intake
of foreign metabolic products of fungi produc-
ing carotenoids into the human body, which can
cause various disorders in body tissues and cause
side effects (Mahintha, 2022; Ulfman, 2022).

Thus, using B-carotene in cows feeding
solves both the issues of prevention of diseases
of the mammary gland and digestive organs,
reproduction and obtaining healthy viable off-
spring and production of biologically complete
milk and its products. However, the problem of
obtaining milk with a high content of B-carotene
and vitamin A remains unresolved due to the
lack of scientifically sound recommendations
on using new sources of natural B-carotene (es-
pecially microbial synthesis) in cow feeding, in-
depth studies on quality, and biological integrity
and sanitary safety of the products.

Animal Science and Food Technology. 2021. Vol. 12, No. 2
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The purpose of the research. The purpose of
the research was to determine the content of fatty
acids in milk fat of cows with the addition of vita-
ton with B-carotene content of 5% to their diet.

Materials and Methods

In the experiment, the efficiency of using
B-carotene of the fungus BI. trispora in cows
was determined to improve the quality of milk
at different types of feeding. For this purpose,
two groups of cows of the Ukrainian black-and-
white dairy breed were established: control and
experimental in LLC “Kuibysheve”, Poltava re-
gion. The cows of the experimental group (189
cows) were fed vitaton with B-carotene content
of 5% in addition to the fodder of the main diet.
The dose of vitaton for lactating cows was 2 kg/t
of fodder. The experiment lasted 120 days. An-
imals of the control group (216 cows) were fed
fodder of the main diet. Average daily milk
samples were collected monthly to determine
the quality and production of butter in which
the content of carotenoids, vitamin A and fatty
acids was determined.

Determination of lipid content and their
fractions in milk fat was performed by chro-
matographic separation in thin layers of silica
gel (Silufol, Czech Republic) using a system of
solvents hexane:diethyl ether:acetic acid in a
ratio of 76:23:1. The content of individual lipid
fractions was determined using a densitome-
ter after staining chromatograms with 5-10%
phosphoric-molybdenum acid solution in eth-
anol. Chromatograms were developed for 4-5
min at 90-110°C (Veselskyi et al., 2001).

The fatty acid content of butter was deter-
mined after saponification and extraction with
hexane. The obtained methyl esters were ana-
lysed on a gas chromatograph-mass spectrom-
eter Agilent Technologies 6890N/5973 N, chro-
matographic column DB-5MS; L=30 m; Id=0.25
mm, catalogue No. 122-5532 Agilent Technolo-
gies, F: Im=0.25 mm, carrier gas — helium (DSTU
ISO 5508:1990, 2003). The research results were
processed statistically (Kokunyn, 1975).

Results and Discussion

Dairy productivity and milk quality of cows are
determined primarily by the clinical condition
of animals, the intensity of metabolic process-
es in the tissues of the body and the mammary
gland, which are closely related to the level of
supply of nutrients and biologically active sub-
stances, including vitamin A and its precursor
B-carotene. The introduction of vitaton as a
source of B-carotene into the composition of
lactating cows’ fodder provides for the intake of
lipids, higher saturated and unsaturated fatty
acids, and vitamins of groups E and B, which to
some extent can affect the processes of synthe-
sis of milk components in the mammary gland
of cows.

Assimilation and transport of B-carotene
and retinol in the digestive apparatus of ani-
mals are closely related to lipid metabolism,
namely with the absorption of higher fatty ac-
ids into the blood and lymph and their partici-
pation in the synthesis of milk fat, as evidenced
by an increase in milk fat content by an average
of 0.26% compared to the control (Table 1).

Table 1. Physicochemical properties of cow milk, %, M*m, n=6

Indicator Group
Control ‘ Experimental
Fat 4.2120.04 4.47+0.06*
SMMG 8.52%0.07 8.58%0.10

Density, g/cm3

1.027%0.0002

1.027+0.0005

Animal Science and Food Technology. 2021. Vol. 12, No. 2
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Table 1. Continued

Group

Indicator

Control Experimental

Protein

3.07+0.03 3.10+0.03

The increase in fat content in the milk of
cows of the experimental group with vitaton
supplementation is consistent with an increase
in the synthesis of phospholipids in the mam-
mary gland by 1.8 times compared to the con-
trol (Table 2). The data obtained are consistent
with the results of previous studies, namely,
the increased content of phospholipids in the

colostrum of the first milk of cows when feeding

them vitaton during the dry period.

The content of free and esterified cho-
lesteryl in the milk of cows fed with vitaton
was at the level of animals of the control group,
which indicates the absence of adverse effects
of B-carotene on the processes of transport and
absorption of cholesteryl in the tissues of cows.

Table 2. Composition and lipid content of cow milk, mg/100 ml, M*m, n=4-5

Indicator Group
Control Experimental

Phospholipids 28.07+1.50 50.15+6.57*

Free cholesteryl 24.78+3.33 31.76*4.55
Esterified cholesteryl 22.68+1.77 23.48+1.64
Higher fatty acids (short-chain) 18.68+2.24 25.52+4.44
Higher fatty acids (long-chain) 25.36*1.74 30.52+3.95
Diglycerides, g/l 11.05+0.66 12.86+0.58
Triglycerides, g/1 24.13%0.67 27.2242.23

The content of di- and triglycerides in the
milk of cows using vitaton in the first 30 days
of lactation did not differ significantly from the
same indicators of milk obtained from cows of
the control group.

Feeding vitaton to lactating cows did not
affect the total content of higher fatty acids,
both short- and long-chain, in milk compared
to the control, which is consistent with the data
of free fatty acids analysis by gas chromatogra-
phy-mass spectrometry (Table 3).

Therewith, the total content of saturated
acids: caprylic, lauric,

caproic, myristic,

pentadecanoic, palmitic, margarine, stearic,
and unsaturated acids: oleic, palmito-oleic and
linoleic in milk fat obtained from the milk of
cows of the experimental group with vitaton
feeding was at the level of animals of the con-
trol group.

Notably, the ratio of the total content of
saturated to unsaturated fatty acids in the milk
of cows under the action of vitaton was at the
level of animals of the control group, which in-
dicates the absence of influence of the compo-
nents of the biologically active additive on the
processes of milk fat synthesis.

Table 3. Total fatty acid content in butter (fat content 78%), mg/kg, M=*m, n=3

Fatty acid

Group

Control ‘ Experimental

Caprylic

1845.28+224.75

1504.97+149.55

Animal Science and Food Technology. 2021. Vol. 12, No. 2
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Table 3. Continued

Group

Fatty acid

Control

Experimental

Capric

12451.41%713.90

7112.15+758.82

Lauric

8213.44+384.68

11602.94%871.35

Tridecylic

205.51%+39.13

782.62%39.62

Myristic

78457.44+5593.35

70969.54+9592.81

Pentadecylic

5830.38+611.55

4032.86+322.87

Palmitic

311282.37+32074.00

270485.75+5959.82

Margaric

4329.72+747.52

3180.64+349.63

Stearic

104944.42+17887.20

81676.94+2940.12

Nonadecylic

565.57+76.21

Arachidic

960.80+135.54

784.35%43.82

Oleic

238021.59+36561.72

207070.65+5801.40

Palmitoleic

7527.23+586.73

6345.99+218.76

Linoleic

21429.86+2321.98

14166.37+754.52

a-Linolenic

803.61+112.53

Arachidonic

1032.35+125.73

Total acid content

795775.06+10280.48

680172.18+16993.12

including the content of saturated acids

528452.26+50105.91

452321.31£10233.01

unsaturated acids

267322.80+5300.48

227850.87%6760.26

Ratio of unsaturated to saturated acids

1:2

1:2

Share of saturated acids in their total
content, %

66.4

66.5

The level of free fatty acids in the milk
of cows fed with vitaton was at the level
of similar indicators of the control group,

which is consistent with the total level and
content of conjugated fatty acids in milk fat

(Tables 4, 5).

Table 4. Content of free fatty acids in butter (fat content 78%), mg/kg, M¥m, n=3

Fatty acid

Group

Control

Experimental

Caprylic

416.76*24.80

402.40+27.41

Capric

1110.66+58.84

1281.93+42.37

Lauric

1704.59+83.29

1682.09%117.56

Myristic

7813.09+380.00

8932.66+547.31

Pentadecylic

941.89+143.86

586.14%36.15

Palmitic

29593.35+2628.12

22020.50+1589.69

Margaric

603.75+127.76

473.37+17.47

Stearic

8682.99+462.70

8663.43+513.82

Oleic

22518.57+2253.62

16358.52+1185.70

Animal Science and Food Technology. 2021. Vol. 12, No. 2
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Table 4. Continued

Group
Fatty acid .
Control Experimental
Palmitoleic 1446.82+282.09 1001.71+145.82
Linoleic 3764.94+352.26 2032.11+244.65

Total acid content

76209.21+6158.21

56228.79+3999.42

including the content of saturated acids

50216.12+4713,99

37847.70+2689.85

unsaturated acids

25993.06+3452.37

18381.09+1311.09

Ratio of unsaturated to saturated acids

1:1.9

1:2

Share of saturated acic(l)s in their total 65.9 67.3
content, %

As it can be seen from the data obtained, The ratio of unsaturated to saturated free
the main proportion of free fatty acids in milk  fatty acids in the milk fat of cows of the experi-
fat of cows with vitaton feeding is oleic and  mental group did not vary from the control, which
palmitic, which respectively 29 and 39% of the  indicates a positive effect of B-carotene on the in-
total free fatty acids, which were at the level of  tensity of milk fat biosynthesis in the secretory

similar indicators in the control. epithelium of the mammary gland of cows.

Table 5. Content of conjugated fatty acids in butter (fat content 78%), mg/kg, M*m, n=3

Fatty acid Group
Control Experimental
Caprylic 1567.45+428.06 1236.70+167.61
Capric 11340.88+765.72 5830.21+105.42
Lauric 6508.86+322.18 9920.85%168.11
Tridecylic 205.51%£39.13 782.62%39.62
Myristic 70644.35%9443.61 65014.43+8204.58
Pentadecylic 5202.45+128.93 3642.09+409.50
Palmitic 281685.69+28216.69 248465.26+5680.12
Margaric 3927.22+102.88 2707.30+166.71
Stearic 96261.44+1853.98 75901.31+2853.90
Nonadecylic - 565.57+56.73
Arachidic 960.80+35.54 784.35%43.82
Oleic 215503,04+3538,89 190712.09+5509.38
Palmitoleic 6562.69+251.15 5678.18+208.70
Linoleic 18919,90+1193.85 12811.62%724.11

a-Linolenic

803.61%76.53

Arachidonic

1032.35+109.99

Total acid content

719565.91+10325.12

623943.40+16264.88

including the content of saturated acids

478236.13£55346.21

414473.63%9823.51

unsaturated acids

241329.74+4988.02

209469.80+6449.43
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Therewith, notably, during the feeding of
vitaton in the milk of cows of the experimental
group, two unsaturated acids appeared, namely
nonadecanoic and a-linolenic acids, which were
identified as conjugated compounds, probably
di- or triglycerides, while in the samples of milk
fat from cows of the control group contained ar-
achidonic acid, which was absent in the milk of
cows of the experimental group. It is probably
connected with the inclusion of these higher fatty
acids and their isomers, which are part of vitaton,
in the composition of milk fat, and the influence
of B-carotene on the synthesis of milk lipids.

Conclusions

Thus, it can be concluded that the biomass of
the fungus Bl.trispora strain TKST (vitaton) is
an effective source of B-carotene for animals, as
it contains a high concentration of active sub-
stances (10-12% in terms of dry matter) and a
complex of biologically active substances that
promote the absorption and transformation of
carotenoids in the body of animals.

It was established that feeding lactat-
ing cows with vitaton as a source of natural
B-carotene does not significantly affect the
content and ratio of free fatty acids in milk
fat, but promotes the inclusion of nonadeca-
noic and a-linolenic fatty acids instead of ar-
achidonic fatty acids in the conjugated form
in milk lipids.

Further research in this area will allow ob-
taining of dairy products with antioxidant prop-
erties, which will be enriched with vitamin A
and B-carotene. And considering the properties
of vitaton and the introduction of trans-f-car-
otene of BI. trispora fungus into animal fodder
can significantly affect the processes of gene
transcription and regulation of reproductive
capacity, homeostasis of the antioxidant de-
fence system, tissue regeneration and immune
protection, and improve the biological integrity
of products, which will preserve the health of
animals, extend their productive life, obtain
healthy viable offspring and increase the effi-
ciency of livestock production.
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BMicT JKMPpHHMX KHCJIOT B MOJIOLLi KOPIB 3a Jil 3-KapoTHHY
Jlapuca BacuiiBua IlleBueHko, Bita MuxaitiBHa MuxajibCcbKa

HarionanbHuit yHiBepcuTeT 6iopecypciB i mpupomoKopucTyBaHHS YKpainu
03041, Byn. l'epoiB O6oponn, 15, m. Kuis, Ykpaina

AHoranisa. [Iy11 36araueHHsT MOJIOKa BiTaMiHOM A Ta 3-KapOTMHOM, BUKOPUCTOBYIOTh BiTATOH, SIKMIi
mictutb 1o 10 % TpaHC-B-KapoTHHY, 34ATHOTO IIePeTBOPIOBATUCH Y BiTaMiH A, a TaKOX MPOSIBIISITU
QHTUOKCUIAHTHY, iMYHOCTMMYJ/IIOIOUY i aHTMKaHLIEpPOTeHHYy [il0 B OpraHismi. ocTigkeHHSIMHU,
sIKi Oy/IM TIpOBEJIeHI HaMM paHillle, BCTAHOBJIEHO, II[0 B CaHiTapHOMY BigHOIIeHHi 6iomaca rpuba
Bl. trispora € 6e3meYHOI0 [IJIs1 TBAPUH i MOYKe BUKOPUCTOBYBATMCS Y TBAPMHHUIITBI I7Is1 TPOQiaKTUKM
3aXBOPIOBAaHb MOJIOUHOI 3aj71031, OpraHiB TpaBjeHHs, MiABUILIEHHS BigTBOpHOI QYyHKIi Ta
OflepsKaHHSI 3[TOPOBOTO JKUTTE3TATHOTO TOTOMCTBA. JOCTiIsKeHHS 6y/I0 MPOBEIEHO Ha KOPOBax
YKpaiHChKOi YOpHO-Psi60i MomouHoi mopoayu B ymoBax CTOB «Kyii6uiieBe» ITonTaBCchbkoi 06/1acCTi.
MeTo10 1OoCTiIKeHb 6y/10 BCTAHOBUTM BMIiCT KMPHUX KUCIOT Y MOJIOUHOMY SKMPi JIaKTYIOUMX KODiB,
TOMY 1110, TIPY BBeJIeHHi BiTaTOHY, 0 OPTaHi3My TBapUH HaJXOISTh TAKOXK JIiMTiM, BULIi HACUYeHi Ta
HeHacuJeHi KMPHi KUCI0TH, BiTaMinu rpymnu E Ta B, 1110 meBHOI0 Mip0io MOsKe BIUIMBATU Ha ITPOLeC
CUHTe3y KOMIIOHEHTiB MOJIOKa B MOJIOUHIii 3a03i. Bu3HaueHHs BMiCTy mimigiB Ta ix dpakiiit y
MOJIOYHOMY SKMpPi TIPOBOIMIIM HAa Ta30BOMY XpoMaTo-Mac-criekpometpi Agilent Technologies.
BcTaHOBIIEHO, 1110 BBEIEHHS BiTaTOHY IO CKJIAAy PallioHy IJis KOPiB CIIpusie 36ibIIeHHIO BMiCTY
SKMPY B MOJIOL B cepegHboMy Ha 0,26 % Ta mocuiaeHHI0 cuHTe3y $hocdotimmiiiB y MoMouHiii 3a103i
B 1,8 pa3a. CriiBBiiHOIIIEHHSI HEHACMYEHUX 10 HACMUEHMX BIIbHUX XUPHUX KUCIOT Y MOJIOUHOMY
SKMPi KOPiB JOCIIZHOI TPpyny He BiApPi3HSIIOCS KOHTPOJIO, O CBiAUMUTH MPO MO3UTUBHUI BIUIUB
B-KapoOTMHY Ha iHT@HCUBHICTb GiOCMHTE3y MOJIOYHOTO YKMUPY Y CEKPETOPHOMY eriTenii MOJIOYHO1
3aJ1031 KOPiB. BiTaTOH CTMMYy/I0BaB YTBOPEHHSI Ta BKIIOYEHHS J0 CKIaAY MOJOYHOTO YKUPY IBOX
HEHACUUYEHUX KUPHUX KUCIOT, @ caMe HOHA[eKaHOBOI Ta a-JIIHOJMIEHOBOI1 Ha (DOHI 3HMKHEHHS Ha
XpomaTorpami MKy apaxijoHOBOi KUCIOTK. BcTaHOB/IEHO, 110 Y 3pa3kax MOJIOYHOTO XUPY B KOpPiB
KOHTPOJIBHOI I'PYIIM MiCTMIACsI apaxiJJOHOBA KMUCIOTA, sTKa 6yJia BifICYTHS B MOJIOIi KOPiB MOCTigHOT
IpyIn, 1110, IMOBIpHO, TIOB’SI3aHO 3 BKJIIOUEHHSIM LIMX BUIIVX XXUPHUX KUCIOT Ta iX i30MepiB, 110
BXOJSTh 0 CKJIAIy BiTaTOHY, IO CK/IaZy MOIOUHOTO KUPY, & TAKOX BIUIMBOM [3-KapOTMHY Ha CUHTE3
niminiB Monoka. Pe3ynbTaTv AOCTIIKEHHS BasK/IMBI JUIsT BUPOOHMIITBA 6GiONOTiYHO TTOBHOI[IHHOTO
MOJIOKa i TPOMYKTIB /10ro repepooKu, 1110 MaTUMYTh aHTMOKCUIAHTHI BJIaCTUBOCTI i 6yyTh 36araueHi
BiTamiHOM A Ta -KapOTMHOM

KniouoBi cmoBa: J1IakTy04i KOpOBM, MOJIOKO, MacJIo BEpIIKOBe, JIIigM MOJIOKa, BiTaTOH, KUPHI
KUCTIOTU
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