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E-mail: svit mid@gmail.com Abstract. Lipid composition of raw milk is a key factor determining

the nutritional value and technological suitability of the milk. Monitoring the
level of contamination of cow’s milk is often not available for farmers, living
in the zone of radioactive contamination. *’Cs activity concentration was
higher than permissible level of 100 Bg/kg in all the studied milk samples
from all the experimental groups of animals from the studied settlements. The
. o highest value of the **’Cs activity concentration of 600 Bk/kg in cow’s milk
Cite as Vancouver style citation was found in Stare Selo village of Rokytne district. According to our study,
local animals have partially adapted to the seasonal increase in background
O et al. Effect of Cs on fatty acid composition radiation, ar_1d the rr_1i_|k of thesg cows, in accordancg with existing quality
in cow's milk. Food science and technology. standards, is condltlonall_y sunable. for. cor}sumptlon. The only factor
2024:18(1):58-64. prohibiting the consumption of this milk is the level of cesium-137
https://doi.org/10.15673/fst.v18i1.2789 contamination. An increase in the *¥Cs activity concentration of more than
100 Bg/kg in cow’s milk causes a sharp decrease in the relative content of
Lurysanns srigno JICTY 8302:2015 polyunsaturated fatty acids (mostly of omega-6 fatty acids) and changes in
the omega-3/omega-6 ratio downward omega-3 relative content. Relative
cow's milk / Danchuk V. et al. // Food science adaptatipn of th(_a I_acta}ting cows to the contamination was reveglgd; howe\{er,
: ' metabolism of lipids in the mammary gland and the level of lipids secretion

and technology. 2024. Vol. 18, Issue 1. P. 58-64. " 137 L .
https://doi.org/ 10.15673/fst.v18i1.2789 are fo_und to be sensitive to the _Ievel of **'Cs contamination of milk. Thus,_a
violation of the secretory function of the mammary gland was revealed, in
particular, metabolism of lipids with 18 carbon atoms in the chain. Relative
content of linoleic acid immediately decreases by several times with the
increasing the contamination level. Concentration of the stearic acid
immediately exceeds the physiological limits at the value of *Cs activity
concentration in milk about 110-130 Bag/kg. It gradually increases with the
increasing the *'Cs activity concentration up to 270-330 Bg/kg. And then it
is being plateaued with the increasing the **’Cs activity concentration up to
Copyright © 2015 by author and the journal 600 Ba/kg. On the base of the study of effect of **'Cs on fatty acid ratio in
“Food Science and Technology”. cow’s milk, the C18-coefficient is being proposed to be used as the parameter
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BY). http://creativecommons.org/licenses/by/4.0  Determination of the C18-coefficient indicates the dose-dependent effect of
the *¥'Cs contamination on lipid metabolism in the mammary gland and
catabolism of polyunsaturated fatty acids, particularly linoleic acid. Duration
of the affecting contamination is obviously decisive factor of damage effect
to the mammary gland, defining the level of biochemical transformations and

initiating of peroxide processes.
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of mammals is determined by the biological needs

of newborns in metabolic energy, and the intensity
The fatty acid composition is considered to be  of growth of organs and tissues at this stage of

an important indicator of nutritional value of milk, ontogenesis, as well as metabolism of biologically

which can be altered under the influence of various  active substances. Thus, the lipid content in human

factors [1-2]. (3.64%) and cow’s milk (3.61%) is a bit higher in
From a biological point of view, the percentage ~ comparison to the mare's milk (1.21%) [3].

of fat and its composition in the milk of various species
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Introduction. Formulation of the problem
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Human breast milk contains saturated and
unsaturated fatty acids; and its composition fully meets
biological needs of a newborn, including essential
polyunsaturated fatty acids. However, if the mother's
diet is unbalanced, the level of polyunsaturated fatty
acids can decrease [4].

Newborns gets a large amount of metabolic
energy from milk. The reason of it is a high content of
saturated and monounsaturated fatty acids in the milk,
particularly, palmitic acid [5]. The percentage of
saturated fatty acids in cow’s milk is higher (65.6%)
than in human milk (48.2%). At the same time, the
percentage of mono- and polyunsaturated fatty acids is
higher in human milk than in cow’s milk (39.8% and
10.8% versus 30.3% and 4.5%). Despite the relatively
similar percentage of lipids in cow’s and human milk,
fatty acid composition of each of them is adopted
exactly for newborns needs of these species. Thus,
cow’s milk is poor for lipids, which are necessary for
the development of the human brain, while amount of
fat in this milk is absolutely sufficient for a rapid
increase in body size of newborn calves [4,6].

The possibility to manipulate the fatty acids
composition in milk by different factors if being widely
studied now [7-8]. Routine protocols of the analysis of
the fatty acids content suppose the use of gas-liquid
chromatography. Gas chromatography (GC) is
considered to be a highly sensitive method used to
identify and quantify the fatty acid content of lipids.
Taking into account the importance of fatty acids
presence in food products, the influence of various
factors on the composition of fatty acids is in the scope
of interest. Gamma-irradiation is one of these factors
due to its widely use in the food industry for extended
hygiene and safety purposes to reduce food
allergenicity, effectively Kkill insects, molds, and
bacteria and also to minimize the harmful substances
such as biogenic amines and anti-nutritional factors
presented in food [9].

Taking into account Ukrainian realities,
regarded to the consequences of the Chornobyl
accident and full-scale russian military invasion, the
study of the y-irradiation effect on fatty acids
composition in food products is also important from
the point of view of the possible expand of radioactive
contamination [10].

Analysis of recent research and publications

With the expansion of the assortment of dairy
products and their analogues in Ukraine and the world,
the efficiency of the monitoring system of safety
parameters of these products is increasing, and methods
of the safety control are being improved [11-12].

The International Atomic Energy Agency (IAEA)
has launched several programs with these goals. Among
other things, target issues are testing and improvement
of numerical models that simulate the transfer of
radionuclides in the environment such as EMRAS,
EMRAS-II, MODARIA and MODARIA-II [13].
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The half-life of y-emitter **'Cs is about 30 years. It
makes it present in the environment from 300 to 600
years [14].

The period of biological half-life of **'Cs from the
organism can differ significantly depending on the
species. Thus, in humans it is approximately 110
days [15], in silver crucian carp it can fluctuate
significantly (3924206 days) [16], and in Japanese black
cattle it reaches about 30 days [17]. Terhe accumulation
of radioactive cesium, both in muscles and in the
bloodstream, depends on the intensity of consumption of
radioactive cesium with feed by cattle [18].

In the organism of humans, animals and plants, the
cesium ion (Cs") behaves like a potassium ion (K*) and
is localized mainly inside the cells. The pancreas and
salivary glands secrete Cs into the intestines, excreting
about 14% of ingested Cs in the feces in such a way, the
rest 86% is excreted by the kidneys in the urine [15].

However, a significant part is also excreted with
milk, which is considered one of the important sources
of radionuclides entering the human organism [15].

Flowering plants can transfer radioactive cesium
from the soil to honey bees; they can further concentrate
the contaminant in honey [14].

Therefore, taking into account the current realities
of hostilities with moscow, there is a threat of
uncontrolled spread of radioactive cesium in the milk of
cattle on the territory of Ukraine, and not only from the
Chornobyl Exclusion Zone. Taking into account the
biological peculiarities of the effect of *'Cs on the
organism, it was assumed that a change in the intensity
of lipid metabolism in the mammary gland can
significantly affect the fatty acid composition of milk
and the ratio of individual fatty acids. It was suggested
that the content of unsaturated fatty acids is particularly
vulnerable, however, this issue required additional study.
It was extremely important for us to establish the
dependence of this process on the content of **'Cs in the
secretion of the mammary gland and to identify possible
patterns of this effect.

The purpose of the work was to develop a method
for detecting changes in the secretory function of the
mammary gland of cows under spontaneous
contamination by y-emitting **’Cs.

The following objectives in the present study were
intended to achieve the specified goal:

1. To reveal patterns of the effect of *'Cs
contamination on the content of individual fatty acids in
the secret of the mammary gland.

2. To develop a coefficient for a rapid determining
the extent of *¥Cs effect on milk parameters.

Research materials and methods

59

Sampling and sample preparation for the laboratory
measurements. For radiation control, average samples of
whole milk in the amount of 1.0 | were collected in the
private peasant farms of the most critical settlements of
Ukraine. Sampling was performed in June 2022 in two
settlements of Rokytniv district of Rivne region (Stare

Volume 18 Issue 1/2024



TexHonozis i 6e3nexa npodykmie xapuyearHs / Technology and safety of food products

Selo and Vezhitsia). These settlements belong to the third
zone of radioactive contamination (Zone of Guaranteed
Voluntary Resettlement). Within pastures near these
settlements, the density of soil contamination by **'Cs
varies in the range of 30-60 kBg/m™. The control group
were milk samples from not contaminated experimental
farms of the National University of Life and
Environmental Sciences of Ukraine (Kyiv region). A total
number of 28 milk samples were collected and analyzed.

Samples were collected in clean, hermetic
polyethylene dishes, and then marked in a proper way for
reliable identification during the laboratory studies.
Sampling process and corresponding marks making were
registered in the sampling act. To ensure reliable
identification of the results of the laboratory studies, a
unique number was assigned to each sample during the
registration in the laboratory. Radioactive contamination
of milk samples was expressed in the units of the activity
concentration of the radionuclide (Bg/kg raw weight).

Measurement of radionuclide activity concentration.
Activity concentration (content) of *'Cs in the milk
samples was measured in polyethylene Marinelli vessels
with a volume of 1000 cm® using a high-efficiency
gamma spectrometer, equipped with a high-purity
germanium semiconductor detector GEM-30185 (EG&G
Ortec, USA) with the following parameters: energy
resolution along the Co-60 line - 1.78 keV, registration
efficiency relative to Nal - 30%. Alternatively, it was
determined, using a gamma spectrometer with a SEG-
001-63 scintillation detector (AKP, Ukraine). The
spectrometer was calibrated using certified reference
materials in accordance with the requirements of the
standardized method [19].

Determination of the fatty acid composition of milk.
Analysis of milk samples was performed in the Ukrainian
Laboratory of Quality and Product Safety of Agricultural
Products of the National University of Life and
Environmental Sciences of Ukraine. The laboratory is
accredited according to DSTU ISO/IEC 17025. Extraction
of lipids from the studied milk samples was carried out
according to the Folch method [20]. The next stage of
sample preparation was hydrolysis and methylation of
fatty acids of lipids, extracted from milk samples. For this,
a standardized arbitration method was used according to
DSTU ISO 5509-2002. The analysis of methyl esters of
fatty acids was done by the gas chromatography system
Trace GC Ultra (USA) with a flame ionization detector.
Chromatography conditions: the column temperature was
140-240 °C, the detector temperature was 260 °C. The
volume of the sample, introduced into the chromatograph,
was 1 pl.

Identification of fatty acids was carried out using a
standard sample of Supelco 37 Component FAME Mix.
The quantitative assessment of the spectrum of fatty acids
of milk lipids was performed by the method of internal
normalization, and expressed in percent of their total
content. Study of each sample was executed in 3
replicates.
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Statistical processing of experimental data was
carried out using generally accepted methods of
variational statistics. The significance of a difference in
the values of the studied parameters was assessed using
the Student's t-test. Differences between the compared
values were considered statically significant at the level of
P<0.05.

19 Fatty acids, starting from butyric (C4:0) and
ending with behenic (C22:0), were detected and identified
in cow’s milk by the gas chromatography method.

Parameters of milk quality were also studied (dry
skimmed residue of milk; mass fraction of fat, protein,
lactose, minerals, water; freezing point; electrical
conductivity; active acidity and density). According to the
obtained values of these parameters, the studied milk met
the norms of DSTU 3662:2018. Raw cow milk.
Specifications. Physical and chemical parameters of raw
milk were determined by the instrument EKOMILK M
Milk Analyzer Milkana KAM98-2A.

Results of the research and their discussion

The analysis of the obtained experimental data on
milk contamination and their comparison with the results
of previous years indicates that the situation has
practically not changed and is still difficult in the most
critical settlements of the monitoring network in recent
years, taking into account the variability of values due to
natural and anthropogenic factors. In all these settlements,
the activity concentration of **’Cs in the studied milk
samples is several times higher than the permissible level
of 100 Bq/kg [21]. The highest values of *'Cs activity
concentration of 600 Bk/kg in cow’s milk were found in
the village Stare Selo of Rokytniv district.

In the lactating organism, radioactive contamination
significantly affects both biochemical and physiological
processes and the intensity of radionuclide elimination
from the body, including excretion through the mammary
gland. We hypothesize that radionuclides can suppress the
activity of certain metabolic pathways; and therefore, the
intensity of synthesis and secretion of individual lipid
components of milk can be changed. Thus, the percentage
of saturated fatty acids can increase, while the secretion of
polyunsaturated fatty acids decreases due to the activation
of the peroxide oxidation processes. However, this issue
requires additional study.

As shown in Table 1, the relative content of individual
fatty acids in the milk of cows with the different **'Cs
activity concentration probably did not fluctuate in relation
to the level of contamination (C4:0; C16:0; C17:1; C21:0;
C22:0). It should be noted that changes in the relative
content of the most of individual fatty acids in milk can be
associated with the **’Cs activity concentration in several
cases only; while a clear pattern of it is impossible to reveal
(C6:0; C8:.0; C10:.0; C12:0; C14:1; C15:.0; C17:.0;
C18:109c; C18:3w3), although the trends could persist
(C11:0; C14:0; C20:0). Any significant differences in the
fatty acids content between the groups with the different
levels of the **'Cs contamination (101-200 Bqg/kg and 201
300 Ba/kg) were also not found. In some cases, a certain
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pattern of changes in the relative content of individual fatty
acids in relation to the increasing level of contamination
was found (C16:1; C18:0; C18:2w6c). Thus, the relative
content of palmitoleic acid (C16:1) in the milk samples with
the *¥'Cs activity concentration of 101200 Bag/kg, 201-300
Ba/kg and 301-600 Ba/kg decreased by the factor of 1.62,
1.76 and 2.39, respectively (p<0.001) in comparison to the
cow’s milk of the control group (<100 Bq/kg ¥'Cs). At the
same time the relative content of stearic acid (C18:0) in
these groups of samples gradually increased. In the samples

fatty acids (at the expense of omega-6 fatty acids) and the
omega-3/omega-6 ratio under the *¥Cs activity
concentration in cow’s milk more than 100 Bg/kg.

It should be noted that the content of the saturated
fatty acids in the milk samples ranged from 64.52% (for
the group with the **Cs activity concentration in milk of
301-600 Bg/kg) to 67.45% (for the group of 201-
300 Bg/kg of the **’Cs content). Herewith, for the group
of animals, where the **’Cs activity concentration in milk
is less than 100 Bg/kg, this parameter has intermediate

with the *'Cs activity concentration of 301-600 Bq/kg,

it

was higher by the factor of 1.8 (p<0.001), than in the control
samples. As for linoleic acid (C18:2w6c), its relative content
was lower by the factor of 4.65 (p<0.001) in the samples

with the highest **'Cs level than in the control samples.

From the results it is clear that the ratio of the
relative content of individual fatty acids can vary in
relation to the level of the **’Cs contamination affecting
the lactating cows.

Changes in the fatty acid composition of milk,
occurred under the conditions of lactating cows’ exposure
to *'Cs, may indicate a violation of the mechanisms of the
formation of lipid components of milk in the mammary
gland. However, this issue requires further research. In the
raw milk of cows, the fluctuation of the percentage of
fatty acids can be quite significant. However, under
pathological conditions, the relative amount of individual
fatty acids may exceed physiological limits, in particular
for C18:0 (max — 13.0; min — 9.0) and C18:2n6¢c (max —
5.5; min-3.5).

The present results provide evidence (Fig. 1) to a
rapid decrease in the relative content of polyunsaturated

values.

On the basis of the results of the present study of the
fatty acid composition of cow’s milk in relation to the
activity concentration of **'Cs, it is proposed to determine
the C18-coefficient of damage to the mammary gland of
cows (Fig. 2) under the conditions of **Cs contamination
(C18c = (C18:0-C18:2)/100). It can be used to reveal the
negative impact of this radionuclide on the quality and
safety of milk and the physiological state of the mammary
gland of lactating cows. The essence of the proposed
method is that the relative content of fatty acids in cow’s
milk significantly depends on the level of the damage to
the mammary gland by the **Cs contamination, which
was determined in the amount of Bg/kg of mammary
gland secretion.

A significant decrease of the relative content of
linoleic acid (below the physiologically recognized
minimum — 3.5%) and an increase in the level of stearic
acid above the physiological maximum (13.0%) were
revealed under the exceeding the permissible level of the

Bics activity concentration in cow’s milk (Table 2).

Table 1 — Fatty acid composition of cow’s milk with different levels of the **’Cs activity concentration (Mm)

<100 101-200 201-300 301-600
Fatty acids, % Y¥cs, Ba/kg ¥cs, Bg/kg 1¥7¢cs, Ba/kg ¥cs, Ba/kg
(n=16) (n=4) (n=4) (n=4)
Butyric acid (C4:0) 3.30+0.31 3.93+0.26 3.91+0.29 3.35+0.02
Caproic acid (C6:0) 2.34+0.22 2.26+0.10%° 2.38+0.21° 1.74+0.03*
Caprylic acid (C8:0) 1.51+0.11 1.18+0.04*°° 1.2640.15° 0.85+£0.03%**
Capric acid (C10:0) 2.97+0.22 2.63+0.09 °*° 2.96+0.24*° 1.9540.07**
Undecanoic acid (C11:0) — 0.36+0.03°° 0.25+0.04 0.17+0.01
Lauric acid (C12:0) 3.29+0.10 2.954+0.06*°° 3.10+0.35° 2.12+0.08***
Myristic acid (C14:0) 11.28+0.64 10.49+0.23%° 10.11+0.67 8.28+0.41**
Myristoleic acid (C14:1) 1.19+0.11 1.48+0.14° 1.10+0.15 0.57+0.17*
Pentadecanoic acid (C15:0) 1.71+0.18 1.39+0.14 1.31+0.02° 1.51+0.06
Palmitic acid (C16:0) 26.36+1.57 22.79+1.19 23.07+1.01 22.26+0.62
Palmitoleic acid (C16:1) 1.89+0.02 1.16+0.07*** 1.07+0.09%** 0.79+£0.23***
Heptadecanoic acid (C17:0) 0.83+0.02 0.784+0.02 0.76+0.02*° 0.82+0.01
cis-10-Heptadecenoic acid (C17:1) - 0.42+0.04 0.41+0.03 0.43+0.03
Stearic acid (C18:0) 11.19+0.59 15.05:+0.92°%°° 17.18+0.66%**%° | 20,33+0.]13%**
Oleic acid (C18:1w9c¢) 27.38+1.25 29.40+1.32 27.51+1.31° 32.09+0.92*
Linoleic acid (C18:2w6¢) 4.33+0.24 1.48+0.06%**°°° 1.47+0.]18%**° 0.93+£0.04***
Linolenic acid (C18:3®3) 0.3540.05 0.92+0.07***° 0.97+£0.09%**° 0.64+0.08***
Arachidic acid (C20:0) 0.14+0.01 0.16+0.02°° 0.19+0.09 0.27+0.01***
Heneicosanoic acid (C21:0) — 1.03+0.22 0.89+0.06 0.79+0.21
Behenic acid (C22:0) 0.07+0.01 0.06+0.01 0.06+0.01 0.08+0.02

Note: significance of differences *P<0.05, **P<0.01, ***P<0.001 — relatively to the control group (less than 100 Bg/kg of **'Cs), Bg/kg;
°P<0.05, *P<0.01, *°P<0.001 — relatively to the group with **Cs level of 301-600 Bg/kg, Ba/kg
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Fig. 2. Relative content of the C18:0, C18:2 fatty acids and C-18-coefficient in relation to the
187Cs activity concentration in cow’s milk

Table 2 — The C18-coefficient in the groups of the milk
samples with different levels of the **'Cs content

The™Cs activity
concentration, Ba/kg
Less than 100

C18-coefficient

(permissible level) 0.04-0.10
101-200 0.11-0.14
201-300 0.15-1.16
301-600 0.17-0.19

It is absolutely clear that the C18 coefficient can
fluctuate within very wide limits (0.04-0.10),

depending on the physiological characteristics of
animals, diet composition and season. However, under
conditions of the radioactive contamination, this
parameter rises above 0.10 and indirectly reflects the
intensity of the ionizing radiation effect on the
physiological state of the mammary gland, fatty acid
composition of milk, and its nutritional and
technological suitability.
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As shown in Figure 3, the value of the C18-
coefficient significantly depends on the *'Cs content in
the milk of cows. If a lactating cow is being affected by
the radioactive contamination of the environment, the
137Cs activity concentration in cow’s milk increases in
a dose-dependent manner. And it causes a violation of
lipid metabolism in the mammary gland.

A violation of the secretory function of the
mammary gland was found, in particular, in
metabolism of lipids with 18 carbon atoms in the chain.
Moreover, the relative content of linoleic acid
decreased by several times immediately under the
exceeding the permissible level of the ™*'Cs activity
concentration in cow’s milk; while the concentration of
stearic acid, immediately exceeding the physiological
limits at the *3'Cs activity concentration of about 110—
130 Bq/kg, gradually increased up to the **¥Cs activity
concentration of 270-330 Bg/kg, and plateaued up to
600 Ba/kg.
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Fig. 3. Relationship between the C18-coefficient and **'Cs content in the studied samples of cow’s milk

The determination of the C18-coefficient
indicates the dose-dependent effect of the '*'Cs
contamination on the organism of cows from the point
of view of the lipid metabolism in the mammary gland
and catabolism of polyunsaturated fatty acids,
particularly linoleic. The factor of the duration of the
radioactive contamination effect on the physiological
state of the mammary gland is obviously decisive and
is responsible for the extent of biochemical
transformations and initiation of peroxide processes.

Conclusion

Therefore, the exceeding the permissible level of
the *'Cs activity concentration of 100 Bg/kg in the
milk of cows causes a decrease in the relative content
of polyunsaturated fatty acids (at the expense of
omega-6 fatty acids) and the omega-3/omega-6 ratio.
Despite the relative adaptation of lactating cows to
radionuclide exposure, it was found that the
metabolism of lipids in the mammary gland is quite
sensitive to the **'Cs content in milk. Thus, a violation
of the secretory function of the mammary gland was
found, in particular, in metabolism of lipids with 18
carbon atoms in the chain. Moreover, the relative
content of linoleic acid decreased by several times
immediately under the exceeding the permissible level
of the **¥Cs activity concentration in cow’s milk; while

the concentration of stearic acid, immediately
exceeding the physiological limits at the **Cs activity
concentration of about 110-130 Bg/kg, gradually
increased up to the *3’Cs activity concentration of 270—
330 Ba/kg, and plateaued up to 600 Bg/kg.

On the basis of the results of the present study of
the fatty acid composition of cow’s milk in relation to
the content of **¥Cs, it is proposed to determine the
C18-coefficient of damage to the mammary gland of
cows under the conditions of **’Cs contamination
(C18c = (C18:0-C18:2)/100). The determination of the
C18-coefficient indicates the dose-dependent effect of
the *’Cs contamination on the organism of cows from
the point of view of the lipid metabolism in the
mammary gland and catabolism of polyunsaturated
fatty acids, particularly linoleic. The factor of the
duration of the radioactive contamination effect on the
physiological state of the mammary gland is obviously
decisive and is responsible for the extent of
biochemical transformations and initiation of peroxide
processes.
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! HeTHTYT KITIMATHYHO OPIEHTOBAHOTO CiMbChKOro rocnonapctsa HAAH,

ByJ. Masiibka opora, 24, c. Xniboaapceke, Onechkuii paiion, Onecbka 06macth, Ykpaina, 67667

2 HanionansHuil yHiBepcHTeT Giopecypeis i IPHPOJOKOPHUCTYBaHHS YKpaiHH,

M. Kuis, Byn. ['epoiB O6oponu, 15, Ykpaina, 03041

AHoranis. JlimigHui CKIa] MOJOKa-CUPOBHHH € OJHUM 3 BXJIMBUX (DAKTOPIB BU3HAUCHHS MOXKUBHOI HIHHOCTI Ta
TEXHOJIOT1YHOI MPUIATHOCTI MoJioKa. [IpokuBatodn B 30HI PaJiOaKTHBHOTO 3a0pyAHEHHS (epMepH He 3aBXIH MAarOThb 3MOTY
MIEPEBIPUTH PiBEHb CEKpewil PaJiOHYKIIIiB 3 MOJOKOM KOPOBU. Y BCiX HAcCENCHHWX ITyHKTaX IOCTITHHX TPYH TBAPHH BMICT
Y¥7Cs y Binibpannx mpobax MONOKA MEPEBHIYBaB JOMYCTHMY HOPMY, sika cTaHoBuTE 100 Br/kr. HaifBiuii 3HaueHHs BMicTy

Cs y moromi kopiB 3adikcoBaHo y ¢. Ctape Ceno PokuTHiBcbkoro paiiony (600 bk/kr). 3riiHO HAIIUMX AOCITiIKEHB, MiCIEB1
TBapWHU YaCTKOBO aJaNTYBAINCS IO CE30HHUX MiJBHIIEHb paxioakTHBHOro (oHy W iX MOJOUYHA 3ay03a, BiJIOBIJHO N0
ICHYIOYHMX CTaHIApTiB SKOCTi, BHAUISE YMOBHO IpHIAaTHE JO CIIOKMBaHHSA MOJIOKO. €IMHUM (hakTOpoM, L0 3a00pOHsE
CIIO)KHBAHHS TAKOTO NPOAYKTY € piBeHb wesito-137. 3pocranms BMicty Gimbme 100 Br/kr “'Cs y momoui xopiB BHKIHKa€
3HWDKEHHSI BITHOCHOTO BMICTY MHOJIHEHAaCHUCHUX JXHMPHUX KHUCIOT (32 paxyHOK oMera-6 >XMpPHHUX KHCJIOT) Ta 3MiHH Y
CHIBBiIHOIIEHHI OMera-3/oMera-6 y OiK 3MEHIIEHHS oOMera-3 >KUpHUX KHCIOT. He AMBISYMCH Ha BIMHOCHY aJamlTariiio
JIAKTYIOUUX KOPIB JIO HABAHTAXKCHHS PATIOHYKITiJaMH{, BUSBHJIOCS, MO METa0O0i3M JIMiiB Y MOJOYHIH 3aJ103y Ta PIBEHb iX
CeKpertii € JOCHTb IyTIHBHM 0 piBHst > Cs y Mornomi. Tak, BCTAHOBIEHO MOPYIIEHHS CEKPETOPHOI (YHKIII MOTOUHOI 3a1103H,
a came — oOMiHy nimigiB 3 18 aromamu KapGony B nanmio3si. [Ipu yoMy, SIKIO BiZHOCHUH BMICT JIHOJIEBOi KHCJIOTH OJpa3y
IpU MEPEBHUIICHHI PaliOaKTHBHOTO 3a0pyIHEHHS 3HIDKYBABCS B JIEKiIbKa pas3iB, TO KOHIICHTpAIlis CTEApUHOBOI KHUCIOTH
BUHIIIOBIIN ofpa3y 3a diziosoriuni Mexi Ha piBHi 6inst 110—130 Bx/kr, noctynoBo Hapocrtana o piBasi 270-330 bx/kr, micis
4Ooro BUXOAMIa Ha miato 10 600 Bk/kr. Buxomsun 3 aHamizy 0coOIMBOCTEH )KUPHOKUCIOTHOTO CKJIaly MOJIOKA KOPIB 3aJI€KHO
Bix Bmicty **’Cs, mpomonyerscs BusHauatn C18-koedillieHT ypaXKeHHs MOJOYHOI 3a703H KOpIiB 3a iHTEHCHBHICTIO ' CS
HaBaHTaxeHHs ix opraHizmy (C18c = (C18:0-C18:2)/100). Busnauennst C18-koedilieHTy BUCBITIIOE [10303aJI€)KHUIl BIUIMB
HABAHTAXCHHS OPTaHi3My KOpOBH ~'Cs Ha OGMIH B y MOJOUHIH 3a703i Ta KaTaGOTi3M MONIHEHACHUYCHHX JKHDPHHX
KHCJIOT, 30KpeMa JTiHoNeBoi. DakTop TPUBAIOCTI BIUIMBY HABaHTAXXCHHS OpraHi3My palioHyKIigamy Ha (i3ioyoridHUi cTaH
MOJIOYHOT 3aJI03H, OYEBHUIHO, € BU3HAYAIBHUI 1 BIIMIOBia€ 3a TTHOWHY 010XIMIYHUX MEPETBOPEHD Ta iHIIIAIII0 TEPOKCHIHUX
HpOLIECIB.

Ki11040Bi cj10Ba: KOpoBH, MOJIOKO, XKMPHOKUCIIOTHUH CKJIaJ, palioaKTHBHE 3a0pyJHEHHS.
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