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Abstract. The total tasting score of meat (23.83 * 0.31 points) and broth
(23.90 + 0.24 points) from the experimental group of pigs fed with Lg-max feed additive
at a dose of 2.0 g/day was higher than in the control (22.33 + 0.38 points) and meat
taste in this group was significantly higher by 13.95% (P < 0.01) compared with the
control. In contrast, in the meat of pigs fed with Lg-max feed additive at a dose of
4.0 g/day, the indicator of appearance, smell and taste was significantly lower by
17.39% (P < 0.01), 23.40 (P < 0.01) and 13.9% (P < 0.05), respectively, compared with
the control. The appearance of meat from pigs fed Lg-max 2.0 g/day with Sel-Plex was
significantly lower by 10.87% (P < 0.05) compared to the control.

According to the indicators of the tasting evaluation of the broth from the meat of pigs
in the experimental groups, no statistically significant difference was found with those in the
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control, which may indicate a positive effect of the studied feed additives on the organoleptic
characteristics of pork. However, the odor of the broth (in the meat of pigs fed with Lg-max
feed additive at a dose of 4.0 g/day) was significantly lower by 20.8% (P < 0.01), and the taste
(meat from pigs fed with Lg-max feed additive at a dose of 2.0 g/day together with Sel-Plex) —
by 21.74% (P < 0.05) compared with the control.

According to microscopic and biochemical parameters, pork from pigs of
experimental and control groups met the requirements of current requlations for fresh

meat obtained from healthy animals.

Keywords: pork, microscopic and biochemical parameters, tasting, Lg-max and Sel-

Plex feed additives

Introduction

Clarification of problematic issues in
modemn pig farming is necessary to estab-
lish the compliance of keeping technologies
with the biological characteristics of animals
and the quality of food products. In addition,
the obtained food products must meet the
strict requirements of European legislation,
and therefore it is necessary to study the
quality of meat and fat products, which are
produced by traditional technologies by do-
mestic producers (Remizova, 2016).

Ensuring quality control of meat is pos-
sible through an integrated approach to this
problem solving, with a comprehensive
study that should be aimed at identifying
organoleptic and physicochemical param-
eters in the food product. All indicators are
defined by normative documents focused
on international and European standards
(Havrylenko et al., 2017).

Analysis of recent researches
and publications

Pork quality is assessed by the fol-
lowing indicators: appearance, color, pH,
water-holding capacity, tasting parame-
ters (Boles et al., 1998). These indicators
depend on various factors: breed, feeding
ration, which in turn affected the chemical
composition of pork, microscopic, bio-

chemical parameters, and sensory evalua-
tion (Moeller et al., 2010; Hoa et al., 2019).

At the same time, the feeding ration is
one of the main factors influencing the qual-
ity of pork. In recent years, various feed ad-
ditives have been used in pork production
(Han et al., 2000; Chae et al., 2002).

Currently, the main purpose of the use
of various feed additives is to obtain maxi-
mum productivity, increase feed efficiency
and ensure a high level of balanced feeding
and improve food consumption. According
to the analysis of the scientific literature, it
follows that modern producers use different
types of feed additives in pig feeding. Many
of them are produced in the USA, England,
France, and other countries and they belong
to flavoring and aromatic substances, en-
zyme preparations, probiotics, etc.

One of the most important parame-
ters of the nutritional value of feed is its
energy level, which should not only pro-
vide physiological processes to maintain
the body’s vital functions, but also animal
growth and development. It is known that
the main energy sources are starch from
cereals and fats from oilseeds. The choice
of fat source for pigs is determined by the
price of this raw material and in most cas-
es very rarely pays attention to the compo-
sition of the fat source, namely, which fat-
ty acids make up the oil or fat used in the
diet. After all, fat is primarily perceived as
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a source of energy (Schonfeld et al., 2016;
Zheng et al., 2021).

At the same time, preference is given to
natural feed additives, in particular, research
conducted over the past 5-10 years to ad-
dress the issue of the optimal ratio of ome-
ga-6 to omega-3 polyunsaturated fatty acids,
which is important for maintaining homeo-
stasis of biological processes and metab-
olism in animals and humans and affects
meat quality. Research results are in improv-
ing meat chemical composition, extension
its storage time, and reducing the ratio of
omega-3 to omega-6 polyunsaturated fatty
acids. It is known that the optimal ratio of
Omega-3 to Omega-6 polyunsaturated fat-
ty acids from various sources is from 1:2 to
1:4. While in the diet of most modern people
this ratio is about 1:20 to 1:30 (Jaturasitha et
al., 2001; Yefremov et al., 2012).

Among the essential polyunsaturated
fatty acids, in particular, the family of Ome-
ga-6 or Omega-3, have the ability to coun-
teract cardiovascular, neurodegenerative
diseases, and metabolic disorders, contrib-
ute to reducing blood cholesterol. Omega-3
polyunsaturated fatty acid derivatives can
actas signaling molecules by modulating the
anti-inflammatory response and controlling
cellular processes involved in programmed
cell death (apoptosis), lymphocyte prolif-
eration, inhibition of inflammatory cyto-
kines, and phagocytosis. Because omega-6
polyunsaturated fatty acids are involved in
the regulation of eicosanoid synthesis, they
control the activity of the immune system
(Gjerlaug-Enger et al., 2015; Shvediuk et
al., 2017; Midyk et al., 2018).

In this scientific study, Lg-max and Sel-
Plex feed additives were used in the feeding
of young pigs. The Lg-max feed additive
contains algae Schizochytrium limacinum
and Rosmarinus officinalis rosemary extract
and is a source for replenishment of animal
omega-3 polyunsaturated fatty acids, name-
ly docosahexaenoic acid, currently used for

dogs and cats. Therefore, for the first time,
our research proved the need to use Lg-max
feed additive in different amounts in the
main diet of fattening pigs.

In addition, the Sel-Plex feed additive,
as a source for organic form of selenium,
is widely used in pig feeding but mostly to
improve reproductive quality. The organic
form of selenium in comparison with inor-
ganic (sodium selenite) has several signif-
icant advantages. Sel-Plex contains 1000
mg/kg of selenium, more than 98% of
which is represented by selenomethionine
and selenocysteine, which are biological-
ly active forms of this trace element found
in nature (wheat, soybeans, etc.). It has a
higher availability, especially under stress,
and is not an oxidant, unlike selenite.

Purpose — to determine the sensory,
microscopic and tasting parameters of
pork after adding Lg-max and Sel-Plex
feed additives to the pig diet.

Materials and methods
of research

The material for the study was young
pigs of meat and fat breed (Landrace x
Large White) and muscle tissue samples
from the longest back muscle (m. longis-
simus dorsi) in pigs, taken at the level of
10-12 thoracic vertebrae at slaughter at
the end of the experimental period.

The experimental groups were
formed from young castrated male pigs.

To conduct the experiment, after a 15-
day equalization period, 4 groups of ana-
logs by origin, age, and live weight were
formed (5 animals in the control and exper-
imental groups). There were 5 pigs in the
pen (Table 1). The following periods of pig
breeding are used in the experimental farm:
suckling period — 28 days; growing period
—30-90 days; fattening — 90-180 days.

Feed additives for animals of the ex-
perimental group were administered as
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1. Scheme of scientific experiment

Group of animals Number Experimental period
of animals | equalizing growing fattening
Control 5 MD MD
1st experimental (E,) 5 MI]? gj—mzag & MI]? gfnfag &
] Main diet MD + 4.0 MD +4.0
2nd experimental (E,) 5 (MD) Lg-max £ Lg-max B
MD+20g MD +2.0 g
3rd experimental (E,) 5 Lg-max and Sel- Lg-max and Sel-
Plex (0.5 mg/kg). Plex (0.5 mg/kg).

part of a premix to feed, taking into ac-
count the needs of animals in Omega-3
polyunsaturated fatty acids (daily require-
ment is 672 mg). Experimental feed addi-
tive contains 353 mg of Omega per 1 g.

During the entire study period, the
animals were fed twice a day with dry
combined fodder and water ad libitum.
Feed was weighed at each feeding of the
pigs, and their actual consumption was
taken into account on a daily basis.

The sensory evaluation of pork was
performed according to the following in-
dicators: color, flavor, texture, condition
of tendons and fat (DSTU 4823.2:2007).

The pH value of meat was determined
by the potentiometric method using a pH
meter-150 according to (DSTU ISO 2917-
2001) 24 hours after the slaughter of animals.

The content of amino-ammonia ni-
trogen in mg per 10 cm® of meat-water
extract in pork was determined accord-
ing to Sofronov. The content of primary
degradation products of proteins in the
broth was determined by the reaction
with copper sulfate in the broth and the
determination of volatile fatty acids by
(GOST 23392-2016).

Results of the research
and their discussion

Evaluation of pork quality began af-
ter slaughter by sensory evaluation of

pig carcasses. The pigs were Landrace
x Large White (meat and fat). Thus, the
sensory evaluation confirmed the fresh
degree of meat and that it was obtained
from healthy animals, namely: the smell
on the surface of the carcasses was
pleasant, specific, the color of the meat
was pale pink, the carcasses were well
bled. The cut of the meat was dense,
elastic; the hole formed when pressed
with a spatula was quickly leveled. The
muscles were slightly moist, leaving no
wet spots on the filter paper. The fat was
white, the texture was soft and elastic.
The tendons were elastic, dense, the sur-
face of the joints smooth.

Post-mortem inspection and trichi-
noscopy of the meat confirmed that the
carcasses of pigs were obtained from
healthy animals.

Subsequently, in order to confirm
compliance with the requirements for
pre-slaughter aging, the slaughter of an-
imals and the fact that the meat is fresh
and obtained from healthy pigs, labora-
tory studies were performed: microscopy
of pork smears to determine the number
of microbial cells in the field of view of
the microscope ulcer tissue; reaction with
copper sulfate in the broth, the essence of
which is the precipitation of proteins by
heating, the formation in the filtrate of
complexes of copper sulfate with the prod-
ucts of primary decomposition of proteins
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that precipitate; the content of volatile
fatty acids by a method based on the iso-
lation of volatile fatty acids that may ac-
cumulate in the meat of sick animals, and
determining their amount by titration with
a solution of sodium hydroxide obtained
distillate; amino-ammonia nitrogen con-
tent, which is the most characteristic and
constant sign of spoilage of meat and the
presence of possible diseases of pigs.

According to the research results
presented in Table 2, it follows that all
these indicators correspond to the reg-
ulatory documents. For some of the in-
dicators obtained, a statistically signifi-
cant difference is observed.

Microscopy of  smears-imprints
obtained from meat should not reveal
microbial cells or there are up to 10 of
them in the field of view of the micro-
scope; by reaction with copper sulfate,
the broth should be clear; content of
volatile fatty acids —up to 4.0 mg KOH;
amino-ammonia nitrogen content — up
to 1.26 mg; The pH of fresh meat and
that obtained from healthy animals
should be in the range of 5.6 to 6.2; re-
action to peroxidase — positive.

According to the results of
Kravchuk’s research, the reaction with

copper sulfate should be used as an ad-
ditional method in the comprehensive
assessment of meat quality, and the de-
termination of volatile fatty acids — as
arbitration, together with bacterioscopy
of smears (Kravchuk, 2009).

Thus, microscopy of the smears did
not show any traces of muscle tissue
breakdown, the smears stained poorly.
However, the number of microbial cells
in the field of view of the microscope
in E, and E, groups was significantly
higher by 83.3 (P < 0.01) and 80.4%
(P < 0.05), respectively, compared with
the control. In the E, group, a tendency
to increase the number of microbial cells
in the field of view of the microscope was
found compared with the control. Thus,
the pork samples from pigs in the ex-
perimental groups corresponded to fresh
meat obtained from healthy animals. Al-
though, in E, and E, groups, there was
a significant increase in microbial cells
compared to the control.

Table 2 shows that the content of
volatile fatty acids in pork from pigs of
the E, and E, groups significantly in-
creased by 23.2 (P < 0.05) and 16.8%
(P < 0.01), respectively, compared with
the control. In E, group found a tendency

2. Microscopic and biochemical parameters of pork (M =+ m, n = 5)

. Experimental group
Indicator Control
E] EZ E3

Smear microscopy, the 2404051 | 2.60+£040 | 440+0.51%% | 433+042%
number of microbial cells
The content of volatile fatty | | 55, 01 | 131003 | 1.54+0.11% | 1.46+0.05%*
acids, mg KOH
The content of amino- 0.80+0.07 | 0.89+0.06 | 1.00+0.04* | 0.90+0.06
ammonia nitrogen, mg
PH value 5.76 £0.07 | 5.78 +£0.08 5.94 +0.04 5.80 +0.05

. . the broth is | the broth is the broth is the broth is
Reaction with copper sulfate ¢

ransparent | transparent transparent transparent

Reaction to peroxidase positive (+) | positive (+) | positive (+) positive (+)

Note: * P<0.05; ** P<0.01; *** P<0.001 compared with the control of the corresponding age.
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to increase the number of microbial cells
in the field of view of the microscope
compared with the control. A slight in-
crease in volatile fatty acids in the meat
from pigs of the E, and E, may be due to
an increase in microbial contamination
of the carcasses, as well as an increase in
the amount of subcutaneous fat.

It is known that volatile fatty acids
can be formed from both lactic acid
and amino acids by deamination. In ad-
dition, volatile fatty acids are formed
during the breakdown of lipoids. Re-
searchers have studied the role of vola-
tile fatty acids in various physiological
and pathophysiological conditions but
some of them indicate the possibility of
using volatile fatty acids as biochemical
markers for diagnosing several diseases
(Nezghoda et al., 2019).

One of the chemical reactions that
indicates the formation of amino com-
pounds and ammonia bases is a deter-
mination of amino-ammonia nitrogen
content in pork. Thus, in the E, group, the
content of amino-ammonia nitrogen was
significantly higher by 25.0% (P < 0.05)
compared with the control. In the E, and
E, groups, a tendency to increase volatile
fatty acids was found compared with the
control. It can be assumed that the amount
of amino-ammonia nitrogen in pork from
pigs of the experimental group that re-
ceived 4.0 g/day of Lg-max feed additive
is related to the content of volatile fatty
acids and the number of microbial cells.

One of the most important factors
characterizing the quality of pork is
acidity (pH). Because the concentration
of hydrogen ions in meat depends on
the content of glycogen and lactic acid
in the muscles at the time of slaughter
and, as a consequence, is a derivative
of the physiological state in animals
before slaughter, and reflects the course
of postmortem processes in the carcass.

Closely related to this indicator are col-
or, water-holding capacity, tenderness,
and other meat quality indicators. Due
to the processes of post-mortem gly-
colysis, the pH shifts to the acidic side
until a final value specific to each type
of meat. In pork, the final pH value is
reached after 24 hours and is from 5.6
to 6.4 under normal conditions. The
pH value is influenced by stressful sit-
uations that occur in animals before
slaughter (predominance, transporta-
tion, physical, mental stress, high tem-
peratures, etc.). All these factors cause
stress in animals that induces increased
adrenaline secretion and promotes the
breakdown of glycogen in the liver
(Teuteberg et al., 2021).

In addition, Kasyanchuk & Bogatko
(2017) noted that meat obtained from
animals with dystrophic changes in the
liver or kidneys has higher pH (6.2 +
0.1) than meat obtained from healthy
animals (5.6-5.7). At pH values up to
5.4 and below, conditions are created
for the survival and reproduction of
gram-negative bacteria, most strains of
yeast and fungi (Bohatko, 2017).

According to the reaction on deter-
mination the acidity of pork in the con-
trol and experimental groups, the pH
value ranged from 5.76 to 5.80, which is
within the normal range for fresh meat,
matured (after slaughter 24 hours) and
obtained from healthy animals.

In reaction with copper sulfate, the
obtained broth was transparent, indi-
cating that when the minced meat was
heated in a boiling water bath, no prima-
ry breakdown products of meat proteins
(peptones, polypeptides) were formed.

The reaction on the presence of per-
oxidase (an enzyme of protein nature)
was positive, which indicates a suffi-
ciently high activity of this enzyme.
Confirmation of a positive reaction is
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3. Tasting evaluation of pork (cooking test), points (M £ m; n = 5)

. Experimental group
Indicator Control
E, E, E,
Appearance 4.60+0.19 440+0.24 3.80+£0.12%*% | 4.10+0.10*
Color 430£0.20 4.50£0.22 430+0.12 4.80+£0.12
Flavor 4.70 £0.20 4.80+0.13 3.60 £ 0.10%* 430+0.20
Taste 4.30+0.12 490+£0.10%* | 3.70+£0.20* 4.50£0.16
Consistence 4.60+0.19 4.80+£0.20 4.70 £0.20 4.20+0.12
Succulence 430+0.25 4.70 £0.20 490+0.10 4.20+0.12
Total score 22.33+£0.38 23.83+£0.31 20.83 £ 1.12 21.75+0.53

Note: * P<0.05; ** P<0.01; *** P <0.001 compared with the control of the corresponding age.

the appearance of blue-green color,
which turns brown. This indicates that
the peroxidase decomposes oxygen
peroxide with the release of oxygen,
which oxidizes benzidine. This produc-
es para-quinone diamide, which with
underoxidized benzidine gives a blue-
green compound that turns brown.
Thus, the qualitative reactions can be
used to state that pig slaughtering tech-
nology is followed, as well as that the
meat is obtained from healthy animals.
At the same time, we conducted a
tasting evaluation of meat, which is an
important indicator of its quality. In sev-
eral scientific studies, meat tasting is used
to possibly identify differences between
species, lines and crosses, particularly
in poultry (Kucheruk, 2018) and in pigs
(Birtaetal., 2010; Novgorodskaya, 2014).
Researchers point to differences in
the sensory and tasting characteristics of
pig meat after slaughter, which depend
on different stress sensitivities. Meat
obtained from stress-sensitive pigs has
low consumer properties and autolyt-
ic processes are slower (Lykhach et al.,
2016). In addition, the smallest share of
stress-sensitive animals was in the group
of landrace animals (Vashchenko, 2017).
Tasting evaluation of meat (from the
longest back muscle) in pigs, as well as

meat broth, was performed by a 5-point
scale. The meat samples taken for tasting
had the same size and temperature accord-
ing to the current regulations (Table 3).

According to the results shown in
Table 3, it follows that the appearance
of pig meat from the E, group was sig-
nificantly lower by 17.39% (P < 0.01),
and E, — by 10.87% (P < 0.05), com-
pared with the indicator in the control.

At the same time, in the E, group,
the flavor and taste indicators were sig-
nificantly lower by 23.4 (P < 0.01) and
13.9% (P < 0.05), respectively, com-
pared to the control.

However, the meat taste index in the E,
group was significantly higher by 13.95%
(P <0.01) compared to the control. How-
ever, for the rest of the tasting indicators
of pork (in E, group), there is a tendency
to increase compared to the control.

Table 4 presents the results of the
tasting evaluation of the broth. Thus,
the flavor of broth in the E, group was
significantly lower by 20.8% (P < 0.01),
and the taste in the E, group — by 21.74%
(P <0.05) compared with the control.

However, most of the parameters by
the tasting evaluation of the broth from
the meat of the experimental pigs did not
have a statistically significant difference
with the control, which may indicate a
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4. Tasting evaluation of pork broth, points (M = m; n =5)

. Experimental group
Indicators Control
E, E, E,
Appearance 420+0.24 4.60+0.24 4.80+0.20 4.20+0.37
Flavor 4.80+0.20 4.80£0.20 3.80£0.21** 4.00£0.32
Taste 4.60+0.24 4.90=+0.10 4.60 £0.25 3.60 +£0.24*
Transparency 4.20+0.37 4.80 +0.20 4.80+0.20 4.40+0.24
Richness 4.80+0.20 4.80+£0.12 420+0.37 4.60£0.24
Total score 22.60+0.87 23.90+0.24 21.40+1.12 20.80+0.86

Note: * P<0.05; ** P<0.01; *** P<0.001 compared with the control of the corresponding age.

positive effect of the studied feed additives
on the sensory characteristics of pork.

No statistically significant difference
was found between the indicators of the
total score, but in the E group this in-
dicator was slightly higher than in the
other experimental groups.

Therefore, according to the results of
the tasting analysis, it can be stated that
the tasting values of meat and broth from
pigs in the E, group were higher com-
pared to control samples, apparently due
to increased content of extractives and
free amino acids in it under the influ-
ence of feed additives in different doses
on nitrogen and lipid metabolism in the
body of pigs.

Thus, according to the tasting evalu-
ation of pork and broth, the best quality
meat is obtained from pigs fed Lg-max
at a dose of 2.0 g/day.

Conclusions and future
perspectives

The total tasting score of meat (23.83
+ 0.31 points) and broth (23.90 + 0.24
points) from pigs of the experimental
group fed with Lg-max feed additive at
a dose of 2.0g/day was higher than in
the control (22.33 + 0.38 points) and the
meat taste in this group was significantly

higher by 13.95% (P <0.01) compared
with the control. In contrast, in the meat
of pigs fed with Lg-max feed additive
at a dose of 4.0 g/day, the indicator of
appearance, smell and taste was signifi-
cantly lower by 17.39% (P < 0.01), by
23.40 (P <0.01) and 13.9% (P < 0.05),
respectively, compared with the control.
The appearance of meat from pigs fed
with Lg-max 2.0 g/day with Sel-Plex
was significantly lower by 10.87% (P <
0.05) compared to the control.
According to the indicators of the tast-
ing evaluation of the broth from the meat
of pigs in the experimental groups no sta-
tistically significant difference was found
with those in the control, which may in-
dicate a positive effect of the studied feed
additives on the organoleptic character-
istics of pork. However, the favor of the
broth (in the meat of pigs fed with Lg-max
feed additive at a dose of 4.0 g/day) was
significantly lower by 20.8% (P < 0.01),
and the taste (meat from pigs fed with Lg-
max feed additive at a dose of 2.0 g/day
together with Sel-Plex) — by 21.74% (P <
0.05) compared with the control.
According to microscopic and bio-
chemical parameters, pork from pigs in
the experimental and control groups met
the requirements of current regulations for
fresh meat obtained from healthy animals.
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Further research concerns the histo-
logical examination of the liver in young
pigs after the use of different amounts of
feed additives.
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AHomayjia. 3azanbHa Oe2ycmayiliHa ouyiHka m’aca (23,83 + 0,31 6anig) i 6ynvlioHy
(23,90 * 0,24 6anis) 8i0 ceuHeli 0ocnidHOT epynu, AKUM 320008y8asauU Kopmosy 006asKy Lg-max
2,0 2/006y, 6yna suwe, Hix y KoHmponi (22,3320,38 6anig) i NoKasHUK cMmaky m’aca yiei 2pynu 6ye
docmoesipHo binbwum Ha 13,95% (P<0,01), nopigHio4U 3 MOKA3HUKOM Yy KOHmMposi. Hamomicme,
y m’Aci cauHel, AKUM 320008y8asu Kopmosy dobaeky Lg-max 4,0 2/006y, MOKA3HUK 308HiUHb020
8u2nAdy, 3anaxy ma cmaky bye docmosipHo MeHwum gidrnosioHo Ha 17,39% (P < 0,01), 23,40%
(P<0,01)i13,9% (P < 0,05), nopisHtorouu 3 KoHmMposnem. [TOKA3HUK 308HiWHbLO20 8U2A0Y M’Aca
cuHell, AKUm 320008y8asu Kopmosy 006asKy Lg-max 2,0 2/006y pasom i3 Cen-llnekcom bye do-
cmogipHo meHwum Ha 10,87% (P < 0,05), Hixc y KoHMposi.

3a nokazHukamu de2ycmayiliHoi oyiHKku 6ynblioHy 3 m’Aaca cauHeli 00CniOHUX 2pyn He ecma-
HOBUAU CMAMUCMUYHO 3HAYYWOI Pi3HUYi i3 MAKUMU 8 KOHMPOI, W0 Moxce c8iduumu npo no-
3umusHull 8rianue 00csiOHy8aHUX KOpMOBUX 006ABOK HA OP2AHOAENMUYHI MOKA3HUKU C8UHUHU.
OO0HaK, nokasHukK 3anaxy bynelioHy (y m’aci epynu ceuHel, AKUM 320008y8asu KOpMogy 00b6asKy
Lg-max 4,0 2/006y) 6ye docmosipHo meHwum Ha 20,8% (P < 0,01), a cmaky (y m’sci ceuHel, AKUM
320008y8as1u Kopmosy 0obasKy Lg-max 2,0 2/006y pazom i3 Cen-lnekc) — Ha 21,74% (P < 0,05),
MOPIBHIOKOYU 3 MOKA3HUKAMU 8 KOHMPOJi.

3a mikpockoniyHumu G GioXiMiYHUMU MOKA3HUKAMU C8UHUHQ 8i0 ceuHell 00CniOHUX i KOH-
mponbHOI 2pyn 8idnosidasna 8UMO2aM YUHHUX HOPMAMUBHUX OOKYMeHMie w000 C8ix020 M’s-
€a, OMmpUMaHo20 8i0 300p0O8UX MBAPUH.

Knroyoei cnoea: cauHUHa, MiKPOCKOMiYHi ma bioximivHi MOKA3HUKU, de2ycmauis, Kopmosi 006asKu
Lg-max i Cen-lnekc

Vol. 12,Ne 2, 2021 YKpaiHCbKMI Yaconnc BETEPUHAPHUX HayK ISSN 2663-967X | 25



