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Abstract. The purpose of this experimental study was to characterise the quantitative and
qualitative traits of beef in the most common domestic animals in Ukraine from Ukrainian
Black-and-White dairy and Holstein cattle bulls at different classes of marbling severity of m.
longissimus dorsi. Twenty-six carcasses from 20-22-month-old bulls of the farm “Zhuravushka”
located in Brovary district of Kyiv region, Ukraine, served as material for the study. The marbling of
m. longissimus dorsi was evaluated according to the JMGA standard (2000) and the morphological
composition and quality characteristics of the carcasses were determined. The obtained results
showed that in the medium and good (3 to 5 points) class of marbling, the marbling of the
m. longissimus dorsi in carcasses was higher than in the unsatisfactory and below average grade
(1 and 2 points), the content of muscle tissue of the second grade was 6.5 points (P<0.01),bone - 2.5
points (P<0.01), and the carcass conformation (meatiness) was better developed by 33.3% (P<0.01),
the development of its cover with adipose tissue — by 31.8% (P <0.05) and muscle colour — by 10.2%
(P<0.05). At the highest (from 3 to 5 points) class of marbling of beef, the content of muscle tissue
of the highest (3.9 points) and first (2.6 points) grades was significantly (P <0.05) lower, and the
size of the “muscle eye” area was 22.5% lower (the difference was not statistically significant).
Accounting for the probable difference in slaughter signs depending on the marbling of beef, the data
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obtained can be used to predict the content of certain grades and quality characteristics of muscle
tissue in carcasses of crossbred bulls from Ukrainian Black-and-White and Holstein dairy cattle

Keywords: conformation (meatiness) of carcasses; marbling of beef; meat productivity; meat
characteristics; quality characteristics of carcasses

Introduction

In an increasingly competitive meat market,
beef quality is becoming a crucial factor in
consumer choice and economic efficiency of
production. The defining feature of beef qual-
ity in international classification systems is
marbling, as it has close correlations with the
sensory characteristics of meat, determin-
ing its nutritional quality (Otto et al., 2024).
In particular, a study by T. Erena et al. (2024)
confirmed the link between marbling, tender-
ness and overall taste characteristics of meat,
which can be useful for the meat processing
industry and product quality control. According
to T. O’Quinn et al. (2024), beef flavour is a key
driver of consumer demand and is influenced by
many factors throughout the animal’s life cycle
and after slaughter - from marbling and genet-
ics to cooking and storage methods.

In accordance with the marbling scales,
beef quality is assessed according to the Beef
Carcass Grading Standard from the Japan Meat
Grading Association (JMGA, 2000) in Japan,
United States Standards for Grades of Feeder
Cattle (USDA, 2000) in the United States, Korea
Institute for Animal Products Quality Evalua-
tion (KAPE, 2019) in South Korea, Meat Stand-
ards Australia (MSA, 2015) in Australia. Mar-
bling of m. longissimus dorsi as the main trait of
beef is included in the Australian Meat Stand-
ards Index and is used in the USA to predict
the expected difference in the productivity of
bulls’ progeny according to the Expected Prog-
eny Difference (EPD) system. The standards
of the Commission Regulation (EC, 2008) and
DSTU 4673:2006 “Cattle for slaughter. Techni-
cal specifications” do not take into account the
marbling of meat in Europe and Ukraine when

assessing cattle carcasses. They focus on live
and slaughter weights of animals. As noted by
M. Gagaoua et al. (2020), these features do not
indicate their real value. Marble inclusions in
the middle of the muscles were identified by
E. Cardenas et al. (2024) as the content of adi-
pose tissue. The degree of marbling of beef de-
pends on the sex of the cattle, the level of feed-
ing, age and live weight before slaughter, and
the technological process of its rearing. This
creates certain economic difficulties for effi-
cient cattle breeding. According to T. Erena et
al. (2024), bull calves with better carcass quan-
titative characteristics produce worse meat
quality than bullocks and heifers.

In the context of dairy cattle, a modest
correlation was observed between the mar-
bling of meat and the content of internal adi-
pose tissue (Martin et al., 2022). Furthermore,
O. Kruk et al. (2024) indicated that an increase
in marbling of m. longissimus dorsi is associat-
ed with a reduction in the muscle tissue of the
higher and first grades in beef from bull calves
of the Ukrainian Black-and-White dairy breed
(UBWD) at the age of 18 to 24 months. The
findings of F. Drachmann et al. (2024) further
corroborated the absence of a relationship be-
tween beef marbling and other traits. In recent
years, there has been a significant increase in
the demand for marbled beef in Ukraine. This
is evidenced by the assessment of beef mar-
bling in accordance with the DSTU 4673:2006
standard, which stipulates the requirements
for cattle intended for slaughter. The absence
of a relationship between marbling and other
traits was demonstrated in the experiments of
F. Drachmann et al. (2024). However, given that
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the assessment of marbling of beef in accord-
ance with DSTU 4673:2006 “Cattle for slaugh-
ter. Technical specifications” is not foreseen in
Ukraine, it is important to establish quantita-
tive and qualitative characteristics of carcasses
at different levels of marbling in animal meat.
A better understanding of this issue will help
to practically prove the need to include the
classification of marbling of cattle carcasses in
Ukraine in regulatory documents to prove the
production of quality beef in accordance with
optimal standards.

Therefore, the aim of the research was to
investigate the manifestation of quantitative
and qualitative characteristics of beef in the
carcasses of 20-22-month-old crossbred bull
calves from Ukrainian Black-and-White dairy
cows and Holstein bulls in accordance with the
classes of marbling of muscle tissue of m. long-
issimus dorsi, which would allow to ensure op-
timal yield of the main components of meat to
satisfy consumer demand.

Materials and Methods
The study was carried out in 2014-2016 on bull
calves (n=26) obtained from cattle of Ukrainian
Black-and-White dairy (UBWD) and Holstein
(H) breeds of the farm “Zhuravushka”, located
in Brovary district of Kyiv region, Ukraine. After
birth, the animals were kept in a group. From
the age of 4 months to 20-22 months, they
were raised and fattened at the farm’s feedlot.
The cattle’s need for nutrients was satisfied by
rough, juicy, green, concentrated fodder and
mineral fertilisers from the farm’s automated
feeders. After the bull calves were slaughtered,
their carcasses were weighed. The carcasses
were visually assessed for conformation (meat-
iness) and development of adipose tissue in
accordance with the Commission Regulation
(EC, 2008). The conformation of the carcasses
was classified on a 5-point scale: E (perfect) —
all profiles are fairly convex, perfectly devel-
oped muscles (5 points); U (excellent) - all pro-
files are convex, very well developed muscles
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(4 points); R (good) - profiles are normal, well
developed muscles (3 points); O (satisfacto-
ry) — profiles are weakly expressed, muscles are
moderately developed (2 points); P (unsatisfac-
tory) — all profiles are weakly expressed, mus-
cles are poorly developed (1 point).

The development of the fat cover was
classified on a 5-point scale: low — almost no
fat coating (1 point); minor - slight fat coat-
ing, muscles are visible almost throughout the
carcass (2 points); medium - almost the entire
carcass is covered with fat, fat accumulation
is in the thoracic part (3 points); high - the
carcass is covered with fat, fat accumulation
in the thoracic and shoulder parts (4 points);
very high - the entire carcass is covered with
fat without gaps, large accumulation of fat in
the thoracic part (5 points).

After sawing the carcasses in half, the half
carcasses were cut between the 12" and 13" rib.
The length and depth of the “muscle eye” of m.
longissimus dorsi were measured with a ruler.
The area of the “muscle eye” was calculated in
accordance with the order of the Ministry of
Agrarian Policy of Ukraine No. 290 (2004) us-
ing the formula (1):

S=LxDx0.8, (D

where S is the area of the “muscle eye”, cm 2;
L is the length of the “muscle eye”, cm; D is the
depth of the “muscle eye”, cm; 0.8 is the coef-
ficient. The colour of muscle and adipose tis-
sue was determined using a scale from 1 to 7
according to the method (JMGA, 2000). Accord-
ing to JMGA (2000), the degree of marbling of
m. longissimus dorsi was assessed on a 12-point
scale (Table 1). According to the marbling,
carcasses (n=9) with a marbling score of 1 to
2 points were assigned to the first group, and
carcasses (n=17) with a marbling score of 3 to
5 points were assigned to the second group.
Using Microsoft Excel 2016, statistical analy-
sis was performed to determine the arithmetic
mean, its error, and the reliability criterion.
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Table 1. Classification of beef marbling

Quality grade Parameters (:1f1 ::liﬂﬂ;nsgt :Eggfl; - BMS (beef
5 — excellent from No. 8 to No. 12

4 - good from No. 5 to No. 7

3 — average from No. 3 to No. 4

2 - below average No. 2

1 - unsatisfactory No. 1

Source: authors’ development based on the data of JMGA (2000)

All the manipulations during this study
were carried out taking into account the basic
principles of bioethics, in accordance with the
Law of Ukraine No. 3447-IV “On the Protection
of Animals from Cruelty” (2006) and the Euro-
pean Convention for the Protection of Verte-
brate Animals used for Experimental and Other
Scientific Purposes (1986).

Results and Discussion
The assessed marbling of the beef ranged from
unsatisfactory (1 point) to good (5 points).
The average grade was 4 points. In carcasses
with medium and good (3 to 5 points) classes

of marbling of m. longissimus dorsi, compared
to unsatisfactory and below average (1 to
2 points) marbling, such signs as the relative
amount of second-grade muscle tissue by 6.5
points and bone by 2.5 points were signifi-
cantly (P<0.01) higher (Table 2). As indicated
in their work E. Pena-Gonzalez et al. (2020),
marbling (fat in the middle of the muscle) in
cattle matures late. It becomes noticeable after
the formation of other fat depots. According to
S. Sugii et al. (2022), fat is first formed around
the internal organs in the abdominal cavity,
then under the skin, between and in the middle
of the muscles (marbling).

Table 2. Indicators of carcass morphological composition in crossbred bull calves based
on different marbling classes of m. longissimus dorsi, M+ m

Class of marbling, points

Trait from 1to 2 (n=9) from 3to 5 (n=17)
Pre-slaughter live weight, kg 400+£7.3 410+£8.3
Carcass weight (slaughter), kg 184+5.7 183+3.5
Slaughter yield (carcass), % 46.0+0.16 44.6+0.11%*
Muscle tissue, kg 129.3+4.35 130.9£2.76
Muscle tissue, % 70.3+0.71 71.5+0.71
Including higher grade, kg 31.7£2.27 27.0+1.01
Including higher grade, % 24.5%0.74 20.6+0.65*
First grade, kg 62.1%2.40 59.4%1.26
First grade, % 48.0+0.54 45.4+0.20*
Second grade, kg 35.5%1.54 44.5+1.46*
Second grade, % 27.5+1.00 34.0%0.77**
Adipose tissue, kg 11.1+1.17 5.2+0.64*
Adipose tissue, % 6.0+0.19 2.9%0.14%**
Tendons and ligaments, kg 3.3%£0.39 2.1%£0.16
Tendons and ligaments, % 1.8+0.13 1.2£0.13*
Bones, kg 40.3+1.16 44.6+0.69
Bones, % 21.9%0.31 24.4%0.27**

Note: *P<0,05; **P<0,01
Source: authors’ development
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The increase in the absolute and relative
amount of muscle tissue classified as the sec-
ond grade with better marbling development
can be explained by the fact that it also in-
cludes fat located between the muscles, which
was released during tenderisation. When the
marbling score was 3-5 points, the slaugh-
ter yield was significantly (P <0.01) lower (by
1.4 points). A decrease in the percentage of
carcass yield with an increase in the marbling
class of beef was also proven in previous stud-
ies (Greenwood, 2021). This is due to the fact
that at meat processing plants, when process-
ing beef with better marbling, processors re-
move excess fat deposited in the body under
the skin from animals. Therefore, the increase
in adipose tissue under the skin, which has a
low market value, is considered waste from
beef production (Yamada et al., 2020).

The relative content of muscle tissue of
the higher and first grades, as well as tendons
and ligaments, was significantly (P <0.05) lower
by 3.9 points, 2.6 and 0.6 points, respectively,
with medium and good (3 to 5 points) marbling
degree. The absolute amount of adipose tissue
in the carcass was 2.1 times higher (P < 0.05)
with unsatisfactory and below average (1 and
2 points) degrees of marbling of m. longissi-
mus dorsi. In dairy cattle, the deterioration of
carcass quality traits with an increase in the

degree of marbling was noted in the studies by
S. Liu et al. (2024). Because of this, the authors
believe that beef producers should not breed
dairy cattle with a high content of fatty tissue
in the middle of the muscles, either by genetic
selection or by adjusting diets.

The average and good (3 to 5 points) class
of marbling of m. longissimus dorsi significant-
ly (P<0.01) improved the conformation (meat-
iness) of carcasses by 33.3% compared to the
unsatisfactory and below average (2 points)
class of marbling (1 point) (Table 3). Evaluat-
ing the quality attributes of carcasses accord-
ing to the EC Standard (2008), similar results
were also obtained in the studies of L. Schulz
& A. Sundrum (2020). According to their data,
the correlation is stronger between beef mar-
bling and carcass conformation than with the
development of fatty tissue. The conforma-
tion of cattle carcasses is a breed factor and
depends on the interaction between the gen-
otype of the animals and their growth charac-
teristics. With an average and good assessment
(from 3 to 5 points) of the level of marbling of
m. longissimus dorsi compared to unsatisfac-
tory and below average (1 and 2 points), the
development of fatty tissue on the carcass was
significantly (P <0.05) 31.8% higher and there
was a tendency to better thickness (28.6%) of
subcutaneous adipose tissue.

Table 3. Qualitative traits of bull carcasses according to different marbling classes
of m. longissimus dorsi, M+ m

Traits
Assessment of Colour of

marbling class Development | Thickness of | Colour of . Area

m. Iorggiss_imus con(f:::;?;tsion of adipose subcutaneous muscle fatgrl ttlﬁzue of the
dorsi, points oints ’ coating, adipose tissue, carcass “muscle
p points tissue, cm points points’ eye”, cm?
fro(‘;‘j;)o 2 2.4+0.13 2.2+0.11 0.7+0.07 | 49008 | 44+0.18 | 88.9%534
fr‘(’;;lj;‘)’ 5 3.2£0.09%* | 2.9%0.21* 0.9%0.10 | 54%0.12* | 4.6%0.13 |72.6%4.99

Note: *P<0,05; **P<0,01
Source: authors’ development
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The development of adipose tissue is used
to classify, grade and describe the value of car-
casses for the meat industry (Brito et al., 2024).
According to M. Ju et al. (2024), fatty tissue has
both negative and positive effects on beef quali-
ty. It protects the carcass from moisture loss dur-
ing evaporation, which leads to increased meat
toughness, and is less desirable because it leads
to a decrease in slaughter yield, muscle eye area,
and water retention capacity of meat (Kruk et
al., 2024). Therefore, for high productivity and
meat quality, the thickness of fatty tissue under
the skin for bulls should be 8.0 mm (Zurbrig-
gen et al., 2024). In addition, the quality of meat
from cattle depends not only on the amount
and thickness of adipose tissue under the skin,
but also on its content in the muscles, the
breed of animals, growth rate, and inbreeding.

With medium and good grades (3 to
5 points) of marbling compared to unsatisfac-
tory and below average grades, there is a ten-
dency to reduce the area of the “muscle eye”
of m. longissimus dorsi by 22.5%. This indicates
that with more inclusions of adipose tissue in
the m. longissimus dorsi, its growth slows down,
and therefore the carcass contains less valua-
ble edible parts, including the highest and first
grade of muscle tissue. The m. longissimus dor-
si muscle is located in sections (thoracic and
lumbar) that occupy a significant proportion
of the carcass.

Carcass cuts with a higher marbling content
have better flavour characteristics (O’Quinn et
al., 2024). Therefore, due to the deterioration in
the yield of valuable cuts, it is not possible to
use the values of the marbling class of m. lon-
gissimus dorsi to predict the production of the
highest and first grades of beef in the carcasses
of bulls from Ukrainian dairy cows and Holstein
bulls at the age of 20-22 months. The highest
grade of marbling of muscle tissue was signifi-
cantly (P <0.05) better by 10.2% and there was
a tendency to improve the colour of subcutane-
ous fat tissue. The colour of muscle and adipose
tissue is an indicator of beef freshness. Yellow

adipose tissue is negatively assessed in many
countries around the world.

Thus, with the best evaluation of carcass-
es according to marbling classes, many quan-
titative and qualitative characteristics of beef,
in particular the content of muscle tissue of
the highest and first grades, the area of the
“muscle eye” m. longissimus dorsi, are worse in
20-22-month-old bulls from Ukrainian Black-
and-White dairy cows and Holstein bulls. There-
fore, improving the quality of beef by regulating
the formation of its marbling in cattle remains
problematic and expensive for a number of rea-
sons. First of all, there are no breeds in Ukraine
that have an optimal intramuscular fat content
(marbling). Thus, according to ]. Thompson
(2004), for good sensory properties, its amount
in the muscles should be 15-17%.

According to S. Raza et al. (2019), the black
Wagyu cattle breed in Japan has the highest
amount of adipose tissue (over 30%) in the mid-
dle of the muscles. In Korea, the Hanwu breed
ranks second in this respect. Among European
breeds, Aberdeen Angus cattle have the best
concentrations of intramuscular fat and sensory
properties (Bure$ & Barton, 2018). In Ukraine,
beef from Wagyu and Hanwu cattle is not pro-
duced because they are not available. The exist-
ing Aberdeen Angus breed is not a purebred of
Scottish origin, but a hybrid (Aberdeen Angus
x Black and White Holstein) bred from embry-
os imported from the United States. As L. Mu-
eller et al. (2019) found, heifers and cows have
more adipose tissue in their bodies than bull
calves. And scientists E. Kul et al. (2019) indi-
cate that castration of bull calves increases the
deposition of adipose tissue inside the muscles.

Beef from uncastrated bull calves is of
poorer quality and is valued less by consum-
ers (Terevinto et al., 2020; Nechyporenko et
al., 2024). In Ukraine, bull calves are rated the
best and heifers the worst when delivered to
meat processing plants. Since bull calves are
not castrated at a young age on private farms,
they are hardly ever sold. Not beef, but mainly
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veal, which has virtually no intramuscular fat, is
sold on the markets. Marbling of beef is better in
adult animals and at higher live weight, which
makes it more expensive to produce (Hudson et
al., 2020). Animals consume 2.25 times more
feed nutrients for the formation of adipose
tissue than for the growth of carcass muscles.
Excess energy supplied to animals in the late
fattening period significantly reduces the ef-
fectiveness of feed by reducing its digestibility,
increasing the amount of fat waste and wors-
ening the efficiency of livestock management.

I. Randhawa et al. (2021) found that the
deposition of adipose tissue in cattle muscles is
promoted by feeding them concentrated feeds
with a high energy content. However, when
animals are raised on concentrated feed, beef
has lower levels of mono- and polyunsaturat-
ed fatty acids than those fed on grass pastures.
Grazing increases the content of unsaturated
fatty acids in the muscles and produces various
aldehydes, ketones, alcohols, esters and car-
boxylic acids that contribute to the flavour and
extraordinary juiciness of beef. The processor
does not pay the producer for the significant
amount of fatty tissue removed from carcass-
es that are cut off at high fatness. Payment is
made only for the slaughter weight (carcass).
According to Y. Li et al. (2020), during the life
of cattle, intramuscular fat reduces lipogen-
esis and increases the activity of the enzyme
cholesterol-25 hydroxylase, which is synthe-
sised from glucose carbon, not acetate, during
intensive fattening after the accumulation of
“excess” fat between the muscles.

The marbling of beef can be determined in
several ways: subjectively by visual inspection,
using special equipment, and by chemical anal-
ysis. Since the structure of marbling is complex
and there are no clear boundaries between each
class, it is almost impossible to accurately as-
sess the content of adipose tissue in the mid-
dle of the muscles visually. The determined fat
content by chemical means does not coincide
with the visual assessment of marbling, as it
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can detect deposits of fatty inclusions that are
not visible during visual examination. In live
animals, the number of marbling particles in
the muscle, including the percentage and their
average size, can be determined by computer
image analysis (Giaretta et al., 2018). The use
of ultrasound for this purpose requires sophis-
ticated equipment, its periodic calibration and
adherence to standardised protocols for scan-
ning and interpreting the images.

In this regard, the question arises of further
research to solve the problem of combining the
quality of beef with the quality characteristics
of carcasses of dairy and dairy-meat breeds,
which are fed in large quantities for slaughter.
In the future, researchers should focus on de-
termining the marbling of beef using ultrasonic
devices to establish links between it and carcass
quality traits in beef cattle, as this will improve
its visual and sensory quality. In Ukraine, re-
search should be conducted to determine the
optimal management factors for the cultiva-
tion of cattle of common breeds to achieve a
compromise between the marbling of beef and
its technological, sensory characteristics and
chemical composition.

Conclusions
The obtained results of the study indicated a
multifaceted influence of marbling of beef on
its qualitative and quantitative characteristics
in crossbred bull calves. It was established that
in 20-22-month-old bull calves of Ukrainian
Black-and-White and Holstein dairy breeds,
the marbling score ranges from unsatisfactory
class (1 point) to good (5 points). At the aver-
age and good (from 3 to 5 points) classes of
marbling development of m. longissimus dor-
si, the relative content of muscle tissue of the
highest (by 3.9 points) and first (by 2.6 points)
grades, tendons and ligaments (by 0.6 points)
was significantly (P <0.05) lower in the carcass,
and there was a tendency (by 22.5%) to deteri-
orate the area of the “muscle eye”. With a bet-
ter (3 to 5 points) assessment of the marbling
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of the longissimus dorsi compared to classes
from 1 to 2 points, the conformation (meat-
iness) of carcasses significantly increased by
33.3% (P<0.01), the bone content by 2.5 points
(P £0.01), the development of fatty tissue by
31.8% (P<0.05) and the intensity of muscle tis-
sue colour (by 10.2%; P <0.05). At an increased
level (3-5 points) of marbling compared to its

management practices for growing and fatten-
ing cattle for the production of beef that com-
bines quantitative and qualitative traits and
is attractive to buyers for marbling and justify
proposals for the introduction of a national
standard for carcass evaluation based on mar-
bling to support the livestock economy.

score of 1-2 points, there was a tendency to in- Acknowledgements
crease the thickness of the fatty layer by 28.6%  None.
and its colour by 4.5%.
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and producers. In the future, Ukraine should Conflict of Interest
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AHoTanis. MeTo JaHOTO eKCITeEPMMEHTATbHOTO JOCTiIKeHHS 6Y/I0 OXapaKTepu3yBaTy KiJIbKicHi
Ta SAKiCHi O3HAKM STIOBUYMHM Yy HAii6GiNbII PO3MOBCIOMKEHNX B YKpaiHi MOMiCHMX TBapMH Bif
YKpaiHCbKOi YOPHO-PsI601 MOIOYHOI Ta TOMIITMHCBKOI Xymo6yM 3a pi3HOrO Kiaacy BMPakKeHOCTi
MapmypoBocTi m. longissimus dorsi. MaTepiaaom [ijis poBeleHHST JOCTiIKEHHS TTOCTYXXWIN 26 TYIIT
Bif 20-22-MicssuyHMX GyraiiliB dhepMepchbKoro rocmogapcrsa «KypaByuikar, o0 po3TalioBaHe Y
BpoBapchkomMy paiioni KuiBchkoi o6acti, Ykpaina. OuiHmay MmapMypoBicTb m. longissimus dorsi
BimmoBigHO mo craHmapty JMGA (2000) Ta BM3HaumIM MOPQOJIOTiUHMI CKIam i SKiCHI O3HAKMU
Tyur. OTpuMaHi pe3ynbTaTy 3aCBigumiIn, 10 3a CepeJHbOTO Ta Jo6poro (Bim 3 mo 5 6aiiB) Kmacy
MapMypOBOCTi TTPOAOBIYBATOTO M’sI3a Yy TyllaxX Oyau GibliMMu, HiXXK 3a HE3aJOBiTbHOTO Ta
HIDKYE CepefHbOTro OIiHIoBaHHS (y 1 Ta 2 6amu), BMiCT M’130BOi TKAHMHU APYTOro COPTY — Ha
6,5 mynkra (P<0,01), KicToxk — Ha 2,5 myHkra (P <0,01), Ta Kpaile po3BMHEHOI0 KOH(POpMaIli€to Tyt
(M’sicuctictp) Ha 33,3 % (P<0,01), po3BUTOK ii MOKPUBY KMPOBOIO TKAHMHOIO — Ha 31,8 % (P<0,05) i
Komip Mm’s13iB — Ha 10,2 % (P <0,05). 3a Bumoro (i 3 1o 5 6asiB) Ki1acy MapMypOBOCTi SUTOBUUMHU Y
Hiii BiporimHo (P<0,05) MeHImMMY 6y BMiCT M $130BOi TKAHMHY BUIIIOTO (Ha 3,9 MTyHKTA) i epIioro
(Ha 2,6 TIYHKTa) COPTiB, Ta PO3Mip IUIOIIi «M’SI30BOTO Biuka» — Ha 22,5 % (Pi3HUIIS CTATUCTUYIHO
He BiporimHa). 3a ypaxyBaHHs BipoTigHOi pi3HUIIi B 03HaKax 3a6010 3aJ€KHO Bil MapMypOBOCTi
SUTOBUYMHU OTPMMaHi JaHi MOXIMBO BUKOPUCTOBYBATU MJisI TMIPOTHO3YBAHHS B TyIIaX BMICTy
TeBHUX COPTIB i SIKICHMX O3HAK M’SI30BOi TKAHMHM y MOMiCHMUX OYraifiliB BiJj Xymo6yu MOJIOUYHMUX
TIOPiJ] yKPaiHCbKOi YOPHO-PsI60i Ta TOMIITUHCHKOT

KmiouoBi cimoBa: KkoHdopmalis (MSCUCTICTb) TyII; MapMypOBiCTh SUIOBUUMHM; M SICHA
MPOIYKTUBHICTD; XapaKTePUCTUKN M sICa; SIKiCHi 03HAKM TYII
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