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Abstract. Marbling of muscles is a valuable feature of individual cuts of cattle carcasses, but in
Ukrainian breeds it remains unexplored how the content of intramuscular fat correlates with the
chemical composition, carcass characteristics, and meat processability indicators important for
industrial processing and production of meat products. The purpose of the study was to establish
the dependence of slaughter characteristics, chemical composition, physical and technological,
and sensory properties of beef on its marbling. The marbling of muscle tissue, the content of total
fat and ash mass, moisture, protein, acidity (pH), and penetration were evaluated in 34 carcasses
of 18-24-month-old bulls of the “Zhuravushka” farming enterprise (FE), Brovary District, Kyiv
Oblast. The aroma, juiciness, tenderness and chewiness of the boiled meat were determined by 8
tasters, focusing on colour, taste and strength of the broth. The data obtained indicate that when
the marbling class improved, the content of muscle tissue in the carcass was increased by 3.0
(p >0.99) points, and bones by 2.0 points (p >0.95). There was a tendency to increase the second
grade pulp by 1.4 points, fat tissue by 1.5 points, tendons and ligaments by 0.1 points, and to
improve the conformation (meatiness) of carcasses by 6.1%, the colour of muscle (by 1.9%) and fat
tissue (by 2.1%). By increasing the marbling of beef, there is a tendency to reduce the muscle tissue
of the highest (by 0.9 points) and first grades (by 0.2 points), water binding capacity (by 0.7 points),
boiling (by 1.1), dry matter (by 2.1 points), protein (by 1.8 points) total fat content (by 0.6 points),
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penetration (by 19.8%), meat tenderness (by 3.1%), its residue after chewing (by 6.7%), taste (by
6.9%), acidity (by 2.1%). The practical significance of the study lies in the possibility of using the data
obtained to sort the carcasses of Ukrainian Black-and-White dairy bulls according to their intended
purpose, considering the relationship between marbling of beef and slaughter indicators, chemical
and physical, technological properties, sensory characteristics of cooked meat and broth from it

Keywords: bovine cattle; meat; conformation; carcasses; sensory characteristics

Introduction
The amount of marbling inclusions in beef
is identified with the fat in the middle of the
m. longissimus dorsi. The quality of beef car-
casses according to marbling scales is deter-
mined in Australia (MSA, 2015), South Ko-
rea (MFAFF, 2007), USA (USDA, 2001), Japan
(JMGA, 2000), which are mainly based on visual
classification systems. In Europe, carcasses are
not graded according to the EUROP (2008) sys-
tem, and marbling is not determined. In addi-
tion to visual classification methods, according
to E. Cardenas et al. (2024), marbling can be de-
termined by automatic methods, by processing
digital images, the accuracy of which is quite
high and reaches a degree of correspondence
with a visual score of more than 88%. T. Erena et
al. (2024) note that meat with a high level of
marbling is characterised by improved sensory
properties, and T. Sakowski et al. (2022) suggest
that no factor has a more beneficial effect on
beef flavour than the fat content between mus-
cle bundles, since marbling correlates with indi-
cators such as taste and juiciness. But marbling
did not become an indicator. It varies depend-
ing on age, sex, breed, and other characteristics.
Research conducted by T. Erena et al. (2024) on
beef obtained from animals of three different
breeds, showed that the muscles localised in
different parts of the body differ in the level of
marbling and this difference also has certain
breed features, which is advisable to consider
during meat quality control. There are statis-
tical differences in meat quality between dairy

and meat breeds, but they are not detected by
marbling assessment (Winebold et al., 2024).
In breeds with a high marbling potential, when
fattening livestock on concentrated feed for a
long period of time, marbling improves, ined-
ible fat is deposited (visceral and subcutane-
ous), the number of its scraps increases, but the
quality of carcasses decreases and feed costs for
products increase, which negatively affects the
economy of beef production, as noted by J. Al-
bechaalany et al. (2024). The quality factors of
meat perceived by consumers are its sensory
characteristics (tenderness and taste), nutri-
tional properties (caloric content), appearance
(colour, marbling, visible amount of fat).

Beef enters the Ukrainian markets from
dairy animals, with the majority of the beef
coming from Ukrainian Black-and-White dairy
breeds. Features of quantitative and qualitative
characteristics of meat from them with differ-
ent marbling have not been studied. It is the
main factor that determines the sensory qual-
ity of beef (Sakowski et al., 2022), has a positive
effect on consumers’ perception of its taste and
tenderness (Beck et al., 2022). Dairy cattle have
a slight marbling of meat, and the relationship
between it and fat content in the middle of the
muscles and under the skin is unclear (Martin et
al., 2022). There was also no correlation be-
tween beef marbling and fat content under the
skin (Kruk et al., 2023), indicators of the values
of the “loin eye” and tenderness, juiciness, taste
of boiled meat (Kruk et al., 2024).
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According to V.F. Ozdemir et al. (2024), a
better understanding of the relationship be-
tween these traits will help solve the problem
of beef quality in dairy cattle. Therefore, it is
important to provide a practical substantiation
of the need to include the quality indicator of
marbling of muscle tissue in the regulatory
documents on the classification of beef carcass-
es and to determine whether marbling affects
other meat traits to increase its sustainable
production from dairy animals. The marbling
class should also be determined to prevent
shortening of muscle fibres, which leads to the
rigidity of boiled beef, since fat in bulls signifi-
cantly affects the texture of meat.

The purpose of the study was to evaluate
the features of the chemical composition, sen-
sory, physical, and technological properties of
beef of 18-24-month-old bulls of the Ukrain-
ian Black-and-White dairy breed at different
classes of muscle tissue marbling, according to
which it would be possible to provide adequate
meat and fat yield and sensory characteristics
for consumers.

Materials and Methods
The study was carried out on 34 carcasses of
18-24-month-old Ukrainian Black-and-White
dairy bulls at the “Zhuravushka” farming en-
terprise (FE), Brovary district, Kyiv Oblast. Dur-
ing the research, all bioethical requirements
for animals were met in accordance with the
Law of Ukraine No. 249 (2012) and the Europe-
an Convention for the Protection of Vertebrate
Animals Used for Research and Other Scientific
Purposes (1986). The animals were kept from
birth to 4 months of age in a group. Then they
were raised and fattened on the site before
slaughter. The animals’ feed needs were met by
the farm’s fodder base. From self-feeders, bulls
were fed coarse, juicy, green, concentrated feed,
and minerals. Cattle were slaughtered in the
slaughterhouse at the Kalynivka village. The
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conformation of carcasses and their subcutane-
ous fat were visually evaluated after weighing
them in accordance with the Commission Reg-
ulation system (EC, 2008). The conformation of
carcasses was classified on a scale of 5 classes:
from E (very high muscle development) to P
(very low muscle development). For statistical
analysis, they were converted to points from 1
(corresponds to P) to 5 (corresponds to E). Sub-
cutaneous fat development was evaluated on a
scale of 5 classes: from 1 (lean) to 5 (very fat).
Then the carcasses were sawn in half, and the
half-carcasses were divided at the level of the
12% rib. The colour of muscle and fat tissue was
determined using scales from 1 to 7 according
to the method (JMGA, 2000). Between the 12t
and 13th ribs, the thickness of subcutaneous
fat was measured with a ruler. The marbling of
meat was determined according to the JMGA
(2000) method on a 12-point scale (Fig. 1). Ac-
cording to the class, the carcasses were divided
into two groups. The first group included car-
casses (n=18) with a marbling score of 1 to 6
points. The second group (n=16) — from 7 to
12 points.

The penetration of raw meat was deter-
mined according to the method by V. Guts &
0. Koval (2007) using a PMDP-type automatic
penetrometer. The content of bound moisture
was determined using the “press method” by
the amount of water that was released from the
suspension of 0.3 g of crushed meat under the
action of pressing and absorbed into the filter
paper, forming a wet spot. The total area of
the stain that appeared under the compressed
meat and the released moisture that the paper
absorbed was examined with a planimeter. The
area of the wet spot was determined by the dif-
ference between the total area of the spot and
the occupied meat. The water-retaining capac-
ity of meat was determined by the ratio of the
content of bound water to the weight of the
meat suspension.
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BMS # 1 Quality Grade 1 BMS # 2 Quality Grade 2

BMS # 9 Quality Grade 5

BMS # 10 Quality Grade4  BMS # 11 Quality Grade 5

BMS # 3 Quality Grade 3 BMS # 4 Quality Grade 3

BMS # 12 Quality Grade 5

Figure 1. Marbling assessment scale for m. longissimus dorsi

Source: JMGA (2000)

To determine the weight of beef that re-
mained after boiling, pieces of meat in the shape
of a rectangle weighing 150 g were cut out of m.
longissimus dorsi. They were weighed on a TNV-
600 scale with an accuracy of 0.01 g and placed
in a 5-litre pot and filled with 2-3 litres of cold
distilled water. It was brought to a boil and the
meat was cooked for 90 minutes over low heat.
After cooking, the pieces were removed from
the water, cooled to 20°C and weighed. Beef
boiling was determined by the equation (1) pro-
vided by G. Shkurin et al. (2002).

) @

where Sm — amount lost in boiling of meat,
%; Cm — weight of boiled down meat, g; Rm —
weight of raw meat sample, g.

In the laboratory of the Department of
Meat, Fish and Seafood Technology of the
National University of Life and Environmen-
tal Sciences of Ukraine (NULES), the chemical
composition of beef was studied in accordance

Cmx100
Rm

Sm =

with: DSTU ISO 1443:2005 (2008) - total fat
content; DSTU ISO 936:2008 (2008) - total ash
weight; DSTU ISO 1442:2005 (2008) — moisture
content; DSTU ISO 2917:2001 (2003) — acidity
(pH). The protein content was determined ac-
cording to G. Shkurin et al. (2002).

The aroma, juiciness, tenderness,
of chewing boiled beef and the colour, taste,
strength of broth from it were evaluated by the
tasting commission in the amount of 8 people
in the laboratory of “Meat Quality” of the De-
partment of Milk and Meat Production Tech-
nologies of NULES of Ukraine according to the
recommendations provided by G. Shkurin et
al. (2002). The data obtained was processed us-
ing Microsoft Excel 2016.

ease

Results and Discussion
With an increase in the marbling class in the
range from 1-6 to 7-12 points, the content of
muscle tissue in the carcass increased by 3.0
points (p >0.99) and in bones by 2.0 points
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(p>0.95), there was also a tendency to improve
the slaughter yield (carcasses) by 0.2 points,
tendons and ligaments — by 0.1 points, fat tis-
sue — by 1.5, and muscle of the second-grade —
by 1.4 points (Table 1). The improvement in
the amount of muscle tissue, including sec-
ond-grade muscle tissue with an increase in its

marbling, can be explained by the fact that dur-
ing fatty tissue fattening, it also includes the
fat tissue between the muscles. Increasing the
marbling class contributes to the tendency to a
slight decrease in the content of muscle tissue
of the highest by 0.9 points and the first grade
by 2.2 points.

Table 1. Slaughter indicators and morphological composition of bull carcasses
with different marbling classes of m. longissimus dorsi, M*m

Marbling class, points

Indicator

from 1 to 6 (n=18)

from 7 to 12 (n=16)

Live weight after period of fasting, kg 425+13.8 407+7.2
Slaughter yield (carcasses), % 45.6+0.31 45.8+0.12
Muscle tissue, % 68.0+0.68 71.0£0.56**
including the highest grade, % 23.2+0.88 22.3+0.88
-//- first grade, % 46.7+0.64 46.5%0.62

-//- second grade, % 29.9+1.33 31.3+1.26

Fat tissue, % 2.2%0.25 3.7+0.53

Tendons and ligaments, % 1.5£0.18 1.6£0.07
Bones, % 21.7+0.61 23.7+0.39*

Notes: *)p>0.95; **)p>0.99
Source: developed by the authors

Deterioration of the morphological com-
position of carcasses at higher levels of mar-
bling was also proved by S. Liu et al. (2024).
In their opinion, because of this, production
workers should not breed dairy cattle with a
high interspersed fat between the muscles
either by genetic selection methods or by ad-
justing diets. To solve this problem, it is nec-
essary to understand the distribution of fat
between the main fat depots: intramuscular,
subcutaneous, and visceral. In most genotypes
of cattle and sheep, the rate of fat accumula-
tion intramuscularly is lower than subcutane-
ous and visceral, so genetic selection for a high

level of marbling or using the increased energy
value of the diet to deposit fat inside the mus-
cles will result in an increase in overall fatness
and feed costs.

According to the obtained data, with an in-
crease in the marbling class, there is a tendency
to a slight (by 6.1%) increase in the assessment
of the conformation (fleshiness) of carcass-
es (Table 2). With an increase in the marbling
class in points from 7 to 12, there is a tenden-
cy to worsen by 4.0% an important sign of the
quality of carcasses — the development of their
fat cover, compared to the marbling class from
1 to 6 points.

Table 2. Qualitative indicators of bull carcasses depending on the marbling of muscle tissue, M*m

Indicators
Marbli covering of colour of
arbling . carcasses thickness of colour of adipose .
class, points confo;gllrt;l;mn, with subcutaneous muscle tissue, tissue on alf;: ?1,1?2
p subcutaneous fat points the carcass, >
fat, points points
f“(’rrfl:llg)’(’ 3.3+0.24 2.6+0.15 0.8+0.10 5.2+0.18 47020  79.5:4.78
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Table 2. Continued

Indicators
) covering of colour of
Marbling conformation carcasses thickness of colour of adipose loin eve
class, points oints with subcutaneous muscle tissue, tissue on area c¥nz
p subcutaneous fat points the carcass, >
fat, points points
frogllzltg)lz 3.540.29 2.5%0.19 0.8%0.08 5.340.15 48+0.10  85.8+5.65

Source: compiled by the authors

The previous study by O. Kruk et al. (2023),
found that higher conformation indicators
are observed, in particular, for better cover-
age of carcasses with adipose tissue. G. Bri-
to et al. (2024) note that the consumer value
of beef is influenced by the weight of individ-
ual cut varieties, the degree of fat content and
pH, while live weight of the animal and carcass
weight are important for predicting the weight
of these cuts, and for determining meat yield,
the importance of quantitative characteristics
of subcutaneous fat thickness is important
for determining the optimal slaughter age.
M.S. Ju et al. (2024) found that subcutaneous
fat on carcasses is also a negative criterion for
beef quality. By protecting the carcass from
evaporation, which increases the stiffness of
the meat, it helps to reduce its slaughter yield.
Therefore, for high productivity and quality
of meat, namely, getting a brighter colour and
more tender taste of beef, as recommended by
G.A. Zurbriggen et al. (2024), so that the thick-
ness of subcutaneous fat in bulls is 8.0 mm.

It was found that with an increase in the
marbling class, there is a tendency to increase
by 7.9% the area of the “loin eye” of m. longis-
simus dorsi, which is directly and significant-
ly correlated with the carcass weight and the

amount of muscle tissue, including the highest
and first grades. Therefore, these authors sug-
gest using the values of the “loin eye” to predict
the amount of beef obtained and its belonging
to a particular variety. With an increase in the
marbling class of muscle tissue, there is a ten-
dency to increase the rating of the beef fresh-
ness indicator - its colour — by 1.9%. With an
increase in the marbling of beef, there is a ten-
dency to improve the colour of adipose tissue
by 2.1%. Thus, no significant differences were
found in the qualitative characteristics of car-
casses of 18-24-month-old Ukrainian Black-
and-White dairy bulls with different marbling
classes (Kruk et al., 2024).

The results of the penetration stress deter-
mined by us show that for the marbling class of
beef from 1 to 6 points in its sample, the needle
of the PMDP penetrometer penetrates 19.8%
deeper in 180 seconds than for a larger (from 7
to 12 points) value of its classification (Table 3).
This indicates that it is more tender and juicy
when marbling is worse. This can be explained
by the fact that the highest class of marbling
does not protect the carcass in the refrigerator
from drying out and moisture loss, which is as-
sociated with a decrease in the destruction and
deformation of muscle fibres.

Table 3. Technological features of beef in different classes of its marbling, M*m

Indicators

Marbling class, points

water binding capacity, %

boiling down, % penetration, mm

from 1 to 6 (n=8) 63.5+3.49

36.8%2.53 20.6+2.21

from 7 to 12 (n=7) 52.8+4.83

37.9+1.92 17.2+2.27

Source: compiled by the authors

Animal Science and Food Technology. 2024. Vol. 15, No. 3
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With the best marbling of beef, water is re-
tained in the meat by 10.7 points worse, which
is associated with its worse suitability for stor-
age. Because of this, its output after cooking
worsens by 1.1 points. Meat losses during wa-
ter runoff negatively affected the weight and
output of muscle tissue of the highest and first
grades — especially valuable cuts because they
are located mainly in the thoracic and lumbar
regions, which are the most valuable and make
up a significant share of the carcass. Due to the

greater loss of water from beef during heating,
the proteins become tougher and less flexible,
and the collagen fibrils contract. The tendency
to reduce the percentage of boiling beef in the
worst marbling class means an improvement in
its culinary and technological properties, since
this reduces the amount of waste during cook-
ing, which reflects the economic value of meat.
With an increase in the marbling of beef, there
is a tendency to reduce its total fat content by
0.6 points (Table 4).

Table 4. Chemical composition of beef at different levels of marbling, M*m

Marbling Indicators
PO acidicy o) S, VRN poeiny DM Y
fro(rrrllzlgt)o6 5.91%+0.189 69.7+1.30 20.3+1.30 21.6+0.70 6.9£0.97 194034
f“’?;l;‘; 120 579+0061  71.8+2.35 282235  19.8+1.15  63%1.00  22%0.51

Source: compiled by the authors

The established trend of reducing the con-
tent of intramuscular fat in beef with an im-
provement in its marbling was not confirmed in
studies by T. Erena et al. (2024). That is, it seems
that the marbling of beef does not affect the
same qualitative feature — the amount of total
fat content in meat. Marble colour is fat that is
deposited between the fibres of muscle tissue,
and is located between the primary and second-
ary muscle bundles and in their middle intra-
muscular. Therefore, the assessment of visual
marbling is subjective and does not coincide
with the fat content determined by chemical
analysis, since it is possible to study fat depos-
its that are not noticeable by eye examination.

According to the marbling class of beef, the
value of its acidity (pH) classified according to
the following requirements: normal pH < 5.8;
atypical >5.8pH < 6; typical pH > 6. According to
the marbling of beef of the class in the range
from 7 to 12 points, there is a tendency to re-
duce its acidity by 2.1%, that is, its normalisa-
tion (pH=5.79). At a lower value, atypical acid-
ity occurred (pH=5.91). In muscle tissue, with

Animal Science and Food Technology. 2024. Vol. 15, No. 3

better marbling, the pH decreases faster, which
leads to a more intense passage of glycolysis
and the synthesis of lactic acid. Because of this,
beef remains more stable to the development of
microorganisms. Normalisation of the acidity
(pH) of meat by increasing its marbling, accord-
ing to I. Patinho et al. (2024), can serve as a sign
for further prediction of the sensory properties
of the finished product. According to these re-
searchers, beef at a lower pH should have an
enhanced flavour in cooked beef and beef broth
compared to the atypical pH that occurs at a
lower marbling level.

An assessment of the consumer preferenc-
es of boiled meat indicates that with a lower
class of marbling of muscle tissue, there was a
tendency to increase the protein content by 1.8
points in m. longissimus dorsi. If there is a ten-
dency for carcasses to have less fat, which indi-
cates that the animals are well-fed, the findings
show that they have better marbling. According
to B. Santiago et al. (2023), who studied the
effect of castration on the qualitative charac-
teristics of carcasses in bulls and found that in
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the worst body conditions, the content of pro-
teins increases (p < 0.05), which are especially
associated with catabolic processes (glycoly-
sis), muscle structure and contraction, and in
the best — with energy metabolism. In animals
with a higher class of marbling of muscle tissue,
there is a tendency to form meat with better (by
15.8%) indicators of the total weight of ash.
Thus, the assessment of beef from bulls
of the Ukrainian black-and-white dairy breed
aged from 18 to 24 months by marbling does
not allow predicting the chemical composi-
tion depending on its value after slaughter.
Elements of the chemical composition of meat
vary depending on the breed of animals, their
slaughter age, gender, type of muscle and ad-
ipose tissue, and methods of processing meat
into products. H. Yu et al. (2024) investigated
the influence of the breed on the market value
of beef to provide new approaches to improving
its quality and features of marbling and chem-
ical composition of meat in animals of local
cattle breeds. V.B. Hoa et al. (2023) highlight-
ed the influence of cattle age on the chemical

composition of carcasses and meat, fatty acid
profiles, and genes associated with lipid me-
tabolism. L.W. Coleman et al. (2023) found that
meat quality varied depending on the sex of the
animals, with bulls having higher acidity (pH),
redder meat, and yellower fat than heifers.
].M. Vazquez-Mosquera et al. (2023) evaluating
beef obtained from animal fattening systems
with a high olein content and its effect on the
subsequent composition of fatty acids that af-
fect consumer health and found that entrecote
samples show a healthier lipid fraction. E. Yara-
li (2023), investigating sensory analysis as one
of the most common methods for evaluating
food products to date, found that the way beef
is processed into a finished product affects its
chemical composition.

With an increase in the marbling of beef,
there was a tendency to worsen by 3.2% the
main component of its sensory assessment —
tenderness (Table 5), which, as noted by
V. Bulgaru et al. (2022), significantly depends
on the content of soluble proteins, fats, and
collagen in it.

Table 5. Sensory properties of boiled beef at different levels of marbling, M+ m

Sensory characteristics of boiled meat, points

Marblir}g class, residue average values
points juiciness taste aroma tenderness after for 5 tasting
chewing indicators
from1to6(n=6) 3.4%0.22 2.9+0.21 3.1%0.15 3.2+0.30 3.2+0.31 3.2%0.24
from7to 12 (n=7) 3.4*0.15 3.1*¥%0.09 3.1%0.09 3.1+0.22 3.0£0.09 3.1%0.14

Source: compiled by the authors

With an increase in the marbling of beef,
there were no changes in its assessment by an
important characteristic — juiciness, which has
a positive effect on the quality of meat. Percep-
tion of tenderness and juiciness of meat reduc-
es the content of intramuscular fat, which lu-
bricates the fibres between the muscles worse,
and does not protect beef from drying out
during cooking. Juiciness in the mouth char-
acterises the amount of juice obtained during
chewing. With the highest marbling, there is a
tendency to increase by 6.9% the value of such

a sensory property of beef as taste. The devel-
opment of taste during cooking is affected not
only by the level of lipids in the middle of the
muscles, but also by their composition (Al-
bechaalany et al., 2024), which are also a source
of aromatic compounds important for meat
quality. The aroma and taste of beef arise from
the reaction of non-volatile fatty acids during
heat treatment, and the type and concentration
of volatile substances that are released (Pon-
nampalam et al., 2024). Thus, an increase in the
marbling of beef leads to a decrease in the total

Animal Science and Food Technology. 2024. Vol. 15, No. 3
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fat content in muscles, and to a deterioration in
the signs of cooked meat evaluated by tasters —
tenderness and residue after chewing, and does
not improve its aroma and juiciness. Consum-
ers draw conclusions about the quality of beef
only during its consumption based on the taste,
tenderness and juiciness they actually perceive,
confirming or refuting their pre-formed expec-
tations based on the marbling of the meat.
Improving marbling of m. longissimus dorsi
leads not only to a decrease in the fat content
in the middle of the muscles (Table 3), but also
to a slight (3.2%) deterioration in the average
value of the evaluated signs of cooked meat
(aroma, juiciness, tenderness, taste, residue

after chewing). Bulls of the Ukrainian Black-
and-White dairy breed aged 18 to 24 months
with the best marbling have a mid-muscle fat
content of only 6.3%, which does not affect sen-
sory characteristics. The ambiguous relation-
ships between sensory ratings and mid-muscle
fat content may have a positive effect on the
tenderness, juiciness, and taste of meat at high-
er parameters, which need to be substantiated
for dairy animals.

Evaluating the sensory characteristics of
boiled meat broth, it was found that at higher
levels of marbling, thereisatendencytoincrease
such signs of its tasting as taste and aroma (by
18.2%), and transparency (by 13.0%) (Table 6).

Table 6. Sensory characteristics of beef broth at different marbling levels, M*m

Marbling class, Broth tasting indicators, points
points taste and aroma strength transparency average values
from 1to 6 (n=6) 2.2+0.57 2.4%0.27 2.3£0.20 2.3%£0.19
from 7 to 12 (n=7) 2.6%0.11 2.4%0.09 2.6%0.20 2.6%0.15

Source: compiled by the authors

With an increase in the marbling of beef,
there are no changes in the strength of the
broth, there is a tendency to increase its av-
erage values of tasting signs. Thus, the data
obtained indicate that with an increase in the
marbling class of the Ukrainian Black-and-
White dairy breed from 18 to 24 months of age,
only the percentage of muscle tissue (p >0.99)
in carcasses and the content of bones (p >0.95)
significantly improve, there is a tendency to
increase the area of the “loin eye” and the con-
tent of muscle tissue of the second class, the
conformation of carcasses. From the best class
of qualitative signs of beef — marbling in ani-
mals, the yield of muscle tissue of the highest
and first grades does not significantly decrease,
the chemical composition of muscle tissue
worsens, and the pH of muscle tissue is nor-
malised due to glycolysis. In addition, better
marbling of muscle tissue does not significant-
ly affect the sensory characteristics of boiled
beef broth.
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Beef producers and its processors are inter-
ested in the quality, the carcass is determined
by the marbling of muscle tissue on which its
price depends on the market. Marbling, which is
used to predict the initial quality of meat from
cattle in Ukraine, does not have a positive effect
on the sensory and culinary properties of beef,
which consumers are interested in. The ten-
derness, taste, and juiciness of meat are based
on the content of adipose tissue in the middle
of the muscles. Since animals have the genet-
ic potential to develop marbling, regardless of
their feeding and maintenance, they reach the
amount of it that they can develop. In beef,
marbling is better formed by intensive feeding
of animals with concentrated feeds with a high
energy content, only after “excess” adipose tis-
sue accumulates in the middle of the abdomen,
under the skin and between the muscles. Since
the quality characteristics of carcasses are
more sensitive to changes in the management
of animal rearing, compared to the quality of
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beef, the optimal combination of them can be
achieved under different conditions of feed-
ing (Beck et al.,, 2022) and keeping (Soulat et
al., 2022) livestock.

In Ukraine, there are many problems in
evaluating the carcasses of Ukrainian Black-
and-White dairy cattle by the marbling of
beef, including the deterioration of many of
its qualitative characteristics. Despite recent
advances in the world regarding the possi-
ble regulation of the development of muscle
tissue colour in cattle to improve the quality
of beef, this problem remains insufficiently
solved in Ukraine and deserves further investi-
gation. The results of researchers show that it
is possible and necessary to manage the quali-
ty of carcasses and beef through various meth-
ods of breeding, feeding and keeping animals.
In this regard, the question arises of solving
the problem of producing high-quality beef
with high-quality characteristics of carcasses
from dairy animals, which are fattened in large
numbers for slaughter.

Conclusions
The best class of marbling development in the
middle of the m. longissimus dorsi muscle of
Ukrainian Black-and-White bulls aged 18-24
months affects consumer preferences and the
likelihood of purchasing beef, but does not
characterise its technological, sensory and cu-
linary properties. When improving the mar-
bling class in the carcass, only the content of
muscle tissue was higher by 3.0 (p >0.99), re-
spectively, and bone — by 2.0 percentage points
(p>0.95). There was a tendency to increase the
second grade pulp by 1.4 points, fat tissue by
1.5 points, tendons and ligaments by 0.1 points,
and to improve the conformation (meatiness)
of carcasses by 6.1%, the colour of muscle (by
1.9%), and fat tissue (by 2.1%). During the in-
crease in the marbling class of beef, there was a

tendency to reduce the content of muscle tissue
of the highest (by 0.9 points) and first grades
(by 0.2 points), water binding capacity (by 0.7
points), boiling (by 1.1) the content of dry mat-
ter in meat (by 2.1), protein (by 1.8), and total
fat content (by 0.6 points). The best marbling of
meat reduced its penetration (by 19.8%), ten-
derness (by 3.1%), meat residue after chewing
(by 6.7%), taste (by 6.9%) and acidity of meat
(by 2.1%), which are important technological
indicators for further processing of beef and
the quality characteristics of the product made
from it. The increase in beef marbling did not
affect the strength of the broth, but there was
a tendency to improve sensory characteristics
(taste and aroma) during tasting. The obtained
data confirm the possibility of using beef mar-
bling to predict the physical, technological, and
tasting characteristics of meat.

In the future, research should be aimed at
determining the quantitative and qualitative
characteristics of beef, depending on its mar-
bling, in livestock of other breeds of Ukraine,
as this will complement the visual and sensory
assessment of carcasses and meat quality. It is
necessary to conduct research on the establish-
ment of management factors for the cultiva-
tion of cattle of common breeds in Ukraine to
achieve optimal marbling values and compro-
mise with technological and sensory character-
istics, and chemical composition of meat. Such
data will provide consumers with additional
information when choosing beef. This will be-
come the theoretical basis for introducing the
marbling index of muscle tissue into the clas-
sification system of beef carcasses in Ukraine.
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AHoTanisgs. MapMypoBicTh M’S3iB € I[IHHOK 03HAKOI0 OKpeMMX Bigpy6iB Tyl BeJMKOi poraToi
Xymobu, ame B YKpaiHChKMX TOPOAAX 3aIUIIAETbCS HE MOCTIMKEHMM, SIK CITiBBiZHOCUTHCS
BMIiCT BHYTPIITHbOMSI30BOTO KMPY i3 XiMIYHMM CKJIa[0M, O3HAKaMy TYIIi Ta IMMOKa3HMUKAMM
TEXHOJIOTIYHOCTI M’sica, B&SK/IMBUMMU TIiJ 4ac MPOMMCIOBOI MePepoOKy Ta BUPOGHUIITBI M ICHUX
MPOAYKTiB. MeTo10 po60TH Gy/I0 BCTAHOBUTM 3aJIEXKHICTh 03HAK 326010, XiMiUHOTO CKIazy, hi3uKo-
TEXHOJIOTIYHMX i CEHCOPHMX BIACTUBOCTEN SUIOBUUMHM Bif ii MapmypoBocTi. ¥V 34 Tymax 18-24 —
MicssuHux 6yraiiiiB depmepcbkoro rocromapcra (®I) «XKypaByiika» BpoBapchbKOro paiioHy
KuiBcbkoi 0671acTi OI[iHEHO MapMypOBiCTh M’SI30BOi TKAHMHM, BMICT y Hiif 3araJibHOTO XUPY i
Macu 30711, BOJIOTH, TIPOTeiHy, KUCIOTHICTh (pH), meHeTpauito. Y BapeHOMY M’sici 8-M JierycraTopis
BU3HAUMIIY apOMaT, COKOBUTICTb, HisKHICTb, JIETKiCTh JKyBaHHSI, a y 6Y/IbifOHi i3 HbOTO KOJMip, CMaK i
MinHicTh. OTpUMaHi faHi cBiguaTh, 110 3a MOJIMIIeHHS KJIacy MapMYyPOBOCTi BMICT y TyIIi M’5130BO1
TKaHuHU 6yB 6inbimM Ha 3,0 (P >0,99) myHKTH, a KicTok Ha 2,0 myHkTy (P >0,95). IIpossisiiacst
TeHJIeHIlisl 10 36i/bleHHsT M'SIKyLIa JPYroro COpTy Ha 1,4 MyHKTH, SKMUPOBOi TKAHMHU — Ha 1,5,
CYXOXXWIOK i 3B’130K — Ha 0,1 myHKTHM, Ta MOJiMIIeHHs KOoHGopMauii (M’SICMCTOCTi) Tym Ha
6,1 %, xombopy M’s130Boi (Ha 1,9) i skupoBoi TkaHuH (Ha 2,1 %). 3a miABUIIEHHS MapMypOBOCTi
SUIOBUYVMHU TIPOSIBJISIETHCSI TEHEHIIisI 10 3MeHIIeHHs Yy Hiii M’s130B0i1 TKaHMHM Buinoro (Ha 0,9
IyHKTM) i Tepiioro copriB (Ha 0,2), BOmo3B’s13ytouoi 3maTHocti (Ha 0,7), yBapioBaHHs (Ha 1,1),
Cyxoi pe4oBuHM (Ha 2,1), nporeiny (#a 1,8) 3aranpHOro BMicTy xkupy (Ha 0,6 TyHKTM), TeHeTpawii
(1a 19,8 %), Hi>xkHOCTi M’sica (Ha 3,1), 3a/IMILIKY OTO ITic/Is1 PO3KOBYBaHHS (Ha 6,7), cMaky (Ha 6,9),
KUCIOTHOCTI (Ha 2,1 %). [IpakTMuyHe 3HAYEHHS POOOTM MOJSITA€E B MOK/IMBOCTI BUKOPUCTAHHS
OTPUMaHMX HAaHMUX JJIS COPTYBAaHHS Tyl GyraiilliB yKpaiHCbKOI YOpHO-psi60i MOJIOYHOI MOpoau
BiJITOBiAHO 0 MPU3HAYEHHS 3a YPaXyBaHHS 3B’513KiB MK MapMypPOBICTIO SUTOBUYMHY Ta O3HAKAMU
326010, XiMiuHUMM i (Hi3UKO-TEXHONOTiYHMMM BJIACTUBOCTSIMM, CEHCOPHUMM XapaKTepPUCTUKAMMU
BapeHOro M’sica Ta Gy/IbifOHY i3 HBOTO
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