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Abstract. In Japan, the United States, Korea, and Australia, the colour of muscle tissue is used to
assess the quality of beef carcasses, while in the EU and Ukraine, this feature is not considered.
The relevance of the study was to substantiate the need to consider the colour of muscle tissue
to assess the consumer properties of beef. The purpose of the study was to evaluate the chemical
composition, sensory and physical, and technological properties of beef in accordance with the
colour of muscle tissue. The study used carcasses of 21-month-old bulls (n=13) of Ukrainian black-
and-white dairy cattle slaughtered after a 24-hour fast with free access to water in a slaughterhouse
(Kalynivka village) in Brovary district of the Kyiv oblast. The colour of muscle tissue in the carcass
was evaluated according to the method of the Japan Meat Grading Association. The total fat
content, moisture content, and protein content of minced m. longissimus dorsi were analysed. Beef
acidity (pH), penetration, and bound moisture content were also investigated. Consumer properties
of beef were determined by tasting boiled meat (by aroma, juiciness, tenderness, ease of chewing)
and broth from it (by colour, taste, thickness). It was found that the darker colour of muscle tissue
had a likely (p>0.99) inverse correlation (r=-0.737) with beef boiling down. It showed a tendency
for direct correlation with the cross-sectional area of back muscle (r=0.341), water binding capacity
(r=0.326), penetration (r=0.295), adipose tissue colour (r=0.267), marbling (r=0.258), pH (r=0.231),
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and inverse correlation with mineral content (r=-0.309) and overall tasting score of cooked meat
(r=-0.487). There was no correlation between muscle staining and the content of moisture, dry
matter, protein, and fat (r= from -0.005 to 0.094). The practical significance of the study lies in the
possibility of using the acquired knowledge to sort beef carcasses according to their purpose, and
consumers will be provided with additional information for objective meat selection, considering the
relationship between muscle colour and sensory and physical and technological properties of beef

Keywords: meat productivity; marbling of muscles; physical; technological; and sensory properties
of beef; chemical composition of meat; bovine cattle

Introduction
There are certain differences between the re-
quirements for evaluating beef carcasses in
countries with developed cattle breeding in the
European Union and the world and in Ukraine.
According to DSTU 4673:2006 (2011), beef is to
be evaluated by live weight and carcass weight
and fatness. In the European Union, cattle car-
casses are evaluated according to the EUROP
classification system (Commission Regulation
(EC). No 1249/2008, 2008), which describes
their conformation (E, U, R, O, P), external fat
coverage (from 1 to 5), and its thickness. These
regulations focus only on describing the yield
of meat products, which weakly correlate with
the nutritional value of muscle tissue at the
consumer level and do not reflect the qualita-
tive composition of carcasses and consumer
satisfaction. The study by O. Kruk et al. (2023)
proved that with a better assessment of the
development of adipose tissue on carcasses ac-
cording to the EUROP system, there was a ten-
dency to reduce beef boiling and deterioration
in the overall assessment of the sensory proper-
ties of cooked meat and its broth. According to
the beef classification systems of the Ministry
for Food, Agriculture, Forestry and Fisheries in
Korea (MFAFF, 2007), Japan Meat Grading As-
sociation (JMGA, 2000), Beef Grading System in
the United States (United States standards for
Grades of Feeder Cattle, 2000) and Meat Stand-
ards Australia (Meat Standards Australia, 2015)
there is a parallel assessment of the quality of
carcasses by the colour and marbling of muscle

tissue and its intended sensory and physical
and technological characteristics.

For the consumer to make a decision on the
purchase of meat from cattle, the most impor-
tant factor (36%) is the amount of visible fat,
the second place (25%) is the price, and the third
(19%) is the colour (Ramanathan et al., 2023).
M. Hanson (2023) claims that consumers prefer
beef, which has a bright “cherry-red” appear-
ance, which they associate with the good qual-
ity of the product and consider this colour to
be a criterion for freshness. Appearance defects
associated with poor quality of meat and devi-
ation from bright red towards discolouration
(Pale Soft Exudativ — PSE) or darkening (Dark
Firm Dry — DFD). PSE beef, which has exces-
sive losses in water, observed in carcasses for a
rapid drop in pH, and rapid metabolism in the
muscles. Beef at a high (>6.09) final pH has a
dark colour. Dark firm dry meat is one of the
main defects in its quality associated with col-
our, tenderness, juiciness, taste, and shelf life.
It is caused by the depletion of glycogen in the
muscles and limits the synthesis of lactic acid.
As a result, the pH of the muscles does not de-
crease enough. Meat with signs of DFD and PSE
is unacceptable for consumers and leads to a
decrease in the price of it or even to recycling.

According to R. Ramanathan et al. (2023),
in the life cycle of beef production in the United
States, due to colour changes, the industry an-
nually disposes of 194.7 million kg of meat,
and at the same time loses natural resources
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totalling USD 3.9 billion. Referring to statistics
(Maia Research Analysis), the researchers state
that due to the discolouration of beef in the
world in 2015-2020, losses averaged USD 14.2
billion per year. Despite the significant econom-
ic costs that are incurred for the meat industry,
the decisions made by consumers regarding the
purchase of beef by colour do not guarantee its
nutritional quality. Colour had no significant
effect on the chemical composition of bovine
muscle tissue (Moloney et al., 2022). To date,
the academic literature in Ukraine has not dis-
cussed the relationship of colour with other beef
quality indicators. Therefore, an urgent problem
in the context of implementing and following
European standards in the field of cattle breed-
ing is the substantiation of the need to include
the colour of muscle tissue and its other quali-
tative features in the regulatory documents on
the classification of cattle carcasses, in order to
increase the sustainability of beef production
and limit the negative impact on its quality and
prevent consumer diseases and reduce the loss
of natural resources and energy consumed.

The purpose of the research at this stage
was to evaluate the ability to predict the quali-
ty of carcasses in accordance with the colour of

muscle tissue, signs of beef quality by chemical
composition, sensory and physical and techno-
logical properties in bulls of Ukrainian black-
and-white dairy cattle.

Materials and Methods

The study was conducted at the “Zhuravush-
ka” farm in Brovary district of Kyiv region.
From birth to the age of 4 months, the animals
were kept in groups of 25 units. During the
pre-weaning period, they were fed 547.2 kg of
whole milk and 182.4 kg of skimmed milk. Cat-
tle had free access to hay. It was also provided
with concentrated feed at an early age. Rearing
and fattening of bulls was carried out on fatten-
ing grounds with free access to feeders and wa-
ter. In the farm, the animals’ need for feed was
provided at the expense of their own feed base.
On the sites, animals were placed considering
the age and live weight in the amount of up
to 50 animals. Bulls had free access to coarse,
juicy, green, concentrated feed and mineral
supplements, which were fed from self-feeders
in accordance with the diets developed on the
farm. During the period from birth to reaching
the age of 21 months, bulls consumed feed with
a nutritional value of 34,232 MJ (Table 1).

Table 1. Feed consumption by bulls, MJ

Feed

g T = = o
g = 8 o 2 £ oo
2 5 £ » 2 2 % 5 Wi
5 g = c - S g &  E88
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=] L= = b=l

%)
MJ 6,344.0 48945 3290.7 1,603.8 4,226.6 2951.2 1,2754 9,645.8 34,232
% 18.5 14.3 9.6 4.7 12.3 8.6 3.7 28.3 100

Source: compiled by the authors

The pre-slaughter live weight of animals
was determined by weighing them before and
after 24-hour fasting with free access to water.
The slaughter of 13 animals was carried out in
the slaughterhouse of the “Zhuravushka” farm
in the Kalynivka village. Age difference between
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bulls in the group was up to 5%. During the ex-
periment, the animals were kept in accordance
with the Order of the Ministry of Agrarian Policy
and Food of Ukraine No. 652 (2012) and guide-
lines for the care and use of laboratory animals
(National Research Council of the National
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Academies, 2011) and acted in accordance with
ARRIVE (2010) guidelines for reporting experi-
ments on the use of live animals.

After slaughtering and skinning, the col-
our of muscle tissue in the carcass was visually
classified according to the Japan Meat Grading

No. 1 No. 2

No. 3

Association (2000) method using a colour scale
from 1 to 7 (Fig. 1), adhering to the existing
regulatory document in Ukraine — “Rules of
pre-slaughter veterinary inspection of animals
and veterinary sanitary examination of meat
and meat products” (2002).

No. 4

No. 5 No. 6 No.7

Figure 1. Muscle tissue chroma scale

Source: JMGA (2000)

After slaughtering, a piece of meat (300
g) was selected from m. longissimus dorsi for
mincing and chemical analysis. Assessment
of the total fat content in it was carried out in
accordance with DSTU ISO 1443:2005 (2007),
total ash content — DSTU ISO 936:2008 (2008),
moisture content - DSTU ISO 1442:2005
(2008), protein (Shkurin et al., 2002). The fol-
lowing physical and technological features of
beef were also studied: acidity (pH) according
to DSTU ISO 2917:2001 (2003) 48 hours after
slaughter of bulls and penetration (Guts &
Koval, 2007). The sensory characteristics of
boiled beef (by smell, juiciness, tenderness,
ease of chewing) and broth from it (by colour,
taste, thickness) were evaluated by the tast-
ing commission consisting of 8 people, and
the content of bound moisture — by the “press
method”, in accordance with the recommen-
dations (Antoniuk, 2020). The data obtained

were processed statistically using Microsoft
Excel 2016 in combination with XLSTAT. The
studied indicators were evaluated by correla-
tion coefficients calculated using appropriate
methods (Osadcha, 2021).

Results and Discussion

Most carcasses are classified as grades 5 and 6
in terms of muscle colour. The chemical com-
position of beef was determined to assess its
nutritional value. According to the study data,
shown in Table 2, there was no significant cor-
relation between muscle colour and total fat,
protein, dry matter, and moisture content in
m. longissimus dorsi. Its values (r) ranged from
-0.005 to 0.094. These results are consistent
with data from studies A. Diler et al. (2022). The
researchers also found that the shade of muscle
tissue in cattle is not a source of variability in
their chemical composition.

Table 2. Correlation between muscle tissue colour and chemical composition of beef

Chemical composition

T

Moisture -0.005

Dry matter (DM) 0.005
Protein 0.054

Total fat content 0.094
Total ash weight -0.309
Acidity (pH) 0.231
Water binding capacity 0.326

Source: compiled by the authors
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The relationship between the colour of
muscle tissue and its total fat content — a key
component of beef quality for consumers — was
absent. Fat in the middle of the muscles gives
the meat a special taste and lubricates its fibres.
This improves the consumer’s perception of the
tenderness and juiciness of meat and gives it
taste and aroma. There is a tendency for a weak
positive correlation between the water content
in the muscles and their colour. Water is im-
portant in the development of muscle structure
and affects the quality of meat associated with
taste, tenderness, and juiciness. There was a
tendency for a weak direct correlation between
muscle tissue colour and protein content in
m. longissimus dorsi. According to B. Santiago
et al. (2023), protein in muscle plays a key role
in adenosine triphosphate (ATP) production,
energy metabolism, oxidative stress, and redox
processes in cells.

Lack of correlation between the colour
of muscle tissue and the total content of fat,
protein, dry matter, and moisture in m. longis-
simus dorsi indicates that it is not possible to
accurately predict these elements of the chem-
ical composition of beef by the appearance
of muscles in carcasses. They depend on the
prominence of meat forms in cattle (Ugnivenko
et al., 2023), the slaughter age of animals, the
type of muscle and adipose tissue, their place-
ment in the carcass (Diler et al., 2022). When
increasing the assessment of the colour of mus-
cle tissue, there was a tendency to reverse weak
correlation (r=-0.309) with the total weight of
ash, whose macro- and microelements, includ-
ing iron, zinc, selenium, play a crucial role in
the evolution and nutrition in human health.

An increase in the colour rating of mus-
cle tissue weakly (r=0.231) correlated with its
acidity and indicated a darkening of beef with
an increase in its pH. Deterioration of muscle
colour due to an increase in their acidity (pH)
was found by B. Santiago et al. (2023) also in
crossbreed (Y2Aberdeen-Angus x ¥4 Charolais)
animals. An increase in the colour rating of beef
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positively and weakly correlates with its acidi-
ty due to the fact that an increase in the pH of
muscle tissue affects its physical and biochem-
ical properties, which lead to a decrease in ox-
ygen saturation and darkening of meat. Muscle
colour is correlated with the chemical form and
concentration of myoglobin contained in them
(Raza et al., 2019). After slaughtering animals
and exsanguinating carcasses, myoglobin in
muscle cells acts as a short-term oxygen re-
serve. The colour of meat depends not only on
the content of myoglobin in the muscles, but
also on the state of its oxidation. Fresh meat
contains deoxymyoglobin, oximyoglobin, and
metmyoglobin. Red pigmentation of beef is giv-
en by deoxymyoglobin. In the presence of oxy-
gen, it is oxidised to oxymyoglobin and shows
a bright pink-red colour. Thus, the higher the
proportion of “red” muscle fibres that are rich
in myoglobin due to high respiratory activity,
and the fewer “white” muscle fibres, the red-
der the meat looks. When deoxymyoglobin and
oximyoglobin are oxidised to metmyoglobin,
muscle tissue becomes reddish-brown, which
causes rejection in the consumer.

According to the authors of the current
study, water binding capacity had a weak direct
relationship (r=0.326) with an increase in mus-
cle colour score, which indicates a slightly bet-
ter ability of beef to retain moisture in this case.
The water retaining ability of fresh beef deter-
mines its visual perception by the consumer,
which affects their willingness to purchase
the product. It also determines possible water
losses during future transportation, storage,
processing, and cooking of meat, and also char-
acterises the juiciness, tenderness, and other
technological properties of meat products. In
raw muscle, and in unprocessed and cooked
meat, the main factors determining water re-
tention in the meat structure are the swelling
that occurs in the myofibrillary structure and
the forces that promote water intake or reten-
tion, and the deployment and aggregation of
proteins that determine the formation of gels or
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separated insoluble proteins. M. Ijaz et al. (2020)
explained possible mechanisms of association
between beef colour and other features of its
quality, including water retention capacity. Ac-
cording to their data, typical dark firm dry beef
(DFD) with a pH of more than 6.09 showed the
lowest values of oximyoglobin content, which ac-
companied the highest values of water retention
capacity and deoxymioglobin. The fact that the
colour change of beef is affected by its ability to
retain water is also proven by D. King et al. (2023).
Meat becomes darker with increased water reten-
tion capacity because DFD absorbs light rather
than reflects it off the surface. In order not to
lead to exhaustion in the muscles of inadequate
acidification and an increase in pH, which leads
to darkening of beef and a decrease in its tender-
ness, juiciness and taste, it is necessary to care-
fully handle the animals during transportation to

the slaughterhouse, and with raw materials after
slaughter, in order to reduce the loss of water
from the meat, to ensure a moderate drop in pH
in the muscles of the carcass.

The physical characteristics of beef, such
as fat colour, subcutaneous fat development,
fat thickness, and marbling, were determined
by their appearance. Manifested (Table 3) in the
tendency to a direct weak correlation between
an increase in the assessment class of muscle
tissue colour and such physical quantities of
m. longissimus dorsi as the cross-sectional area,
penetration, marbling, and development of
subcutaneous fat. Due to the increased assess-
ment of muscle colour as a result, beef became
tougher, which indicated an improbable weak
direct correlation (r=0.295) between its hue and
penetration — the ease with which the needle
penetrated the meat.

Table 3. Correlation between the colour of muscle tissue and the physical properties of beef

Indicator r
Penetration 0.295
Marbling 0.258
Subcutaneous fat thickness -0.230
Cross-sectional area 0.341
Subcutaneous fat development 0.245
Colour of adipose tissue 0.267

Source: compiled by the authors

The background stiffness associated with
connective tissue mainly depends on meat
tenderness (Liu et al., 2022). The stiffness of
meat is increased by proteins that are pres-
ent in the muscles. They protect myofibrillary
proteins from destruction by proteolytic en-
zymes. M. Ijaz et al. (2020) proved that atypical
DFD beef had a higher value of shear strength
indicators, which were positively associated
with the level of metmyoglobin, and conclud-
ed that in addition to the main acidity factor
(pH), meat colour is affected by other charac-
teristics of meat quality, including the ability to
retain water, and shear strength, with a greater

contribution of relative myoglobin content and
glycolytic potential.

There was a tendency for a weak direct cor-
relation (r=0.256) between the shade of mus-
cle tissue and marbling of m. longissimus dorsi,
which indicates that the colour of beef cannot
accurately describe its good sensory properties.
Marbling of muscles is the main factor determin-
ing the quality of meat (Sakowski et al., 2022).
Due to the strong association between marbling
assessment and beef taste, the quantity and dis-
tribution in m. longissimus dorsi is a critical cri-
terion for evaluating carcasses in the USDA and
JMGA classification systems. This can also serve
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as a theoretical basis for introducing the mar-
bling indicator into the classification system of
cattle carcasses in Ukraine.

There was a tendency to weak correlation
(r=-0.230) between the colour of muscle tissue
and the thickness of subcutaneous fat, which
led to faster cooling of carcasses and caused
the loss of beef tenderness. Subcutaneous fat
protects the carcass from weathering and loss
of moisture, which ensures juiciness of the fin-
ished meat product. With the worst thickness
of fat cover, bulls increased catabolic processes
(glycolysis), oxidative stress, muscle structure
and contraction, which affected the colour of
meat. A tendency for a weak direct correlation
(r=0.341) between the shade of muscle tissue
and the cross-sectional area of m. longissimus
dorsi indicates that the colour of beef is not
possible to accurately judge the content of
valuable cuts in carcasses. With an improved

assessment of beef colour, there is a tenden-
cy for a slightly better correlation (r=0.245)
with the development of subcutaneous fat.
A.P. Moloney et al. (2022) found that there is
no or inverse relationship between the colour
of muscle and adipose tissue. According to the
study, there was a tendency to a weak positive
relationship (r=0.267) between these traits due
to a small proportion of concentrates in the diet
and significant green, juicy, and coarse feeds,
the feeding of which leads to darkening of mus-
cle and yellowing of adipose tissue.

The technological properties of beef re-
lated to storage and processing (yield during
cooking) of beef products were investigated.
According to the data (Table 4), the colour of
muscle tissue can be used as an indicator of
its degraded technological properties, since a
probable (p>0.99) strong inverse correlation
(r=-0.737) with its boiling is established.

Table 4. Correlation between the colour of muscle tissue and the technological
and sensory properties of beef

Indicator r
Boiling down of beef -0.737**
Broth tasting -0.047
Boiled beef tasting -0.487

Note: **P>0.99
Source: compiled by the authors

Cooking beef greatly affects the sensory
quality during consumption. This is considered
only in the beef classification system (Meat
Standards Australia, 2015). The consequence
of the deterioration in the boiling down rate
of meat was a lower yield during cooking and
often to “dry (without juiciness)” beef. This led
to high losses of cooked meat and meat prod-
ucts during water runoff, which also affected
the yield and quality of processed meat. The
loss of fluid from cooked meat is important for
the meat industry because of its impact on the
economy. As water is lost from the muscles dur-
ing cooking, the proteins become less flexible
and more rigid. With such a loss of water from

Animal Science and Food Technology. 2024. Vol. 15, No. 1

beef during heat treatment, the product from it
is coarser (Rahman et al., 2020). Although with
longer heating, the sarcoplasmic protein colla-
gen becomes gelatinised and is able to retain
water. The deterioration of the technological
properties of muscle tissue with an improve-
ment in the assessment of its colour can also
be explained by the fact that collagen fibrils
contract during heating. This leads to a loss of
fluid in the meat, and to a decrease in its ten-
derness. Water is lost during the preparation
of meat products due to denaturation of mus-
cle proteins at different temperatures, which
causes transverse and longitudinal shrinkage
(Warner, 2023). The loss of moisture in meat
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during its boiling also increased with an in-
crease in its acidity (pH). The sensory quality
of beef is becoming increasingly important to
consumers.

To obtain data on the description of the
nutritional quality of meat, it is determined by
sensations during beef consumption and pref-
erences for individual sensory responses during
its consumption for taste, tenderness, juiciness,
aroma, freshness, and leanness. The results of
the correlations between the assessment of
muscle tissue colour and the average values of
sensory properties (aroma, juiciness, tender-
ness, chewiness) of cooked beef and beef broth
(colour, taste, thickness). It is indicated that
with an increase in the colour class of muscles,
there was a tendency to worsen the values of
tasting meat and broth, since the correlation
coefficients between them were weak and in-
verse, respectively (r=-0.487 and -0.047). The
main reason for the feedback between better
beef colour development and its sensory prop-
erties is the lack of correlation (r=0.094) be-
tween the appearance of muscle tissue and its
fat content. Beef tasting scores are not affected
by its colour, also due to the fact that juiciness,
which affects the quality of consumption and
the amount of juice during chewing, also close-
ly correlates with the fat content of beef (Listrat
et al., 2020), the amount of which, according to
the researchers of the current study, does not
increase due to colour changes. Beef, which is
characterised by a low muscle fat content, is
darker in colour, firmer, and drier.

Thus, the qualitative characteristics of
beef are key. Studies by A. Hosseini (2022) have
shown that the main problems with the quali-
ty of meat from cattle are associated with the
non-compliance of consumer preferences with
their consumer characteristics. The quality of
beef is evaluated by the degree of marbling, col-
our of meat and fat, sensory characteristics —
tenderness, aroma, juiciness, taste, smell, and
appearance (Sakowski et al., 2022). The main
factor determining the quality of beef is a fat

deposit in the middle of muscles or marbling.
In the future, it is necessary to investigate the
effect of intramuscular fat (marbling) on the
quality characteristics of beef.

The variability of beef quality is very sig-
nificant between animals, so according to
A. Clinquart et al. (2023), it is not easy for con-
sumers to evaluate it, except visually, only by
the colour of muscle tissue and its fat content.
Conventional beef quality assessment, which
involves chemical and biological experiments,
is tedious, time-consuming, destructive, and
sometimes environmentally harmful. The con-
sumer pays special attention to the sensory
properties of beef, which are almost difficult
to assess during the purchase. Predicting the
sensory characteristics of meat was the main
task. This was achieved based on the collected
data after slaughter of animals and pre-deter-
mined relationships between them. In this pa-
per, the approach to beef quality is applied in
terms of providing an answer to the question
of what its quality means for consumers, how
they form expectations from it during purchase,
and how it correlates with the quality that they
perceive during consumption. Based on this,
the relationship between the colour of meat
and its physical (colour of meat and fat, mar-
bling), sensory (sensations during consumption
and preferences for individual reactions - taste,
tenderness), technological (related to storage
and processing, output during cooking), chemi-
cal (pH, water retention capacity, moisture and
dry matter content, protein, total fat content,
and ash weight) characteristics was studied.

According to the data obtained, the authors
came to the conclusion that the colour of beef
does not characterise its good sensory and culi-
nary properties. With an increase in the colour
class of muscles in the carcass, there is a dete-
rioration in the boiling of meat, there is a ten-
dency to reduce the fat content in the muscles,
and some increase in the marbling of beef, and
the deterioration of its tasting properties (taste,
aroma, tenderness) and broth from it. In the

Animal Science and Food Technology. 2024. Vol. 15, No. 1
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market, the cost of beef depends on the colour
of muscle tissue, which the consumer uses to
assess the freshness and healthiness (accepta-
bility) of meat, since its colour affects the pref-
erences and probability of its purchase. Colour
measurement is more important for the visual
perception of beef than the actual quality pa-
rameters. Therefore, it is vital to maximise the
benefits of beef production by understanding
the factors that affect the colour of meat and its
deviation from bright red colour. Life-long fac-
tors that affect muscle colour include (Sakowski
et al., 2022) sex and age of animals, time spent
on fattening them, seasonality, stress before
slaughter, nutritional status, slaughter process,
and meat maturation time.

In turn, consumers are interested in the
nutritional value and sensory characteristics
of beef and the prevention of their diseas-
es (Randhawa et al., 2021) from eating meat,
which has become a pressing issue in recent
years. For people’s perception of beef quality
information, about its sensory assessment used
to describe the nutritional quality of meat be-
comes more complex as consumers’ purchasing
decisions become more sensitive to internal
and external challenges, including food quali-
ty and safety, and environmental sustainabili-
ty (Liu et al., 2022). There are many problems
regarding the assessment of Ukrainian black-
and-white dairy cattle by the colour of mus-
cle tissue, including the deterioration of many
qualitative indicators of beef. Despite recent
advances in the world regarding the possible
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 investigation. In
this regard, Ukraine raises the question of solv-
ing the problem of producing beef that is attrac-
tive to buyers, which would combine the quality
of meat with the prevention of their diseases.

In the future, it is necessary to conduct
research on more animals of different breeds
regarding the relationship between the colour

Animal Science and Food Technology. 2024. Vol. 15, No. 1

of muscle tissue and the qualitative charac-
teristics of beef, including meat, the colour of
which, according to M. Hanson (2023), is most
consistent with consumer preferences.

Conclusions

The EUROP classification system of beef car-
casses in Europe by conformation, external fat
content and its thickness has little to do with
food quality for the consumer, does not reflect
the composition of the carcass and the level of
marbling (main quality characteristics).

Although the colour of muscle tissue does
not characterise the good sensory and culinary
properties of bulls of the Ukrainian black-and-
white dairy breed, but it should be included in
the quality characteristics of carcasses, since it
is the first to indicate its freshness and affects
the preferences of consumers and the proba-
bility of its purchase. The colour of muscle tis-
sue inversely (r=-0.737) significantly (p>0.99)
correlated with its boiling, which indicated a
deterioration in its technological properties,
showed a tendency to increase the water bind-
ing capacity (r=0.326), penetration (r=0.295),
marbling (r=0.258), acidity (pH) (r=0.231), the
cross-sectional area (r=0.341), the highest class
of carcasses in the colour of muscle tissue it
tended to have a relatively positive associa-
tion with the overall tasting score of cooked
meat (r=-0.487) and broth from it (r=-0.047).
There was no correlation between the colour
of muscle tissue and its chemical composition
(moisture, dry matter, protein, and fat content)
(r=-0.005 to 0.094). The tendency to correlation
(r=-0.230) between the colour of muscle tissue
and the subcutaneous fat thickness led to faster
cooling of carcasses and caused an increase in
beef stiffness, drying out, and a darker colour of
muscle tissue

In the future, it is advisable to conduct sim-
ilar studies on other breeds of cattle common
in Ukraine and develop technologies for the
production of beef that is attractive to buyers
in colour, which would combine its qualitative
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sensory characteristics. In the future, it is nec-
essary to investigate the effect of intramuscular
fat (marbling) on the quality characteristics of
beef. Special attention should be paid to es-
tablishing the optimal thickness of subcutane-
ous adipose tissue, which ensures an adequate
meat yield with a significant protein content
and low fat concentration and a high amount

information that will help them make an objec-
tive, useful choice when purchasing beef. This
will become a theoretical basis for introducing
indicators of the colour of muscle tissue, mar-
bling of meat, the development of subcutane-
ous fat and its thickness into the carcass classi-
fication system in Ukraine.

of edible meat for consumers. Future research Acknowledgements
should focus on reducing water loss during beef ~ None.
storage, as this will reduce the amount of waste
and improve its visual and sensory quality. Such Conflict of Interest
data will provide consumers with additional = None.
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Auoranig. V dnownii, CIIA, Kopei, ABctpanii Komip M’30BOi TKaHMHM 3aCTOCOBYIOThH TIiJ
Yyac OIiHIOBAHHS SIKOCTi TYII SZTOBMYMHM, B TOM yac sIK B KpaiHax €C Ta YKpaiHi 1110 03HAKy He
BPaxoBYIOTh. AKTYaJIbHiCTh PO6GOTH TTOJISITaIa B OOTPYHTYBaHHiI HEO6XiJHOCTI BpaxyBaHHS KOJTbOPY
M’s130BOi TKAHMHY JIJIST OI[iHKM CITOKMBUMX BJIACTUBOCTEH STIOBUUMHM. MeTOI0 JOCTiIKeHHS 610
OL[IHUTY XiMiUHMIT CKJIaJ, CEHCOPHI i (i3MKO-TEXHOJIOTIUHI BJIACTMBOCTI STIOBMUYMHM BiATOBigHO
[I0 3a6apBJIeHHS M’SI30BOi TKAaHMHU. Y TOCTiIsKeHHI BUKOPUCTOBYBAIM TYIII 21-MicsTuHMX GyTaifiiiB
(n=13) ykpaiHCbKOi YOPHO-PSI60i MOIOUHOI Xymobu, 3a6iii IKMUX MPOBEIU Micas 24-TOAMHHOTO
TOJIOMYBAHHS 32 BUTbHOTO IOCTYIIY [0 BOMIM, B 3a6iitHOMY 11exy (c. KanmHiBka) BpoBapcbKoro paitony
KuiBcbkoi o6nacti. Komip M’130B01 TKaHMHM Y TYIIi OLHWIM 3TiTHO 3 METOAMKOIO SITOHCHKOI
acorianii knacudikarnii smosyunHn. Y dapiui i3 m. longissimus dorsi gocaigyay 3arajibHUi BMiCT
SKMUPY, BMiCT BOJIOTY Ta MPOTeiHy. BUBUMIM TaKOX KUWIOTHICTh (pH) STTOBMUYMHM, TIEHETpAlIilo Ta
BMicT 3B’s13aHOi Bosiory. CIIOKMBUI BJIACTMBOCTI SUIOBUUMHM BU3HAYaIM IIISIXOM ITPOBEIEHHS
Jerycraiiii BapeHoro m’sica (3a apoMaToM, COKOBUTICTIO, HisKHiCTIO, JIETKiCTIO JKyBaHHSI) i OY/IbiIOHY
i3 HBOTO (3a KOJTbOPOM, CMaKOM, Mil[HiCTIO). By/Io BCTaHOB/IEHO, 1110 Gi/ThIII TEMHMIT KOJIip M’SI30BO1
TKaHVHM MaB Biporigay (P>0,99) 3BopoTHIO Kopessitioo (r=-0,737) i3 yBaplOBaHHSM SITTIOBUYMHMA.
BiH mposBisSB TEHOEHII0 IOmO IMPSIMOI KOpessilii 3 IUIOImel0 «MS30BOro Biuka» (r=0,341),
BOZO3B’s13yI0UOI0 3paaTHicTio (r=0,326), meHetrpauicio (r=0,295), KOIbOPOM >XMPOBOI TKaHMHU
(r=0,267), mapmyposictio (r=0,258), pH (r=0,231) i 3BOpOTHBOI — 3 BMiCTOM MiHepaJlbHUX PEUOBUH
(r=-0,309) i 3arayibHOIO OIIiHKOIO JIeTycTallii BapeHOro m’sca (r=-0,487). Mixk 3a6apBjIeHHIM M SI3iB
i BMiCTOM y HMX BOJIOTH, CyX01 pe4OBMHM, O1JIKY Ta JKUPY KOpeJsiiis 6yna BigcyTHbo1o (r=Big — 0,005
1o 0,094). [TpakTuuHe 3HAUEHHS POOOTH ITOJISITA€ B MOK/IMBOCTI BUKOPUCTAHHSI OTPMMAaHMUX 3HaHb
[IJIS COPTYBAHHS SUTOBUYMX TYII BiJITIOBiAHO 10 MPU3HAUYEHHS, 8 CTIOKMBaYaM HaaayTh JOOATKOBY
indopmariito 111 06’€KTMBHOTO BMOOPY M’sica 3a ypaXyBaHHS 3B’sI3KY Mik 3a6apBIeHHSIM M’SI3iB Ta
CEHCOPHUMMU i Pi3MKO-TEXHOMOTIYHUMU BIACTUBOCTSIMU STTIOBUYMHU

KirouoBi ci1oBa: M’siCHa MPOSYKTUBHICTb; MapMypPOBiCTh M sI3iB; i3MKO-TeXHOMOTiYHi i CeHCOpHi
BJIACTMBOCTI SUTOBUYMHM; XiMiUHMIT CKJIaf, M’sica; BeJIMKa poraTa xymoba
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