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Abstract. Comparative assessment of beef has been carried out in
relation to the animals’ age and breed differences. It has been
determined that meat breeds and dairy breeds raised in the Kyiv and
Cherkasy regions have certain points of difference in the quality of their
beef. It has been established that the parameters of weight gain and
slaughter age have an effect on the chemical composition of the beef of
bulls aged 20-22 months of the Ukrainian black-and-white dairy and
meat breeds. The beef of young stock of Ukrainian dairy and meat
breeds differs significantly in its chemical composition. Meat bulls are
inferior to dairy ones of the same age in the content of dry matter (by
28.8 and 31.8%), minerals (by 5.9 times), and fat (by 10.2 and 12.6
times) in their meat. The protein content is the same in both groups. An
older age of slaughter of young dairy and meat stock has no significant
effect on the content of dry matter, minerals, and fat. Only the meat of
dairy animals aged 20 months has a higher protein content. Up to the
age of 22 months, animals of the Ukrainian black-and-white dairy breed
tend to increase their fat content with a slight reduction in protein. The
weight of animals before slaughter does not affect the chemical
composition of beef. With an increase in the actual live weight before
slaughter, the dry matter content only tends to increase. There is no
significant difference in the protein, fat, and mineral content. With
faster growth of animals of both breeds, only the protein content of their
beef tends to increase, whereas the content of minerals tends to
decrease. The meat of bulls of the Ukrainian meat breed tends to
increase in fat by 0.3 points as their growth increases. Comparison of
the chemical compositions of the m.Longissimus dorsi of Ukrainian
black-and-white dairy and beef cattle shows that the beef of the meat
breed most closely meets the market requirements. If this breed is well
fed, the result is the rapid growth of muscle tissue and late formation of
adipose tissue. These animals have a specific biological feature, which
is absent in the dairy breed: up to the age of 20-22 months, they gain
weight mainly due to accumulation of muscle tissue, with moderate
growth of adipose tissue.

Keywords: beef, Ukrainian black-and-white dairy breed,
Ukrainian meat breed, m. Longissimus dorsi, chemical composition.

Introduction. Formulation of the problem

and specific features of their weight gain and age of

To meet consumers’ needs in high quality beef,
and technological
properties and high nutritional value, it is necessary to
study in depth its dependence on the animals’ genotype

with good sensory, cooking,
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slaughter.

The quality of beef is a complex concept
characterised by many features. The main ones are its
technological properties and chemical composition.
According to these indicators, beef is the most valuable
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type of meat, which has the optimal ratio of fat and
protein [1]. The nutritional value of meat is
significantly determined by the presence of
intramuscular fat. Only after its accumulation, it is
possible to get muscle tissue with enough fat in it.
Optimal distribution of fat in muscle tissue imparts
valuable technological properties to it (marbling,
tenderness, and juiciness) and improves the sensory
ones (taste, aroma). Besides the accumulation and
distribution of fat, another factor determining the
tenderness of meat is the amount of connective tissue
and the diameter of muscle fibres. A topical task is to
evaluate the quantitative and qualitative characteristics
of beef from young stock of domestic dairy and meat
breeds by its chemical composition in relation to their
growth and slaughter age, and to use these data in
industrial beef production. This is supposed to help
intentionally direct the growth and development of
muscle tissue and control quantitative and qualitative
processes of ontogenesis.

Therefore, it is necessary to highlight the problem
of regulating the slaughter age and weight gain
parameters, and of using different breeds to obtain
meat, which varies significantly in its chemical
composition and technological properties.

Analysis of recent research and publications

Parameters of beef quality are significantly
influenced by the age of slaughter of animals [2]. Beef
of older animals is lower in moisture and much higher
in dry matter [3-5].

Beef from bulls has a higher protein content and
less fat than that from oxen [6-8]. Beef from heifers of
meat breeds differs in its characteristics and complex
of saturated fatty acids from meat of adult cows and
bulls [9]. heifers and cows of meat breeds have larger
fat deposits than oxen and bulls do. The intermuscular
fat content varies depending on the area of the
longissimus lumborum muscle [10]. Its growth is
accompanied by a simultaneous increase in the
marbling of beef.

Meat of the Aberdeen Angus breed has the highest
dry matter and intramuscular fat content, so the quality
characteristics of food products from them are the
best [11]. The flavour of beef is determined by the fat
content rather than by moisture or protein [11].

Meat from the m. Longissimus thoracis of oxen
has a higher content of intramuscular fat, is less tough,
but gentler and more pleasant than meat of bulls whose
intramuscular fat contains a higher concentration of
polyunsaturated fatty acids [7]. Animals older than 20
months have higher meat quality than those
slaughtered at the age of 20 months. Bulls’ slaughter
age significantly (p<0.05) affects the parameters of the
intramuscular ~ fat  content and  organoleptic
characteristics of meat [8].

In the course of studying the chemical
composition of meat samples and the m. Longissimus
dorsi, fat appears to be the most variable
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component [5]. The content of protein and minerals in
meat is relatively stable.

Recently, the demand for lean and biologically
complete beef has been increasing both in our country
and abroad. To obtain the required amount of such
meat, great importance should be given to the
Ukrainian black-and-white dairy breed, as its
proportion in the total number of Ukrainian cattle is the
largest [1]. The biological parameters of bulls of this
breed allow using its meat production potential
effectively while fattening the animals intensely to the
live weight 500-550 kg [12]. Extending the fattening
limits of these cattle to 570-600 kg of live weight at
the age of 23 months is an important reserve to
increase the meat potential of the country: it allows
significantly increasing beef production without loss of
quality and with the same numbers of animals [12].
Cattle of the Ukrainian meat breed, too, should play an
important role in solving the problem of beef
shortage [1]. The paper [13] gives data on the
productivity and chemical composition of beef from
different breeds and genotypes compared with the
Holstein Friesian breed. However, there are not enough
data on comparative analysis of the chemical
composition of beef from Ukrainian black-and-white
dairy and meat breeds.

The purpose and objectives of the study. The
purpose of the study was to substantiate the optimal
time of slaughter of bulls of the Ukrainian black-and-
white dairy and meat breeds for meat production.

For this purpose, the following objectives have
been achieved:

— studying how the slaughter age, live weight, and
growth rate effect on the technological properties of
beef from bulls of the Ukrainian black-and-white dairy
breed,;

—analysing the chemical composition of beef from
bulls of different breeds at different growth rates,
slaughtered at different age, and having different actual
live weight at the moment of slaughter.

Research materials and methods

109

The object of study was bulls of the Ukrainian
black-and-white dairy breed (UBWD) and the
Ukrainian meat breed (UM). The UBWD animals from
their birth up to 4 months of age were kept in groups of
25 animals at the farm Zhuravushka in Brovarsky
District of the Kyiv Region. During the milking period,
they were given 547.2kg of whole milk and 182.4kg of
skimmed milk. Rearing and fattening the animals was
carried out on fattening grounds. The experimental
animals were fed according to the rations adopted on
farms. From birth to the age of 20 months, the bulls
consumed 31,486 MJ, and up to 22 months of age,
36,119 MJ. The diet included, respectively, 18.8 and
18.4% of concentrated feeds. The slaughter was carried
out in a slaughterhouse (village of Kalynivka). The
UM animals were studied at the farm Volya (Cherkasy
Region). From birth to weaning, the calves were kept
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with their mothers. From the age of 1 month, they were
additionally fed with concentrated feed and hay. At the
age of 8 months, they were tested for their own
productivity, which lasted until they reached the age of
22 months. During the periods from 8 to 20 and from 8
to 22 months, each bull consumed 24,697 and 26,243
MJ respectively. In different periods, the feeds
consumed varied in quantity: roughage from 13.3 to
23.5%, succulent from 15.9 to 25.6%, green from 8.8
to 21.6%, concentrated from 421 to 49.1%.
Concentrated and green feeds were the most nutritious
(49.1% and 21.6% respectively). The bulls were
slaughtered at the Zolotonosha Poultry Plant and the
Cherkasy Meat Plant. The animals were grouped for
slaughter according to the method of balanced
analogous groups [14]. The difference in the age of the
animals was up to 5%.

The live weight of the bulls was determined based
on weighing them individually. The animals were
weighed in 2-3 hours after their birth, and then on the
201-22" day of each month, 1-2 hours before the
morning feeding. Based on these data, the live weight
was extrapolated to the animals’ birthdays.

The average daily increase in the live weight of the
bulls was determined by formula 1:

Da=Wx—tWo Q)
where: D, — an average daily increase in an
animal’s live weight, g,

W; — live weight of the animal at the end of the
period, Kg;

W, — live weight of the animal at the beginning of
the period, kg.

t —number of days in the period.

The chemical and technological characteristics of
the beef were studied in the laboratory of the
Department of Meat, Fish, and Seafood Technology at
the National University of Life and Environmental
Sciences of Ukraine. The beef samples analysed were
taken from the m. Longissimus dorsi in the area of the
111-12% rip in 24 hours after slaughter. The dissected
muscle was cleared of fascia and fat, weighed, and
minced. An average sample was taken from the minced
meat, and the following parameters were determined:
moisture content — in accordance with 1SO 1442:2005,
protein — GOST 25011-81, fat — DSTU 1ISO
1443:2005, minerals — DSTU ISO 936:2008. The
moisture retention capacity of the meat was studied in
three parallel determinations. The 0.3 g test sample
was pressed with a 1kg load, the moisture released
under the pressure was sorbed with filter paper, and the
amount of the moisture isolated was determined by the
area of the wet spot on the filter paper, according to the
method described in the work [15]. The moisture
capacity of the meat was calculated by formula 2:

_a-84xb 100 @)
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where X — content of bound moisture, % of the
weighed portion of meat;

a — total moisture content in the sample, cm?;

b — area of the wet spot, cm?;

m — weight of the portion of meat, mg.

The pH of the beef was determined in accordance
with DSTU 1SO 2917-2001, using a laboratory
ionometer (Y-160M). The maximum shear stress,
according to GOST 50814-95, was measured using the
penetrometer Ulab 3-31 M. The calorie content of the
beef was determined by formula 3:

C=[M-(F+A)x41+Fx93  (3)
where C — calorific value of natural meat, kcal/kg;

M — dry matter, %;

F — fat, %;

A —ash, %;

41 — calorific value of 10 g of protein or REM,
kcal (1% of kg);

93 — calorific value of 10 g of fat, kcal (1% of kg).

The average value (M) of the chemical
components of the muscle m. Longissimus dorsi and
the error of this value (+m) was calculated according to
the methods described in [16].

Results of the research and their discussion
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The technological properties of beef from the
UBWD bulls of different ages are given in Tablel. In
the period from the bulls’ age of 20 months to the
slaughter age when they are 22 months old, the
calorific value of this beef remains the same, but the
coefficients of correlation between marbling and
calorific value increased with the age of slaughter:
r=0.1 at 20 months, r=0.4 at 22 months. The muscle
fibres become denser as a result of their growth, and
the collagen fibres lose the ability of hydrometric
destruction during heating. That is why the meat of
adult animals after heat treatment is tougher than that
of young animals.

Table 1 — Technological properties of beef from UBWD
bulls of different age, M+m
IAge of slaughter, month|
20 (n=6) | 22 (n=7)
Calorific value of meat, kcal |179.1+9.33{172.2+13.10

Parameter

Moisture holding capacity, %| 61.3+4.01 | 52.8+4.47
Active acidity, pH 6.0£0.21 | 5.8+0.57
Critical shear stress, Pa | 22.7+2.14 | 17.2+2.09

The rate and extent of changes in the pH are
important for the quality of meat being sold. With an
increase in the bulls’ slaughter age, the active acidity
tends to decrease. It is believed [17] that dispersed
food systems in the form of raw materials have a
different structure, chemical composition, and physical
properties, which together determine the quality of the
finished product. Quite objectively, the quality of the
product can be characterised by its physical state,
which depends on the chemical composition and is
determined by the internal structure.
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Critical shear stress is a parameter that
characterises the structural and mechanical properties
of raw materials [17]. With the increasing slaughter
age of animals, it tends to decrease by 32.0%.

The decrease in bound water, too, confirms the good
preservation of beef obtained from bulls aged 22 months.
This is evidenced by the pH of the water-meat extract
(less than 5 in all experimental groups at all ages), in
which glycogen, within 48 hours after slaughter of the
bulls under study, through intermediate reactions turned
into lactic acid. As a result, the pH changes from slightly
alkaline to weakly acidic. The shift of the reaction
towards acidity is also of practical importance: it inhibits
the development of pathogenic microflora, which makes
it possible to store meat for a longer time.

No less important a characteristic of beef is its
juiciness, which also determines its taste. It is
determined by two factors: the moisture-binding
capacity, or moisture content, and the presence of
intramuscular fat. High moisture retention capacity
makes the meat of 20-month-old bulls drier in the cut,
it loses less water during heat treatment, and that is
why the product made from it will be juicier. Meat’s
high moisture retention capacity is determined by the
content of proteins in muscle fibres, which, due to their
chemical structure and the presence of free active
groups, can hold a large amount of water. The amount
of bound water in the meat characterises its juiciness
and tenderness. Choosing the optimal heat treatment
conditions for beef determines its high culinary and
technological characteristics. Lower pH values cause a
decrease in the moisture holding capacity of the meat.

With an increase in animals’ actual live weight
before slaughter, the calorie content of beef changes
unevenly (Table 2). The moisture retention capacity,
pH, and shear stress of beef with the increasing actual
live weight of bulls before slaughter tend to decrease.

The yield of meat directly depends on the weight
of the carcass. The heavier the carcass and the better its
morphological and chemical composition, the more
beef is obtained from it, and the higher the meat quality
is. The yield of flesh per 1 kg of carcass bones and per
1 day of life of bulls decreases with their age. The best
fleshing index has been recorded for all bulls under
study at the age of 18 months, when the growth energy
reaches its maximum. The studies [18] have shown that
lowering of the pH decreases the moisture holding
capacity of meat, and in the course of heat treatment,
the moisture loss increases.

The calorie content, moisture holding capacity,
and pH of beef decrease with a higher growth rate of
the bulls from birth to slaughter (Table 3), as there is
an increase in the moisture content and a slight
increase in the protein content in the beef. Depending
on the average daily weight gain, the protein content is
from 19.29 (up to 500g) up to 20.48% (551 to 600g),
and the mineral content ranges from 1.99 to 2.22%.
Penetration tends to increase by 7%.

Xapuoa Hayka i Texsonorist / Food science and technology

Table 2 — Technological properties of beef from UBWD
bulls of different live weight, M+m

Actual live weight, kg
Parameter | 350-400 | 401-450 | 451-500
(n=4) (n=6) (n=3)
Calorific value, kcal| 189.0+3.55 | 160.8+10.29| 186.3+26.60
Moisture holding | &, 7,555 | 56.4+426 | 50.8+8.89
capacity, %
Active acidity, pH | 6.3+0.23 | 5.7+0.07 5.8+0.08
Critical Sggars”ess' 242+189 | 17.3t2.55 | 18.6+3.26
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Table 3 — Technological properties of beef of UBWD bulls
at different growth rates, M+m
Average daily weight gain, g

Parameter Up t0 550 (n=3)551-600 (n=4)
Calorific value, kcal 181.2+10.65 | 165.4+12.56
Moisture holding capacity, % 62.6+4.83 57.5+6.15
Active acidity, pH 6.3+0.32 5.8+0.14
Critical shear stress, Pa 18.7+2.47 20.0+4.24

With increasing weight gain from birth to slaughter,
the content of adipose tissue (subcutaneous fat) tends to
increase for animals of the Ukrainian black-and-white
dairy breed. Changes in the growth rate of UBWD bulls
do not affect significantly the variability of the indices
that characterise the ratio of different tissues in the carcass
(meat to bone ratio, muscle tissue index, fleshing index).
When the rate of UBWD bulls’ growth from birth to
slaughter increases over 700 g, it encourages farmers to
reduce the slaughter age of animals by 31-51 days and
120-166 days respectively. This does not significantly
effect on the deterioration of the morphological
composition of carcasses.

Thus, it has been found that changes in the
parameters of weight growth and slaughter age of the
animals lead to changes in the technological properties
of the beef from the UBWD bulls under study.

With rationed feeding and normal development of
cattle, the chemical composition of the body’s growth
and the protein to fat ratio in beef depended on the age
of the animals.

Beef from young livestock of Ukrainian dairy and
meat breeds differs significantly in its chemical
composition (Table 4). The meat of bulls of the
Ukrainian meat breed aged 20 and 22 months contains
less dry matter (by 28.8 and 31.8%) than that of bulls
of the Ukrainian black-and-white dairy breed.

The fat content of UBWD animals is 10.2 and 12.6
times higher due to the formation of so-called marbled
meat in the meat breeds, and of subcutaneous fat in the
UBWD. The process of fat formation in the Ukrainian
meat breed begins at later stages of ontogenesis. There
was no significant difference in protein content
between the groups.

The ability of cattle to increase the proportion of
muscle tissue in the body during growth depends
mainly on the breed. In the muscle tissue of UBWD
cattle carcasses, the fat content is higher (P> 0.95) than
in the meat from UM animals. This is explained by the
fact that while animals grow, fat is first deposited on
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the internal organs and between the muscles, then
under the skin and inside muscles. This process takes
place earlier in dairy than in meat cattle. The difference

in the fat content is due to the different ratio of fatty
acids in it.

Table 4 — Chemical composition of beef from bulls of different breeds and slaughter ages, M+m

Parameter 20 months 22 months
UBWD (n=6) UM (n=3) UBWD (n=4) UM (n=3)
Dry matter, % 29.5+1.32 22.9+0.40" 28.2+2.18 21.4+0.27
Protein, % 21.3+0.56 21.3+0.34 19.8+1.07 19.8+0.48
Fat, % 6.1+0.98 0.6+0.13" 6.3+0.93 0.5+0.26"
Fat to protein ratio 1:0.29 1:0.03 1:0.32 1:0.03
Ash, % 2.2+0.07 1.1+0.02 2.2+0.09 1.1+0.05

Note: “P>0.95

Live weight gain due to increased adipose tissue is
not effective, as it consumes more feed energy than the
increase in muscle tissue does [18]. The younger the
slaughter age of UBWD animals, the more protein is
contained in the meat, the lower the fat content is, and
the better the meat quality parameters are. An increase
in the slaughter age of cattle leads, mainly, to an
increase in fat, which results in a lower protein content
and deterioration of meat quality. In this respect, the
cattle of the Ukrainian meat breed have an obvious
advantage. They are physically large and can steadily
gain much weight over a long period of time due to the
growth of muscle tissue, and not fat. The heaviest
carcasses are obtained from bulls of the Ukrainian
meat breed, but the composition of their meat is lower
in fat, compared to the dairy cattle.

Taking into account the requirements for the
quality of beef and economic aspects of its production,
the optimal age of slaughter is determined. It depends
on many factors. The main one is the breed. Young
animals of the Ukrainian black-and-white dairy breed
should be sold for meat at the age of 20 months, and
those of the meat breed at 22 months. After this age,
rearing and fattening of animals can increase the
proportion of the edible part, but steadily increase the
fat content in the meat. In the UM breed, fat is
deposited much later and reaches its maximum at a
more mature age. Because of this, animals of this breed
can be raised to a live weight of more than 650
kilograms, when the slaughter weight and fat content in
the meat will correspond to the optimal ratio.

Increasing the slaughter age of young dairy and
meat cattle from 20 to 22 months brings no significant

change in the dry matter content. Similar results are
described in the studies [4,19]. In the breeds under
study, the mineral and fat content in the carcasses does
not significantly depend on the age of the animals. The
tendency to gain fat till the age of 22 months with a
slight reduction in the protein content is only observed
in the Ukrainian black-and-white dairy breed. The
materials obtained by studies of bulls of dairy and meat
breeds at this age do not confirm the well-known
biological tendency that with age, the ratio of the basic
nutrients in meat changes: the dry matter, especially
fat, gradually increases, the protein to fat ratio
improves, the beef becomes more mature. A significant
difference in the chemical composition of beef is only
observed between animals at the age of 3 [20] and 6 [4]
months, and after the age of 12 months. According to
the data presented in these studies, the maximum
moisture content in the meat is observed in newborn
calves, then it gradually decreases. The fat content is
much lower before the age of 3 months, than after 12
months. The tendency to a higher protein content in
animals’ meat is only observed at the age of 20
months.

The live weight of animals of Ukrainian black-
and-white dairy and meat breeds before slaughter does
not significantly affect the chemical composition of the
m. Longissimus dorsi. The dry matter content tends to
increase with an increase in the actual live weight of
bulls of the studied breeds before slaughter (Table 5).
As to the content of protein, fat, and minerals in the
meat of bulls of different live weight, no significant
difference has been found, which indicates the
chemical maturity of the beef.

Table 5 — Chemical composition of bulls’ beef of different actual live weight
at the moment of slaughter, %, M+m

Parameter UBWD um
350-400kg (n=4) 451-500kg (n=3) 570-620kg (n=3) 625-640kg (n=3)
Dry matter, %, including: 31.0+1.01 31.1+4.48 22.0+0.25 22.4+0.82
Protein, % 21.5+0.54 21.4+1.93 20.5+0.14 20.7+0.90
Fat, % 7.0+0.54 6.8+1.65 0.4+0.15 0.7+0.19
Protein to fat ratio 1:0.33 1:0.32 1:0.02 1:0.03
Minerals, % 2.5+0.06 2.9+0.07 1.2+0.04 1.1+0.03

Note: n — number of animals.
A similar characteristic of the chemical
composition of beef after an increase in the slaughter
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weight (from 422 to 550 kg) is described in [21].
People’s greatest demand is for relatively lean meat
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with the fat content 10-15%. Beef should have the
protein to fat ratio 1:0.4-1.2. The meat of bulls of the
Ukrainian meat breed is of the best quality. The protein
to fat ratio in the carcasses of these animals is 1 to
0.02-0.03. Increasing the amount of fat reduces the
nutritional value of meat. As for the bulls of the
Ukrainian black-and-white dairy breed, their meat
quality is lower. The ratio of protein and fat in them is
relatively low, but still much higher than in animals of
Ukrainian meat breed. Therefore, to obtain high-
quality beef, bulls of the Ukrainian black-and-white
dairy breed should be fattened to the live weight 451—
00 kg, and those of the Ukrainian meat breed to more
than 620kg, keeping to a low protein to fat ratio.

In obtaining beef of a high nutritional value, the
most important factor is the growth of muscle and
adipose tissue. Their ratio determines the composition
of carcasses and the value of meat. To increase the
proportion of muscle in the carcass, it is necessary to
use the Ukrainian meat breed more extensively, since
adult animals of this breed have a large live weight,
large size, and are characterised by late formation of
adipose tissue. This allows slaughtering of animals
with a larger live weight. In Ukrainian meat animals,
with an increase in the live weight, the intensity of
protein accumulation in meat does not decrease, and fat
begins to increase sharply. This results in animals with
a large live weight, which allows obtaining heavy
carcasses with an optimal ratio of fully functional
substances after slaughter. When the live weight
reaches more than 620 kg, only up to 0.7% of fat
accumulates in the carcasses, and further fattening of
animals is advisable. Carcasses are not too fatty, and
additional weight gain does not require too much food,
which is because there is no significant increase in
adipose tissue.

The quantity and quality of beef depends on the
growth rate of animals from birth to slaughter (Table
6). In turn, they depend on the animals’ individual
characteristics and temperament [22]. With an increase
in average daily gains in young animals, the quality of
meat improves due to more intensive accumulation of
protein in muscle tissue with moderate fat deposition.
As the growth rate increases, young animals, first of
all, build up muscle tissue, which is the most
nutritionally valuable. In the body of beef cattle,
protein is deposited most intensively, with a slight
accumulation of fat. Only meeting these conditions
allows obtaining carcasses with the highest content of
muscle tissue, the main source of complete protein,
accompanied by some fat, in the amount just enough to
improve the taste of the meat. Carcasses of bulls of the
Ukrainian black-and-white dairy breed contain more
fat, so they have fatter meat and lower quality. As the
growth rate of animals of both breeds increases, only
the protein content of beef tends to increase, while the
mineral content tends to decrease.

In the chemical composition of beef of dairy and
meat bulls, individual elements differ significantly at
different growth rates before slaughter. In the m.
Longissimus dorsi of bulls of the Ukrainian meat
breed, when the growth rate increases, there is a
tendency of an increase in the dry matter content and
reduction in water and minerals. As the growth rate of
young dairy animals increases, there is a tendency of
an increase in the protein content and reduction in the
fat and minerals content. Only in the meat of dairy
animals, there is an increase in the protein to fat ratio.
In m. Longissimus dorsi of meat animals, on the other
hand, the ratio of protein to fat tends to decrease as the
growth rate increases.

Table 6 — Chemical composition of beef of bulls at different growth rates, g, M+m

Parameter UBWD um
up to 550 (n=6) 551-600 (n=3) up t0 1030 (n=4) over 1031 (n=3)
Dry matter, %, including: 29.0+1.62 27.6+£0.42 22.0+£0.25 22.4+0.82
Protein, % 19.3+1.11 20.5+1.51 20.5+0.14 20.7+0.90
Fat, % 7.5+0.46 5.1+0.88 0.4+0.15 0.7+£0.19
Protein to fat ratio 1:0.39 1:0.25 1:0.02 1:0.03
Minerals, % 2.2+0.31 2.0+0.60 1.2+0.04 1.1+0.03

Note: n — number of animals.

Young cattle of dairy breeds, in contrast to young
ones of meat breeds, have a lower growth rate and give
a carcass in which the accumulation of intramuscular
fat is faster and higher. Different breeds of cattle are
not this precocious. They are divided into relatively
precocious, moderately precocious and large (super
precocious). Early-maturing cattle can store up a
significant amount of fat even with low-calorific feed,
while fat in large animals’ bodies is not intensively
deposited until the growth of muscle tissue stops. Meat
with a higher moisture content is produced in the
carcasses of the large Ukrainian meat breed rather than
in other breeds. The Ukrainian black-and-white breed
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of dairy direction of production should be classified as
moderately precocious. Animals of the Ukrainian meat
breed are large. Large cattle for a long time retain the
ability to build up intensively the muscle tissue with
but slight accumulation of fat. Slaughtered at the age of
20-22 months, these animals yield leaner beef. When
selecting the required type of livestock, these features
should be taken into account, because they allow
determining the right time when to sell it for
slaughter. The intensity and duration of growing
should be different for different breeds.
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Conclusion

1. It has been studied how different rates of weight
gain and different slaughter age determine the change
in the technological properties of beef from bulls. The
moisture-retaining capacity, active acidity, calorific
value, and mechanostructural properties of meat of
bulls of the Ukrainian black-and-white dairy breed tend
to decrease when the slaughter age increases. Higher
rates of animals’ growth lead to a decrease in the
calorific value of beef.

2. By the individual elements of the chemical
composition, the beef from the Ukrainian black-and-
white dairy breed differs significantly from that of the
meat breed. Meat of bulls of dairy breeds is superior by
its dry matter content compared to beef from meat
breeds. When the slaughter age of young dairy and
meat cattle is increased from 20 to 22 months, the dry
matter content does not change significantly. Only
dairy animals at the age of 20 months have a higher

protein content. With an increase of the growth rates of
cattle, the chemical composition of the m. Longissimus
dorsi (namely its minerals and fat) does not depend on
the age of the animals. By the age of 22 months, the fat
content tends to increase with a slight reduction in the
protein content for animals of the Ukrainian black-and-
white dairy breed. It has been found that the weight of
animals of the studied breeds before slaughter does not
affect the chemical composition of beef. With an
increase in actual live weight before slaughter, the dry
matter content tends to increase. In protein, fat, and
mineral content, there is no significant difference
either. Only the protein content of beef tends to
increase as the growth rate of animals of both breeds
increases.

3. Thus, based on the studies conducted, it has
been scientifically substantiated that the optimal time
to slaughter bulls is 20—-22 months.

Research.  2016;14(3):e0604.
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! Kagenpa TexHONOTiH BUPOOHUIITBA MOJIOKA Ta M’sca

2 Kagepa TEXHONOTIT M’ SICHUX, PUOHHX Ta MOPETIPOIYKTiB

3xadenpa Gioximii i pizionorii TRapuH iMeHi akagemika M.®. T'yioro

HamionansHuit yHiBepcuTeT GiopecypciB i IPUPOIOKOPUCTYBaHHS YKpaitHH

15, Byn. I'epoiB O6oponn, M. Kuis, Ykpaina, 03041

ATymmHCcbKe BHIIE Tpodeciiiie yamme,

c. I'ymunni KanuniBeskoro paiiony Binnunnpkoi obnacti, Ykpaina, 22434

AHorauis. TIpoBeeHO MOPIBHAIBHY OLIHKY SUJIOBUYMHH Y MIDKIIOPOIHOMY 1 BIKOBOMY acHekTi TBapuH. BusnaueHo
KOHKPETHY PI3HMIIO SIKICHUX ITOKa3HWKIB SUIOBHYMHH M SICHAX 1 MOJIOYHHX HOpija, BupomeHnx y KuiBchkiit Ta Uepkachkiit
obnacTsax. BcraHOBIIGHO BIUIMB Pi3HHMX MAapaMeTpiB BaroBOro pocTy Ta BiKy 3a00r0 Ha XIMi4HMH cKiaja suoBHYMHH 20-—22-
MicAuHHMX OyrailiB yKpaiHCBKHX YOPHO-psI001 MONOYHOI i M’sICHOI mopiJ. 3a XIMIYHMM CKJIAJIOM SUIOBHYMHA MOJOIHSAKY
YKpaTHCBKUX MOJIOYHOI i M’SICHOI MOpif Mae CyTTeBY pi3HHUIEO. byraiii M’sCHOI MOpPOIM INOCTYHAIOTHCS POBECHHKAM
MOJIOUHO] 3a BMiCTOM y M’sici cyxoi (Ha 28,8 i 31,8%) Ta minepanbHux pedoBunu (y 5,9 pasu) i xupy (y 10,2 ta 12,6 pasm). 3a
BMicTOM OiJIKa Pi3HMII MDK Tpynamu He iCHye. 3a Ii/IBUIIEHHS BiKy 330010 MOJOJHSAKY MOJOYHOIO i M’CHOTO HAIpsMKY
MPOAYKTHBHOCTI BMICT CYXOi PEYOBHHH, MiHEPaJbHUX PEYOBHH 1 )KHPY CYTTEBO HE 3MiHIOEThCs. CHOCTEpIiracThes BUIIMH
BMicT OisIKa B M’sICl JIMIIIE MOJIOYHHX TBapuH y Billi 20-TH Micsuis. [{o 22-MicsSYHOTO BiKy B TBapHH YKPaiHCBKOI YOpHO-ps00i
MOJIOYHOI NOPOAM € TEHIEHIis 10 HAPOCTAaHHS BMICTY JKHPY 332 HE3HAYHOIO CKOPOYEHHS INpoTeiHy. Maca TBapuH mepen
3a00€M He BIUIMBA€ HAa XIMIYHUH CKIaJ SUIOBHYMHH. YMICT CyXOi PEUOBHHH 32 3017IbLICHHS (PaKTUYHOI )KHUBOI MacH Tepes
3a00€M Mae JIHIIe TeHASHIII0 10 301IbIIeHHs. 3a BMICTOM OiJIKa, )KMPY 1 MiHepaJIbHUX PEYOBHH ICTOTHOI pi3HHMII He icHye. 3a
LIBUALIOTO POCTY TBapHH 000X MOpiJ TEHASHLII0 A0 30UIbIICHHS Ma€ JIMIIE BMICT Oilka y SUIOBHYMHI, a MiHEpaJbHUX
PEYOBUH — 10 3HWKEHHSA. M’sico OyraiiiB ykpaiHCbKOI M’CHOI MOpOXM 3a MiABHIIEHHS iX NMPUPOCTIB MAae TEHACHIUIO 10
36inbireHHs kupy Ha 0,3 myHkTH. [TopiBHAHHS XiMigHOrO ckiaxy M. Longissimus dorsi ykpaiHChKHX YOpHO-PsI001 MOJIOYHOI
Ta M’SICHOI Xy[OOM TOKa3ye, 110 HaWOLIbIlle BUMOraM PHHKY BiJUIOBiJA€ sUIIOBMYMHA YKpaiHCBKOI M’SICHOI IOpOIM, SIKa Ha
3aJI0BIJIbHY TOMIBIIO pearye MIBHIKHM POCTOM M’S130BOI TKAHMHH i Ii3HIM YTBOPEHHSM >KHPOBOI TKaHUHHW. BiojoridnHoro
0co0NMBICTIO 1€l XynoOu, Ha BiAMIHY Bil MOJOYHOI MOpPOAM, € Te, W0 HpHUpicT iX Mach g0 20-22-MiCSYHOTO BiKYy, B
OCHOBHOMY, BiJI0YBa€ThCS 32 pAXYHOK HAKOITMYEHHS M’A30BOI TKAaHHMHH Ta IOMiPHOTO POCTY KMPOBOI TKAHUHU.

Kuio4oBi ciioBa: suoBHYMHA, YKpaiHChKa YOPHO-Psida MOJOYHA OO, yKpaiHChka M siCHa mopona, M. Longissimus
dorsi, xiMiuauii cknan.
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