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Abstract. The article considers the influence of compound feeds with different protein
levels on hematological and biochemical parameters of trout blood. The purpose of the
experiment was to establish the effect of different protein nutrition levels in commercial
rainbow trout feeding on hematological and biochemical parameters of their blood.
For this purpose, five experimental groups were formed by the method of analogs. The
experiment lasted 210 days and was divided into two periods: equalization (10 days)
and main (200 days). During the equalization period, the feeding ration was the same
for fish in the control and experimental groups. In the main period, the level of protein
in experimental feeds for different experimental trout groups ranged from 44 to 52 %
per 1 kg. It was found that different levels of rainbow trout’s protein nutrition do not
cause significant changes in blood morphological composition. It is proved that rearing
trout using compound feeds with a crude protein content of 50 % and 52 % promotes
the increase of red blood cells, hemoglobin, white blood cells and phagocytic activity
in blood. The use of 44 % and 46 % low crude protein diets in fish feeding reduces the
morphological components in blood. As a result of studies on the phagocytic activity
of neutrophils in fish blood, a slight increase was revealed under the influence of the
studied factor. The analysis of the obtained results showed that with increasing levels
of crude protein in the diets of rainbow trout, the concentration of total protein and its
fractions in blood serum increased. Accordingly, the amount of total protein in blood of
fish in the control group was 60.0 g/L, in the experimental groups — it was within the
range of 59.6—65.3 g/L. The increase in the level of rainbow trout’s protein nutrition
in the experimental groups 4 and 5 caused an increase in the number of albumins,
B-globulins and y-globulins compared to control. As a result of experimental studies,
an increase in the mineral status of rainbow trout blood during use of feeds with the
crude protein content of 50-52 % was established. No differences were found during
the assessment of trout white blood cell counts.

Keywords: commercial rainbow trout, fish feeding, compound feeds, protein,
hematological parameters, leukocyte formula, blood biochemical indices
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Introduction.

Many researchers confirm the need
for hematological studies to clarify the
physiological status of fish because us-
ing physiological methods it is possible
to establish the presence of pathological
disorders in a particular system and to
identify the degree and nature of devia-
tions from the normal fish body’s status.
Also, a significant number of research-
ers emphasize the great practical impor-
tance of studying blood parameters in
different species of fish depending on
the growing conditions. Therefore, the
study of changes in the blood system of
rainbow trout fish depending on protein
nutrition is one of the criteria to assess
the course of adaptive and compensato-
ry reactions. Thus, the study of different
rainbow trout protein nutrition levels’
impact on hematological and biochem-
ical parameters is necessary to deter-
mine the protein need for fish in order
to ensure the successful operation of
cold-water fish farms in Ukraine.

Analysis of recent researches
and publications.

Biologically complete protein nutri-
tion is one of the main conditions that
determine the efficacy of feed nutrients,
productivity, health and reproductive
functions of fish.

The generalization of modern re-
search in the field of fish nutrition tak-
ing into account their species, breed and
age characteristics, as well as the issue
of efficient use of protein feeds and sup-
plements is a necessary condition for
solving the problem of protein in indus-
trial fish breeding.

Analysis of fish blood based on ap-
propriate biochemical research methods
is one of the main stages of monitoring

the feeding full value condition. How-
ever, the variety of factors, including
technological, that can affect the blood
biochemical composition, laboratory
diagnostic methods, the lack of perfect
differential diagnostic programs, espe-
cially in the conditions of changing nutri-
tional parameters within the physiologi-
cal norm, significantly complicate the
interpretation of data and assessment of
fish protein nutrition full value (Sherman
et al., 2002; Karabulut & Yandi, 2010).

Biochemical studies of rainbow trout
blood permit expansion of the under-
standing of the relationships between
blood parameters and mechanisms of
homeostasis regulation and to accumu-
late data for summarizing them at the
level of reference values.

It is known that the main compo-
nent of cells and tissues in the animal
body are proteins, which are associated
with all vital functions. Their content in
feed affects the level of fish productivity
and economic efficiency of production.
Accordingly, biochemical blood tests
can detail the signs of possible abnor-
malities. Protein deficiency in the diet
is known to be accompanied by certain
changes in nitrogen compound metabo-
lism, in particular, a decrease in the se-
rum total protein content mainly due to
albumin and sometimes a- and [3-glob-
ulins and residual nitrogen.

An unbalanced protein diet disrupts
the synthesis of proteins, enzymes,
hormones and fixation of biological-
ly active substances, which requires
the blood test study of general clinical
and biochemical parameters along with
specific criteria in assessing full value
condition of feeding (Kim & Kaushik,
1992; Ullah-Khan et al., 2019).

Equally important are the hemato-
logical parameters in trout, as blood
is one of the most reactive tissues of
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the fish body. With the help of mor-
pho-physiological analysis of blood
and its physicochemical properties, it
is possible to accurately and objective-
ly assess the condition of the fish body.
Species features of blood are heredi-
tary. These include the composition and
morphology of cell forms, quantitative
parameters and their seasonal and age
dynamics (Mahmud et al., 1996).

Materials and methods.

Experimental studies on Oncorhyn-
chus mykiss (Walbaum, 1792) two-year-
old rainbow trout were carried out in
the “Shipot” farm, Perechyn district of
Transcarpathian region.

The purpose of the research and eco-
nomic experiment was to establish the
effect of different commercial rainbow
trout’s protein nutrition levels on hema-
tological and biochemical parameters in
their blood.

For this purpose, five experimental
groups were formed by the method of
analogs (Table 1). During the equaliza-
tion period of the experiment, which
lasted 10 days, the feeding ration was
the same for fish in the control and ex-
perimental groups. In the main period
of the experiment (200 days), the pro-
tein level in the feed of trout from the
experimental groups was regulated by

changing the individual components in
the feed (using combined mathematical
methods to optimize the calculation by
the Agro Soft Win Opti software).

Rainbow trout were fed 4-6 times
a day during the experimental period,
at regular intervals during the day. The
required amount of feed was calculated
according to the indices of individual
fish weight and ambient temperature at
the time of feeding.

Weighing of experimental trout was
performed once every 10 days using elec-
tronic scales in a calibrated water-logged
container with an accuracy of 0.1 g. The
rearing of commercial two-year-old rain-
bow trout was carried out in ponds with
an area of 100 m? at the stocking densi-
ty of 50 fish/m?, and the water level in
them of 1 m. The total number of trout
in experimental studies was 25 thousand
fish. The conditions of experimental fish
keeping met the regulatory requirements
in salmon farming (Kanydev, 1985;
SOU-05.01-37-385:2006).

Blood samples were collected from
the heart using an injection needle in-
serted from the abdomen along the sag-
ittal line between the pectoral fins. Hep-
arin was used as an anticoagulant.

The concentration of red blood cells
was determined by in vitro method us-
ing a storage solution, a microscope
and a Goryaev’s chamber, white blood

1. Design of the research and economic experiment

Stocking density Mean body Experimental periods
Fish group o%ttlt‘lléee?(%%igﬁjigﬁt, bevgietilililligato?gle equalization (10 days) | main (200 days)
fish/m? experiment, g protein content per 1 kg of feed, %
1 — control 50 553+2.48 48
2 — experimental 50 56.1+£2.13 44
3 — experimental 50 54.8+2.37 48 46
4 — experimental 50 55.1+3.13 50
5 — experimental 50 54.5+£2.99 52
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cells — by an indirect method on a blood
smear, hemoglobin — by a hemoglobin
cyanide method with a spectrometer. In
addition, the total serum protein was de-
termined refractometrically (Kondrakh-
in et al., 2004; Vlizlo et al., 2012).

Indices of constructive metabolism,
namely: glucose content in the fish blood
was determined by the method of Kon-
drakhin et al. (2004). The principle of the
method is based on the ability of glucose
oxidase, while oxidizing, to form a com-
plex compound that turns the solution
pink. The color intensity of the solution is
proportional to the glucose content in the
sample. The blood glucose concentration
was calculated according to a standard
solution in mmol/L. The content of total
protein in blood plasma was determined
using sets of reagents from “Lachema”
(Czech Republic) and standard solutions
of substrates.

The research results were processed
by the method of variation statistics
(Plokhynskyi, 1969) using the STATIS-
TICA 7.0. and MS Excel software using
built-in statistical functions.

Results of the research
and their discussion.

Characterizing various changes in the
body’s vital activities, the blood compo-
sition permits to reflect the characteristic
properties of metabolism at different stag-

es of the development and under different
conditions of the body’s existence.

Blood cells are the first in the body
to respond to abiotic and biotic environ-
mental factors, they are easily redistrib-
uted, thus ensuring the development of
adaptive and immune responses.

The results of the studied feeding
factor’s influence on the hematopoiesis
status in the rainbow trout fish body are
shown in Table 2.

The results of our studies indicate that
different levels of rainbow trout’s protein
nutrition do not cause significant chang-
es in blood morphological composition.

It was found that rearing trout on
feed with a crude protein content of
50 % (experimental group 4) and 52 %
(experimental group 5) leads to an in-
crease in blood red blood cells, hemo-
globin, white blood cells and phagocytic
activity, while the use of fish diets with
low crude protein content (experimental
groups 2 and 3) leads to reduced mor-
phological components of the blood.
Thus, the number of red blood cells in
fish of these groups was within the range
of 1.16-1.18 T/L, which is by 5.1 % and
3.3 % less compared to the control in-
dex. The hemoglobin content was also
lower by 9.1 % and 5.2 % than in the
control. The above difference is statisti-
cally significant (p<0.01 and p<0.05).

Similar nature of changes was ob-
served in rainbow trout according to

2. Hematological parameters in rainbow trout,n =35

Fish group
Index
1st 2nd 3rd 4th Sth
Red blood cells, T/L 1.224+0.07 | 1.16+0.05 | 1.18£0.05 | 1.28+0.09 1.31+0.08
Hemoglobin, g/L 1224133 | 111£2.09%* | 116+1.97* | 123+2.01 125+£2.10
White blood cells, g/L 229+0.09 | 21.6+0.11 | 22.0+0.12 | 23.5+£0.08 |24.01+£0.21**
Phagocytic activity, % 458+£231 | 423+£2.12 | 445+254 | 46.8+2.63 473+2.41

Note. *p<0.05; **p<0.01 — compared to group 1.
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the number of white blood cells in the
blood, which in fish of the control group
was 229 g/L, and the experimental
groups ranged from 21.6 to 24.1 g/L.
There is no significant difference in this
index between the control and experi-
mental groups.

Considering the changes in the
phagocytic activity of neutrophils in
the blood of experimental fish, there is
a slight increase under the influence of
the studied factor.

Phagocytic activity of neutrophils in
the blood of fish in experimental group
5 was higher compared to the control
and was 47.3 % vs. 45.8 %. And when
fish consumed feed with a crude protein
content of 46 % (group 3) and 50 %
(group 4), the phagocytic activity index
was at the control level.

Thus, rearing the rainbow trout on
compound feeds with different levels
of crude protein did not significantly
change their morphological components
in blood. However, there is a slight posi-
tive effect of crude protein on the num-
ber of red blood cells, hemoglobin and
phagocytic activity of neutrophils. The
above difference between the analogues
of the experimental groups was within
physiological fluctuations.

Depending on the level of crude
protein in feeds consumed by rainbow
trout, certain fluctuations were found in
blood biochemical parameters (Table 3)
but for most of them, no significant dif-
ferences were found.

The above data show that with in-
creasing levels of crude protein in the di-
ets of rainbow trout, the concentration of
total protein and its fractions in blood se-
rum increased. Thus, the amount of total
protein in blood of fish from the control
group was 60.0 g/L, in the analogs from
the experimental groups, this figure was
within the range of 59.6-65.3 g/L.

The increase in the feed of crude
protein to 52 % provided the highest
level of the total protein in blood: in fish
of experimental group 5, it significantly
exceeded the value in the control group
by 5.3 % (p<0.05). In this case, there
is also a probable increase in the total
protein concentration and compared
to trout, which received in the feed
50 % of crude protein: the total protein
amount in blood serum of fish in the ex-
perimental group 4 compared to the an-
alogs of the experimental groups 2 and
3, was higher by 5.03 % and 4.2 %, re-
spectively, and the control group index
was probably lower by 4.3 %.

The level of total protein in blood se-
rum of trout in the experimental groups
2 and 3 approached the control index,
and was 59.6 g/L and 60.1 g/L against
60.0 g/L, respectively.

The study of the blood protein frac-
tional composition in rainbow trout
groups, which were fed compound feeds
with different levels of crude protein,
minor changes were also found. Thus,
the increase in the level of protein nu-
trition in rainbow trout of experimental
groups 4 and 5 caused an increase in the
number of albumins, B-globulins and
v-globulins, compared to similar indices
of fish in the control group.

It was also found that rearing fish on
feed with a reduced crude protein con-
tent of up to 44 % (experimental group
2) and 46 % (experimental group 3) did
not significantly affect the changes in the
fractional composition of blood proteins.

Similar patterns were observed for
the activity of enzymes, which varied
depending on the studied factor. Thus,
feeding rainbow trout compound feeds
with a crude protein content of 50-52 %
(experimental groups 4 and 5) showed
higher alanine aminotransferase ac-
tivity by 10.0 % (p<0.05) and 26.1 %
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3. Blood biochemical parameters in rainbow trout of the experimental
groups, n =5

Fish group
Index
1st 2nd 3rd 4th Sth

Total protein, g/L 60.0£1.68 | 59.6=1.65 | 60.1+1.71 | 62.6+1.82 | 65.3=145*
Albumins, g/L 2454106 | 23.8+1.14 | 2404204 | 249+2.13 | 263+1.88
Globulins, g/L 352+1.17 | 349+124 | 3514136 | 37.8+147 | 381+135
a-globulins 1184095 | 1134096 | 120+£1.03 | 126+1.08 | 132+1.09
B-globulins 125+1.12 | 1224132 | 126108 | 129+1.14 | 13.9+1.09
y-globulins 109101 | 114131 | 105£099 | 123+147 | 11.0+139
ﬁ}iﬂinc aminotransferase, | 53 0. 058 20,00+ 1.79 | 22.00% 1.65 | 2530 0.69% | 29.00 + 1.76*
Gj{’"‘“ﬁte aminotransferase, | 45001903 | 41.00+2.14 | 43.00+1.74 | 48.00+1.62 | 5200+ 1.59%
Glucose, mmol/l 294+£0.06 | 2.76+0.09 | 2.82+0.11 3.01+0.21 3.15+0.19
Carotene, mg% 0.52+0.02 | 050+0.03 | 0.51+0.02 | 0.54+0.07 0.56 +0.06
Total calcium, mmol/L 2.84+0.16 | 2.82+021 | 2.84+0.32 2914+0.28 2.93+0.28
Inorganic phosphorus, 167016 | 1614023 | 1642038 | 1694021 | 1.71+041
mmol/L

Note. *p<0.05 compared to group 1.

(p<0.05), and aspartate aminotransfer-
ase — by 6.7 % and 15.6 % (p<0.05),
respectively.

The enzyme activity, such as aspar-
tate aminotransferase, in fish of the ex-
perimental groups 2 and 3, which were
fed compound feeds with a crude protein
content of 44-46 % approached the lev-
el of the control, while, compared to the
analogs of experimental groups 4 and 5,
there was some decrease in its activity.

The glucose content in blood of rain-
bow trout in the control group was 2.94
mmol/L, in blood of the experimental
groups’ fish — 2.76-3.15 mmol/L, how-
ever, different levels of crude protein
in the feed had different effects on the
value in fish of the experimental groups.
The highest level of glucose was in
blood of trout in the experimental group
5 and was 3.15 mmol/L, which is by
7.1 % more compared to the control and

by 4.7-14.1 % compared to the analogs
in experimental groups 2—4.

Similar nature of the changes is ob-
served in the serum carotene content of
two-year-old rainbow trout. Its concen-
tration in fish of the control group was
0.52 mg%, while in fish of the experi-
mental groups ranged from 0.50 to 0.56
mg%. There is no significant difference
in this index between the control and
experimental groups.

The rate of enzymatic reactions also
depends on the concentration of miner-
als in the serum, in particular calcium
and phosphorus. The results of exper-
imental studies revealed an increase
in the mineral status of rainbow trout
blood when they consumed feed with
the crude protein content of 5052 %.

When assessing the indices of the
trout’s white blood (Table 4), no differ-
ences in the number of white blood cells
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depending on the action of paratypic
factor were found. Differential white
blood cell count in certain types of
white blood is important for their detec-
tion. Changes in the conditions of fish
keeping and feeding can increase the
functions of some white blood cells and
weaken them in others.

In particular, during experimental
studies, it was found that changes in
the feeding conditions of rainbow trout,
contributed to some changes in the num-
ber of neutrophils in fish blood. Under
the influence of the studied feed factor,
their growth was found in trout of the
experimental groups 4 and 5. Thus, the
number of neutrophils was the highest
(21.2 %) in blood of fish in the exper-
imental group 5, which were grown
on compound feeds with increased to
52 % levels of crude protein. At the
same time, the reduction of crude pro-
tein levels to 4446 % (groups 2 and 3)
contributed to a decrease in the number
of neutrophils compared to the control.

The ratios of polymorphonuclear
rods, lymphocytes and monocytes in
blood of rainbow trout of the experimen-
tal groups, although slightly higher than
those in the control, were within physi-
ological fluctuations. When feeds with
the crude protein content of 50 % (exper-

imental group 4) and 52 % (experimental
group 5) were used for feeding fish, the
content of polymorphonuclear rods sig-
nificantly increased and the content of
lymphocytes and monocytes decreased
compared to the control analogs.

Rearing of commercial trout on feed
with a crude protein content of 52 % (group
5) led to a reliable increase in the number
of lymphocytes in blood, while the feeds
with the crude protein level of 44 % (group
2) and 46 % (group 3), on the contrary, led
to a slight decrease in their content.

For a more detailed assessment of
the studied feed factor’s influence on the
functional state of the rainbow trout’s
body, we performed a study of the to-
tal blood lipids. In fish of the control
group, its level was 3.66 mmol/L; in an-
alogs of the experimental groups, it was
3.52-4.09 mmol/L. The highest level of
total lipids (4.09 mmol/L) in blood of
two-year-old rainbow trout was in ex-
perimental group 4, which were reared
on compound feeds with a high (up to
50 %) levels of crude protein.

It was also found that with the de-
crease in the level of crude protein in
the feed of two-year-old rainbow trout
to 44-46 % (experimental groups 2 and
3), there was a slight decrease in this in-
dex in blood plasma.

4. Dynamics of changes in leukocyte formula and the total lipids content
in blood of rainbow trout,n=15

Fish group
Index
Ist 2nd 3rd 4th Sth
White blood cells, g/L 229+1.09 | 21.6+£1.11 | 22.0+1.12 | 23.5+1.08 | 24.0+1.21
Neutrophils, % 199+1.12 | 19.25+1.33 | 19.42+1.47 | 20.12+1.28 | 21.20+1.39
Polymorphonuclear, % | 3.60+0.12 | 3.71£0.41 | 3.83+0.32 | 420+0.65 | 4.50+0.34*
Lymphocytes, % 60.45+£2.06 | 59.65+2.12 | 60.14+2.47 | 61.35+£2.36 | 67.12+2.03*
Monocytes, % 16.80£1.98 [ 16.05+2.03 | 16.65+1.54 | 1740+ 1.71 | 17.90 +1.65
Total lipids, mmol/L 3.66+0.13 | 3.52+031 | 3.58+£0.29 | 4.09+0.09% | 4.01+0.07*

Note. *p<0.05 compared to group 1.
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Thus, the results of physiological
and biochemical studies have shown
that increasing the levels of protein nu-
trition in rainbow trout promotes better
hematopoiesis, which leads to their high
commercial qualities.

Conclusions

1. It was found that the number of
white blood cells in blood of rain-
bow trout, which received com-
pound feed with the protein content
of 48 % was 22.9 g/L, in blood of
fish consuming feed with a protein
content of 52 %, this figure was
higher by 4.8 % (p<0.05).

2. Increase of crude protein in the pro-
duction feed from 48 to 52 % provides
an increase in the total blood protein
by 8.8 % (p<0.05).

3. It is proved that when using rainbow
trout feed with the crude protein con-
tent of 50-52 %, the higher alanine
aminotransferase activity by 10.0 %
(p<0.05) and by 26.1 % (p<0.05), re-
spectively, and by 6.7 % and 15.6 %
(p<0.05) that of aspartate aminotrans-
ferase, is observed in blood of fish
compared to fish that consumed feed
with the protein level of 48 %.

4. The number of neutrophils was the
largest and amounted to 21.2 % in
blood of fish reared on compound
feeds with an increase to 52 % lev-
el of crude protein. Reducing crude
protein levels from 48 % to 44-46
% contributed to some reduction in
neutrophils.

5. It was found that the total amount of
blood lipids in two-year-old rainbow
trout, which consumed feed with the
protein content of 50-52%, increases
by 9.6-11.7 % (p<0.05) compared to
those who were reared on compound
feed with the protein level of 48 %.
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AHomayia. Y cmammi 0ocniorceHo 8naue 8UKOPUCMAHHA MOBHOPAUIOHHUX KOMbBIKopmie i3
pi3HUM pigHeM npomeiHy Ha eemMmamornoziyHi ma bioximiyHi MOKA3HUKU Kposi ¢hopesni. Memoto
docnidy nepedbayanocs 8CMaHOBUMU 8MAUS Pi3HUX pieHi8 MpomeiHo8020 X usneHHA mosap-
Hoi palidyxHoi ¢openi Ha eemamosnoziyHi ma 6ioXiMiuyHi MOKA3HUKU iXHbOI Kposi. 17 ybo2o
30 memodom aHasnoeie bysno chopmosaHo n’ame niddocnioHux epyn. focaio mpusas 210 0i6
ma nodinasca Ha 0ea nepiodu: 3pieHANbHUL (10 0i6) ma ocHosHuli (200 0i6). Y 3pieHAnbHUL
nepiod payioH 200iesni 6y 00HaKosuUM 0714 pub KOHMPOLHOI Ma eKcriepumMeHmanbHUx 2pyn.
B ocHosHuli nepiod piseHb npomeiHy 8 ekcrnepumeHmasnbHUx Kombikopmax 04 pi3HUX niddo-
cnioHux epyn gopeni Konusaeca 8i0 44 0o 52 % y 1 ke. BcmaHoeneHo, wo pisHi pigHi npomeiHo-
8020 HUBMEHHA PalidyHHOI hopeni He CrIPU4UHAIOMb CYMMEBUX 3MiH Y MOpPOs102i4HOMY CKAa-
0i Kpoesi. [losedeHo, W0 8UPOWYB8AHHA hopeni Ha KOMBIKopMax i3 8Micmom cupozo npomeiHy
50 % ma 52 % cripusie 36inbWeHHI0 8 KPo8i KilbKocmi epumpoyumis, 2emoanobiny, nelikoyumie
ma pazoyumapHoi akmusHocmi. BukopucmaHHaA 6 200i8ni pub payioHie 3i 3HUXEHUM 8MiCMOM
cupoeo npomeiny (44 % ma 46 %) npu3sodume 00 3MEHWEHHA MOPEO02iYHUX KOMMNOHEHMI8
Kposi. Y peaynbmami 0ocnioxceHsb hazoyumapHoi akmusHocmi Helimpoginie y kKposi pub suse-
/1IeHO He3Ha4He iX 3pocmaHHsA nio 0ier0 00CNiIOHY8AHO20 haKmopa. AHAMI30M OMPUMAHUX pe-
3yaAbMamie 8CMaHo8seHo, Wo 3i 36inbWeHHAM pieHie cupo2o npomeiHy 8 payioHax palidyxcHoi
¢hopeni, KOHYeHMpayisa 3a2anb6Ho20 binKy ma (io2o ppakyili 8 cuposamuyi Kposi nidsuwyysanacs.
BidnoeidHo, Kinbkicme 3a2aabH020 BinKy 8 Kpo8i pub KOHMPOLHOI 2pyrnu cmaHosuaa 60,0 &/1,
y 00cnidHux epyn — 6yna 8 mexax 59,6—65,3 2/n. [1i08uweHHs piBHA NPOMeIH08020 HUBAEHHS
palioyxcHoi popeni 4 ma 5 docnidHuUx 2pyn BUKAUKAMO 3pOCMAHHA KinbKocmi anbbymiHis, 8-an0-
byniHie ma y-enobyniHie, MOPIBHAHO 3 AHA/N02IYHUMU MOKA3HUKAMU pub KOHMPOsbHOI epynu.
Y pe3ynbmami npogedeHux eKcrepumMeHmasnbHUX 00C/iOweHb 8CMAHOBAEHO MiOBUUWEHHA Mi-
HepasnsHo20 cmamycy Kposi palidyucHoi ¢popeni 3a if 200ieni Kombikopmamu 3 8Micmom cupo-
20 npomeiHy Ha pigHi 50-52 %. id Yac oyiHKU NoKa3HuKie binoi Kposi openi s8idmiHHocmeli
8 KinlbKocmi nelikoyumie He 8UAB8/eHO.

Kntoyoei cnosa: mosapHa palidywHa ¢opens, 200iena pub, Kombikopmu, npomeiH,
2emMamos1o2ivyHi MOKA3HUKU, nelikoyumapHa opmyna, 6ioximivyHi MOKA3HUKU KPOosi.
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Abstract. At present, the positive effect of BioR remedy obtained by original technologies
from the biomass of cyanobacterium Spirulina platensis was demonstrated at the Academy
of Sciences of the Republic of Moldova on pigs, rabbits and broilers. Considering the fact
that remedies of vegetal origin are not harmful to animals, people and environment, they
are of particular interest to the most developed branch of animal husbandry — the aviculture,
including for the production and exploitation of quail. Until present, studies on the action of
the nominated preparation on the physiological-metabolic status, including lipid metabolism
in quail for reconditioning have not been conducted. The biological material was 150 quail
at the end of the laying cycle divided into 3 batches of 50 birds. The tested preparation was
administered intramuscularly to the quails two times consecutively at the onset of the study
and secondly at 14 days after the first administration at a dose of 0,5 ml /head. In another
experimental batch, the commercial product Butofan was administered in order to compare
the obtained results. Birds of the control group received 0,5 ml of solution of NaCl of 0,9 %
in both terms. The birds included in the study were analogous in terms of race, age, body
weight and physiological status. During all time of the study, quails were monitored: clinical
parameters, body weight, and number of eggs. In addition, for laboratory investigations,
blood was collected from five quails at the start of the study before the tested preparations
were administered and then 2 times during the study. It has been established that the tested
remedies do not cause adverse reactions or deviations in quails' health. Moreover, BioR
showed adaptive properties, reflected in body temperature lower by 0,32 C than the control
group and 0,18 C than the group treated with Butofan. Similar manifestations were also found
in birds" breathing. Biochemical researches performed on quails that have benefited from
the BioR remedy reveal a true decrease in total lipids in one investigation and an increase in
triglycerides at this stage and their decrease at the end of the study. Additionally, both BioR

14 | ISSN 2706-8331 ANIMAL SCIENCE AND FOOD TECHNOLOGY Vol. 12, Ne1, 2021



Bnaus npenapamis 6iop i 6ymodpaH Ha ninidHuli 06miH dopocsux neperiesnie 8idzo0ieni

and Butofan remedies induced an increase in the blood serum of f3-lipoproteins at both stages

of research, while cholesterol values did not show any essential changes. In conclusion, we can

state that the BioR product has a beneficial effect on quail, including their lipid metabolism.
Keywords: Quails, BioR remedy, lipid metabolism, physiological status, reconditioning

Introdution.

Aviculture is a relative new branch in
zootechnics, and in the national economy
with many directions of activity focused
on obtaining hybrids with high genet-
ic-productive potential, offering birds
optimal terms of growth and exploitation,
feed proper to the species, age and cate-
gory of birds. Despite the decline of live-
stock in the Republic of Moldova, avicul-
ture in the past twenty years reanimated
and even extended particularly great.

To be specified the fact that extension of
this branch occurred not only as a result of
scientifically-technical progress, but also due
to gustative and dietetic qualities of poultry
products (meat, eggs), to their accessibility to
social vulnerable class. At the same time an-
other part of this problem can be focused on
the short reproduction time and bird breed-
ing, accessibility and their morph-physio-
logical possibility to be elevated in industrial
conditions of poultry factory. More than that,
contrary to other branches of zootechnics,
aviculture deals with growth and exploitation
of many species of birds. However, the ap-
proach of growth and exploitation of birds is
different from one species to another, depend-
ing on the knowledge level, their adaptability
and economic developmenton one hand and
microclimate conditions for different species
of birds on the other hand.

Analysis of recent research
and publications.

Currently, priority is given to medicinal
products of natural origin, especially vege-

table. Thus, these requirements are current
and necessary for zootechnics specialists,
animal owners. (Macari et al., 2014; Rudic
etal.,2007; Attiaetal., 2011; Macari, 2015;
Khan et al., 2012). At the same time, it is
worth mentioning that a medicinal rem-
edy from Spirulina platensis - BioR was
developed in Moldova (Rudic, Gudumac,
1996). This remedy is of plant origin and
corresponds to all requirements submitted
to drugs, both for human and animal use,
being successfully tested on humans and
animals (Rudic et al., 2007; Macari et al.,
2018). It is therefore of interest to study this
BioR preparation in parallel with another
known drug remedy - Butofan.

Material and methods.

In the study the biological material was
represented by 150 quail at the end of the
laying cycle divided into 3 lots of 50 birds.
The test remedy was administered intramus-
cularly to the quails two times consecutively
at the onset of the study and secondly at 14
days after the first administration at a dose of
0,5 ml/head. Another experimental lot was
administered the alternative product Buto-
fan to compare the results obtained. Birds
of the control group received 0,5 ml of sol
NaCl of 0,9%. The pattern of administration
of the test preparations is shown in table 1.

The quails included in the study were
similar in terms of body weight, age, phys-
iological status and were in identical condi-
tions on: feeding and maintenance, microcli-
mate and veterinary services. Birds during
the study were continuously monitored and
clinically investigated (individual weighing
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1. Scheme of administration of BioR and Butofan preparations to adult quail
placed in reconditioning

Dose and time of administration, Mode of
Group of | NI Of ml/head administration
Animals | Birds 1§t administration 2nd administration

(onthe onset of study) (on the 14&.1 day after the
1st administration)
0,5 ml 0,9 % sol. O,Sml 0,9% sol. intramuscularl

CG 50 y

NaCl NaCl
EG-I 50 0,5 ml BioR 0,5ml BiOR
EG-2 50 0,2 ml Butofan 0,2 ml Butofan

was performed periodically with an interval
of 10-14 days, temperature and respiratory
movements were measured per minute).

Research results.

Following investigations over a 50-
day period, the drugs tested, both BioR
and Butofan, were well tolerated by adult
quails, no adverse reactions at the injec-
tion site of the studied drugs in the pectoral
muscles and also at the whole body. It has
been established that the tested remedies do
not cause adverse reactions or deviations
in quails’ health. Moreover, BioR showed
adaptive properties, reflected in body tem-
perature lower by 0,32 C than the control
group and 0,18 C than the group treated
with Butofan. Similar manifestations were
also found in birds’ breathing.

Of particular importance are the lip-
ids and the nature of their metabolism in
the study of functional status of the body,
individual cells and subcellular elements,
as well as in the evaluation of the quali-
ty of products obtained from agricultur-
al birds. The results of the influence of
these remedies on the main indicators of
lipid metabolism are presented in table 2.

The data from table 2 show that the
total lipid content in the blood serum for
quail in the control group in the first study
period was 12,5 % higher than at the be-
ginning of the experiment. Using the test

formulations, the analysis showed that the
best results of the total lipid versus control
were significantly reduced in EG-I treated
with BioR by 37,9 % (p <0,01) and EG- 2
with Butofan, with 3 1, 1% (p <0,05) low-
er than in control. At the end of recondi-
tioning, this indicator in the control group
was significantly lower by 1,6 than in the
previous study (p < 0,05). These results re-
peat the late dynamics set in the first study
in the experimental groups, confirming the
validity of these findings and the analogy of
the quail groups used. Indicators at the end
of studies in experimental groups confirm
this hypothesis when the total lipid content
is close to the same level, which allows us
to talk about the adaptogenic properties of
both remedies studied.

According to table 2 in quail serum in
the first stage, the cholesterol index was
almost at the same level. The difference
of this indicator was also insignificant at
the end of the experiment, with a slight in-
crease of 2,4-7,1 % compared to control.

The data in table 2 indicates a low tri-
glyceride content in the serum in the con-
trol group, which was 16,3 % lower com-
pared to the font. At the same time, quails
in the experimental groups recorded an
insignificant increase of this indicator
by 6,8-28,4 %, compared to the control
group. In addition, at the end of the study,
on the contrary, there was an increase in
the triglyceride content in the control
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2. Influence of tested remedies on indicators of lipid metabolism at adult quails

. Group of animals

Indicators Fon e o —

Total lipids,g/1
e 890,51 99,30 553,27 +£12,53%* 595,48 +50,79*

1§t administration 791,84 £ 75,05 ” > ) X R R
2nd adminigtration 566,08+5,06% | 593,22+10,20 596,98 +3,67
Cholesterol, mmol/I
1stadministration 5,72+0,16 2722 i 8’82 gvgg i (0)7(1)461 g’g(s) i 87?‘9‘
2nd administration ’ > , > > ,
Triglycerids, mmol/ 2924028 3,75+043 3,1240,16
1 $t administration 3,49+0,31 ’ > ’ ’ , >
2nd administration 3,10+£047 2,89+0,15 2,86 +0,34
-lipoproteins, g/ 88,78 +8.72* 99,60+807 | 124,66+ 10,61%
| stadministration | 116142460 | gi 741706 | 107282331 | 10030509
2nd administration ’ > E > 2 »

NB: * p < 0,05;**p < 0,01

group, which was 6,2 % compared to the
first stage of the experiment. At the same
time, it is attested that only in the experi-
mental groups the difference of this indi-
cator decreased compared to the control
group by 6,8 -7,7 %. From table 2, it can
be seen that, before starting the study, the
medium B-lipoprotein content was 116,14
+ 4,60 g/ 1, the level at the control group
at the first stage of the studies was 23,6 %
lower compared to the baseline data
(p <0, 05). During the study, there was
an increase in B-lipoprotein content in the
blood serum: in the first stage - by 12,2-
40,4 % (p<0,05, for EG-2) and in the
final stage of research with 9,3-16,9 %,
respectively in both experimental groups
compared to the control group.

The study shows that the BioR reme-
dy obtained by advanced Spirulina plat-
ensis technology, administered twice a
year, to adult quail at the end of the lay-
ing cycle, during the study, has a good lo-
cal and general tolerance. In addition, the
tested remedies are moderately involved
in improving lipid metabolism in adult
quail placed on reconditioning, which is
also confirmed by better productive pa-
rameters in birds treated with biological-
ly active remedies, especially BioR.

Conclusions and prospects.

Based on experimental data on the
use of BioR, it has been established that
this remedy has a pronounced normal-
ization effect on lipid metabolism. This
reflected a decrease in total lipids and
contributed to an insignificant increase in
blood cholesterol in quail during the re-
search, and also contributed to increased
serum triglycerides at the first stage and
insignificant increase in beta-lipopro-
teins, suggesting that the test remedy im-
proves lipid metabolism in quail.
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AHomayis. HuHi 8 Akademii Hayk Pecnybniku Mondosa npodemoHcmposaHo noumusHy dito
npenapamy bioP, ompumaHo20 3a opu2iHasnbHO mexHosoeiero 3 biomacu yiaHobakmepil Spirulina
platensis, sus4eHo20 Ha c8UHsIX, KPossaxX i bpolinepax. 3 0ensady Ha Mol hakm, W0 3acobu POCAUHHO-
20 MOXOOMEHHSA He WIKIONuBi 0518 meapuH, todel | HABKOAUWHbO20 cepedosuua, BOHU CMAHOB/AMb
ocobnusuli iHmepec 04 Halibinbw po38UHeHOI 2a:y3i MBAPUHHULMEA — TMaxieHUYMea, 8 Momy Yuc-
71i 014 8UPObHUYMBa ma 8UKOPUCMAHHSA nepenenis. [Jo memnepiwHb020 Yacy 00CniOHEeHHA HA 8Mau8
0ocniorysaHo20 npenapamy Ha isionoeo-memaboniyHuli cmamyc, 8 momy yucai ninioHuUl obmiv
y nepenenis, Wo nions2arome 8i0HO8/MEeHHIO, He Mposodunucs. bionoaiyHuli mamepian cknadascs 3i
150 nepenenis, 83amux 8 KiHYi yukny aliueknaoku, po3dineHux Ha 3 epynu no 50 2onie y KoxcHid. [o-
cnidrcysaHuli npenapam e8eoousu nepenenam eHympilHeoM 3080 08a pasu MoChinb HA MOYAMKY
docnioxceHHs | 80pyee yepes 14 OHie nicas nepuio2o egedeHHs e 003i 0,5 mn / 2on08y. B iHwil excre-
pumeHmarnbHili epyni 6ys ssedeHuli KomepuyiltiHuli Mpodykm bymoghaH 05 MopieHAHHA OMPUMAHUX
pe3ynemamie. [Tmaxu KOHMPObHOI epynu 8 obudea mepmiHu ompumysanu 0,5 ma poz4uHy NaCl
0,9 %. lmaxu, eKknroYeHi 8 A0CnioHceHHs, byau aHAM02IMHUMU 30 NOPOOOHD, BIKOM, MACOK Mina ma
izionoziyHum cmamycom. [pomsazom 8cbo2o nepiody 00cniOHeHHs 3a nepenenamu crocmepizanu,
8i03HAYAKOYU MAKi MOKA3HUKU: KAIHIYHI, Macy mina, Kinbkicmoe Aeysb. Kpim mozo, 015 nabopamopHux
0ocnioxeHb Kpos bpanu y n'amu nepenesnie Ha no4amky 0ocnioHeHHA neped esedeHHAM mecmo-
8aHUX npernapamis, a nomim 2 pasu nid Yac 0ocnioHeHHA. BcmaHoseneHo, ujo sunpobysaHi 3acobu
He 8UKUKaromMb MobiyHUX peakyil i 6ydb-aKux 8ioxuneHsb y cmaHi 300poess nepenenis. binbw moeo,
bioP nokasae adanmueHi enacmusocmi, Wo 8useus10ce 8 memmnepamypi mina Huxde Ha 0,32 ° C, Hixc
y KoHmposoHil 2pyni, i Ha 0,18 ° C, Hixc 8 2pyni, wo odepxcysana bymodpaH. ModibHi npossu bynau euss-
7eHi i 8 uxaHHi nmaxis. bioximiuHi docniOieHHsA nepenesis, AKUM 8800u8BcA rnpenapam biop, sussunu
CrPABHCHE 3HUMEHHS 3G20bHOI KinbKocmi ninidie 8 0aHOMY 00CniOMEeHHI i nidsuweHHA mpuaniye-
pudie Ha ybomy emani i ix 3HUMCEHHSA 8 KiHUi 0ocnidxeHHsA. Kpim moeo, npenapamu bioP i bBymogaH
BUK/UKAAU NiOBUWEHHA pigHSA [3-ninonpomeikie 6 cuposamui Kposi Ha 060x emarnax 00C/iOHeHHs, 8
moli Yac, AK 3HaYEHHA XonecmepuHy He MoKasanu byob-AKUX iICMOMHUX 3MiH. Pe3tomyoyu, MoxHa
cKa3zamu, wo npodykm bioP cripuamaueo enausae Ha neperiesie, 8 MOMy YUCsi Ha iX AiMNIOHUU 06MiIH.

Knrouoei cnoea: nepenenu, npenapam bioP, ninidHul o06MmiH, izionoziyHuli camyc,
8i0HOB/EHHA.
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AHOmMayifi. YOOCKOHA/EHHS MexXHOs02i M ACHUX HamnieghabpuKamis hyHKUIOHAIbHO20
rpU3Ha4eHHs y micmositi 060s10HUi BUKOHAHO 3 MeMOto PO3pP0bsieHHS NPoOyKMy 0300p084020
Harpamy. Memoro | 3a80aHHAMU OOCNIOHEHHA € YOOCKOHAMEHHA MexHOosoaii Wiiaxom
8sedeHHsA y peuenmypy cronyk Uody, XapakmepHo20 degiyumHicmio 8 pauioHi ycix pezioHie
YKpaiHu, a maxox« 008e0eHHs AMIHOKUCI0MHO20 ckady binkoeoi KoMnoHeHmMuU rpodykmy 0o
3ameepoxeHux BOO3 Hopm ideanbHo20 binka. [posedeHa ouiHKa aMiHOKUC/IOMHO20 CK1ady
6inKo8oi KOMMoHeHMU Ma  hyHKUIOHAIbHO-MEXHO/I02IYHUX MOKA3HUKI8 AKOCMI O0O0CMiOHUX
3paskie MACHO20 hapwily (30amHicms 00 yMPUMAHHS 80s102U, eMysbay8asbHA 300mHiICMs,
€cmabinbHicMb M ACHUX eMysbCili). Y AKoCmi KOHMPOsTO BUKOPUCMAHA peyernmypa neviHKoeoeo
apwy 3a ACTY 6028:2008. [ocnioxeHHA nposoounu Ha 3paskax, 36azayeHux 00b6asKoro
0,3 % 2idpamosaHo20 npenapamy «EaamiH», W0 8UKOPUCMOBYEMbCA 8 PAUiOHaX AUMAY020
i 0300p0o84020 XapHysaHHs, Oe (o0 3HAOXOOUMbLCA 8 OP2aHIYHO 38 A3aHIl hopmi, a maroxc 5 %
MWweHU4HOI KnimKkosuHu (0ocnioHuli 3pazok Ne 1) abo 5 % coesoeo binka (docnioHuli 3pa3ox
Ne 2). MoKa3aHo, Wio 00Cs1iOHI 3pA3KU XapaKmMepu3yrombsCs MOKPAWEHUMU 0P2aHOAENMUYHUMU
8/10CMUBOCMAMU, Mi08UWEHO 30amHicmio 00 YMPUMAHHA 80s102U MA  YMEOopPeHHs
cmabinbHUX emynbCili. Bmicm He3amiHHUX amiHOKUCiiom 'y G0CiiOHOMY 3pa3Ky € 8ULUUM Y
OpiBHAHHI i3 KOHMPOsILHUM 3Pa3KoM | 8i0rosidae Kpumepiam ideanvHoeo binka. Ha ocHosi
pe3y1bmamig KOMMAEKCHUX 00C/1iOHEHb YOOCKOHA/IEHA MEXHO/102i M ACHUX Harieghabpuxamis
YHKUOHAIbHOR0 MPpU3HAYeHHs y micmoeili 060101y, a 0715 8MPoBAOHEHHA Y 8UPOOHUUMEO
p0o3pobrieHi mexHivHi ymosu i mexHosoaiuHa iHcmpykuia TY Y i TI'Y 10.1-00493706-075:2019
«Hanisghabpukamu y micmositi 060/10HUi 3amMopoxeHi «BapeHUKU 0300poaui».

Knwouoei cnosa: m’acHuUll ¢hapw, enamiH, NUeHUYHA KaimxkoesuHa, coesuli binok,
peuenmypa, mexHosnozid, PyHKUioOHAAbHUU NPodyKkm

Axmyanvnicme. HEBJIACTHBUMM 3a0DPYIHIOBAYAMH, [0 SKHX
TPAJMIIAHO BIHOCATH XIMIYHI 3acOOM

PesynbratoM MOTIPIICHHS] CTaHy [0-  3aXUCTY POCIHH, MiHEpaibHi J100puUBa,
BKUDIA, IO TIPOrpecye, € 3a0pymHeHHS  OTPYTOXIMIKATH TOMIO. 3 IHIIOTO OOKY, Y
TPaMIIAHNX BHIIB XapUyoBHMX IMPOAYKTIB  CYYacCHOMY PAlliOHI BiIUyBa€ThCs HecTada
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CMIOKMBAHHS ©CEHINABHUX MIKPOETIEMEH-
TIB, BITAMIHIB Ta IHIIMX OIOJIOTIYHO aKTHB-
HUX PEYOBHH, IO 3yMOBHJIO 30UITBIICHHS
YACTOTH BHUHHKHCHHSI XPOHIYHHX 3aXBO-
PIOBaHb HE JHIIE [LTYHKOBO-KHIIKOBOIO
TpaKTy, ajle ¥ OHKOJOTIYHUX 1 Kapiono-
rivaux ([yziid, 2017). 3Bakarodm Ha po3-
BHTOK HETaTHBHHX TEHJICHINH, HIMPOKOrO
PPO3MOBCIO/PKEHHsI HAOyB HApsiM MOIUQi-
Karii CKJIaay TMPOMYKTIB KOMIIOHEHTAMH,
SIKI CITPUSTIOTH 3MEHIIICHHEO e(ilTy B Op-
TaHi3Mi JIFOIMHA O10JTOTTYHO-aKTUBHHX pe-
yoBuH. Hapasi 3a/HIaroThest aKTyaTbHAMHE
TOMAJIBIII IOCIIKEHHS 3 PO3POOJICHHS HO-
BUX PELICNTYP 1 YIOCKOHATICHHSI TEXHOJIOT 1
TMPOIYKTIB, BIZIOMHUX ITiJ] TPYTIOBOIO HA3BOO
(DYHKIIOHATBHUX, 1110 MPU3HAYCHI [T CHC-
TEMATHYHOIO CIIOKHMBAHHS YCIMa TPyITaMi
3/I0pOBOTO HACEJICHHSL.

Ananiz ocmanuix 0ocrionceno
ma nyO6nikauiii.

B OCHOBiI TEXHOJIOT CTBOPEHHS
(DYHKIIIOHAILHUX Xap4YOBHX TPOIYKTIB
JISKUTh MOAM(DIKALS TPAIMUINIHHUX, 10
3a0e3rnedye MiJBHIICHHS BMICTY B HHX
KOPHUCHHX IHTPEMIIEHTIB 10 PIiBHS, 3i-
CTaBHOTO 3 (hi310JIOTTYHUMH HOPMAaMH X
CITO)KUBAHHS, SIKi CKJIAJIAIOTH 33 PI3HUMHI
ominkamu 10-50 % Big cepemHboi J10-
6oBoi morpedu (KouerkoBa, Ty uiIKuH,
2008; IlatHrok, 2005; Paska et al., 2018).

B Vkpaini € psag gedimutHuX pe-
YOBUH, SIKI TOTPEOYIOTh BKIIOUCHHS B
IIONCHHUH paIlioH HaceleHHs. 30Kpe-
Ma Ui OUIBIIOCTI PETiOHIB YKpaiHH,
ocobmuBo Ilomiccst Ta TipChKOi 30HH

Kapmar, xapakrepHa HecTada Homy
(Mawmenko, 2020). [Ilonenna motpeda B
IbOMY MIKpOEJIEMEHTI BUCBIT/IICHA Y pe-
KOMeHamisx BcecBiTHROI oprasizamii
oxoponu 310poB’s (BOO3) (Tabdm. 1).
OnHUM 31 COCco0iB YCyHEHHS Tediru-
Ty WOy € BBEJCHHS B MIOJICHHUM parlioH
MOPETPOIYKTIB, 30KpeMa TE4iHKA Tpic-
ku (BMicT Homy 3700 MKr/Kr), J0OCOCHO
(2000 wmxkr/xr), xeky (1600 wmkr/kr),
tyrenst (500 Mkr/kr). CydacHUd piBeHb
CIIOKMBAHHS TIEPETIUCHUX TPOIYKTIB 3a-
JIMIIAETHCS. HU3BKMM, TOMY JJIs1 OLTBIIIOCTI
HACEJICHHS MaKCUMAIIBHO IOCTYITHUM 3
pexomenopannx BOO3 crnocobiB € 36a-
Ta4eHHsI TPAJIULIMHAX XapYOBUX MPOIYK-
TIB CITOMyKaMH HOMy, a came HoaaToM Ka-
airo KJO, (bams-TTpumanko Ta in., 2017).
Posp’s3ati mpobnemy Hectawi HOmy
MOJKITUBO IIUISIXOM JIOaBaHHS 10 Perel-
TYPH XapIOBHX MIPOIYKTIB COJIi MOPCHKOT,
MOPCBHKUX BOIOPOCTEH, SIKI MICTATH 3HAY-
Hy KUIbKICTh HOMy y CHPHUATIMBIN s
3aCBOEHHSI OPraHiyHO 3B’s3aHil (hopMi.
Haif6inpn  TOCTYMHUM 1 €KOHOMIYHO
BUIIPABIaHUM € BBEACHHS 1O PELEHTyp-
HOTO CKJIaay TPAJAMIIHHUX TMPOIYKTIB
xap4oBoi 100aBku «Emaminy, oTpruMaHol
nepepoOieHHssM Oypoi MOpPCHKOT BOIO-
pocti Laminaria, 1110 BUKOPHCTOBYETHCS
SIK TIETHYHA J00aBKa JUIs TOPOCIHUX 1 JTi-
TeM. IZO):[, 0 Y Hill MICTHTBCS, 3aBISKH
3HAXO/DKEHHIO B OpraHiuHid (opmi, 3a-
cBoroeThes Ha 90-95 % 1 s KoMIeHcariil
Horo Hecradi y JOOOBHI parioH J0CTaT-
HBO BBecTH Onmu3bko 0,1 rpama mpemnapa-
Ty. Takox KpiMm Homy J0o0aBKa MICTHTh
0,01 — 0,02 % wminepansaux pedoBuH (K,

1. Hopma oTrpumanHs ifoay (Mikporpamis Ha 100y)

Ne I'pyna Hacenenns Hopma
1 | JliTu Bix HapOMXKEHHS 10 5 POKiB 90
2 | Hdituy Biui Bixg 6 1o 12 pokis 120
3 |Iignitku it nopocii 150
4 | JKiHKu BariTHi Ta roAyBaJIbHULIL 250
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Na, Ca, Co, Mg, Fe, Zn, S, N, P, Cl, Cu,
Ag, Al, Cr, Mn, B, Br) Ta BiTaminu (A,
B, D, E). Coni anbriHoBoi KHCJIOTH, IO
BXOISITh JI0 CKJIAJy Xap4oBOi JT0O0aBKU
«Enaminy, € yHIKaTbHUMA TPHPOIHIMHI
copOeHTaMH, sKi BHOIPKOBO 3B’S3yHOTh
Yy PamiOHYKJIIM, COJI BaOKKUX METAJIB,
TOKCHYHI PEYOBHHU 1 BUBOIATH iX 3 opra-
Hizmy (banb-IIpuumko Ta iH., 2017).

Memoro TOCIIIKEHHS € YIOCKOHAICH-
HSl TEXHOJIOTIT M SICHHX HarmB(haOpUKaTiB
(DYHKIIIOHATBHOTO MPU3HAYEHHS Y TICTOBIH
0O0OJIOHIII, IIVIIXOM BBEJICHHSI Y PELICTITYPY
CIONYK HOITY, XapaKTepHOTo Ie(MIIUTHICTIO
B OKPEMUX PeTioHax YKpaiHu, a TaKoK J0-
BEJICHHSI aMiHOKHCJIOTHOTO CKJIay OLTKO-
BOI KOMITOHEHTH TIPOIYKTY JIO 3aTBEpIDKE-
Hrx BOO3 HOpM i1eaibHOTO OijIKa.

JIst TOCSITHEHHST TTOCTABJIEHOI METH
Oy/M BM3HAYCHI HACTYITHI HAYKOBI 3aBIaH-
HS: HA OCHOBI aHATi3y pPEKOMEHIAIlH
BOO3 Ta cyyacHHMX JOCHIKEHb, BU3HA-
YUTH TICPCIICKTHBHI HANPSIMH YCYHEHHS
HonmonedimmTy B YKpaiHi; po3podurta pe-
HnenTypu (apiimiB Juis HariBhaOpHKariB
y TICTOBIM OOOJIOHII], 30arayeHux CIoiy-
KaM{d WOy, BM3HAYUTH 3MiHH (DYHKIIIO-
HAJIBHO-TEXHOJIOTIYHUX ~ BJIACTHBOCTEH
JIOCITITHAX 3pa3KiB (apliry y MOpIBHSIHHI
3 KOHTPOJIEM; JOCIITATA OpraHOICITIHYHI
ITOKa3HUKH, XIMIYHMH CKJ1aj Ta Oloyoriu-
HY IIHHICTh HamiB(haOpHKaTIB y TiCTOBIH
00OJIOHIII, BATOTOBIICHHX 3 (hapIiieM 3a HO-
BUMH PEIEITYPaMH.

Mamepianu ma memoou
00CTiONEeHHS.

O0’exToM nocimkeHHss Oy apri
Ha OCHOBI IEYIHKKM Ta BUTOTOBJICHI 3 HUX
HartiB(haOpUKarkd y TICTOBIH OOOJIOHIIL.
SIK KOHTpOITB OyIT0 00pPaHO (apiir 3rigTHO 3
JICTY 6028:2008. Perentypa H0CTiaHIX
3pa3KiB BKJIFOYasIa XapuaoBy 1o0aBKy «Ema-
Mmis» 3rigao TY YV 00382119-02-99, a ta-
KOX IMIEHHYHY KIITKOBUHY 3rimHo 3 TY

YV 21586560.001.99 (3pazok 1) Ta coeBuit
oimok 3rimao ACTY 4595:2006 (3pazok 2).

ExcrniepumMenTasnbH1 JIOCIIIPKEHHS
TPOBOAMIIM 3 BUKOPHCTAHHSIM METOLIB
(bIBUKO-XIMIYHUX, OPraHOJICIITUYHHX,
XIMIYHMX Ta OlOXIMIYHHUX JOCIIIIKEHb.
DYHKITIOHATBHO-TEXHOJIOT1YH1 TOKA3HUKH
(haprry (BONOrOyTpUMYBaJIbHA, €MYIIBIY-
BaJIbHA 3/IaTHICTh, CTAOLTBHICTD eMYJIBCIH)
BH3HAYaJIM METOIOM LECHTPU(YTYBaHHI
(bamp-TTIpwmnko Ta iH., 2020). OpraHo-
JICTITUYHY OIIHKY HariB()aOpUKaTiB mpo-
BOIWIM 32 IT’ ITHOAILHOIO 1IIKAJIOK0 BIATIO-
Bigo g0 JCTY 4823.2:2007, Ha OCHOBI
EKCIIEPTHOTO OLIHIOBAHHS Ha Kadepi Tex-
HOJIOT1T M SICHHX, PUOHHX Ta MOPETPOITYK-
tiB HYBIll Ykpainn. Macoy 9acTKy 3011
BH3HAYaJIM BATOBAM METOIOM, TTiCIIST MiHe-
paJtizariii HAB&KKH TPOIYKTY B My(eITbHii
niedi 3a Temmeparypu 500-600 © C 3rimuo 3
JCTY ISO 936:2008. MacoBy gactky Oii-
ka BusHadanu srigao 3 TOCT 25011-81
3a meTonoM Keenmpaamsa. MacoBy 4acTky
3araJbHOTO BMICTY JKUPY BHU3HAYAIIN Me-
TonoM CoKcriera, 3aCHOBaHOMY Ha BU3HA-
YeHi 3MIHM MacH 3pa3ka ITCis eKCTpaK-
wii kupy po3urHHEKOM 3rigHo 3 ACTY
8380:2015. BwusHaueHHsS aMiHOKHCIIOT-
HOTO CKJIay OUIKIB IMPOBOIMIM METOIOM
10HOOOMIHHOT Xpomarorpadii, MmAroToBKY
mpo0d MPOBOIMII METOIOM KHCIIOTHOTO
TIIpOITi3y, BUTBHI aMIHOKHCIIOTH EKCTpa-
TYBAIIH PO3BEICHOIO COJITHOIO KHICIIOTOIO,
0CaKyBATH CYIb(HOCATIIIOBOK KHCIIO-
TOO Ta BIJIOKPEMITIOBAIN (DUTETPYBAHHSIM.

Pesynvmamu 0ocnionceHHs
ma ix 062080peHHA.

3 Meroro 30araueHHs HamiB(aOpu-
KaTiB y TICTOBi OOOJOHIII HOIOM Y
peLenTypy eKCIepUMEHTANBHUX 3pa3-
KiB OyJ0 BBEICHO XapuoBy J00aBKY
«Enaminy. Penienitypu apiis M’ sscHUX
HamiBpaOpHKaTiB y TICTOBIH 000JIOHII
HaBEIEHO B TAOMULI 2.
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B nocmigamx 3paskax Ha 100 kr
(apury BMICT TIeUiHKH OyB 3MEHIIC-
HUH Ha 5,3 KT y MOPIBHSHHI 3 KOHTPO-
JIeM IUISIXOM BBEACHHS JIO IX pelenTyp
0,3 Kr rigparoBaHol Xap4oBoi 100aBKH
«Emaminy, Takox 1o 3paska 1 Oymo no-
naHo 5,0 KT ripaToBaHOTO COEBOTO OLI-
Ka, a 10 3pa3ka 2 — TigpaToBaHOi IIIIe-
HUYHOT KJIITKOBHHH (CTYIIIHB TipaTarii
1:2, 6e3 BUTpUMYyBaHHs). Y peuentypi
JOCIIHUX 3pa3KiB OyJI0 3aMIHEHO ClJb
KyXOHHY Xap4yOBY Ha CiJTb MOPCBKY Xap-
4oBYy (3pa3ok 1) i Ha CiJIb KyXOHHY 3 1O~
HHKEHHUM BMICTOM HATpito (3pa3ok 2).

HactynHuM KpokoM B TIPOBEICHO-
My JOCTI/PKeHHI OyJ0 BHBYCHHS 3MiHH
(DYHKIIIOHAJIBHO-TEXHOJIOTIYHNAX ~ BJIACTH-
BocTel (hapiry. BuU3HAYCHHIO T yIsraiy
37aTHICTh (DapImiB 0 yTPUMYBaHHS BO-
JIOTH, TXHS eMyJbIyBallbHA 3/IaTHICTH Ta

CTaOLIBHICTh YTBOPIOBAHUX eMYJIBCIH. 3a-
MiHa M’SICHOI CHPOBHHH KITITKOBHHOIO UM
CO€BUM OLITKOM MPU3BOAUTH JIO0 CYTTEBOTO
3pOCTaHHS KUTBKOCTI yTpUMYyBaHOI (ap-
treM Bosiord. [[oMy 3 cripusie 3amMiHa BU-
KOPHCTAHOT ITiJ] 4aC 3aCOFOBAHHSI KaM 'si-
HOI KyXOHHOI cojii (XJIOpHY HaTpito) Ha
Xap4oBi COPTH cOJell XapaKTePHHUX 3MEH-
[ICHKM BMICTOM HATpilO 1 30aradeHUMH
TApoGUTbHAMA  XJIOPUIAMH MarHiro Ta
kamito (puc. 1). MonmudikoBaHi poCITHH-
HUMH 00aBKamMH (hapiiri OKa3au i BH-
IICHY 3IaTHICTh IO YTBOPCHHS €MYJbCIi
(puc. 2). Emynbropani ¢apirn Momudiko-
BaHi J100aBKaMU XapaKTePU3YIOThCS Ta-
KOX IMIIBUIICHOIO CTaOUIBHICTIO (pHC. 3).

Ha ocHOBI JociipKyBaHUX 3pasKiB
(hapuriB Oy BUTOTOBJICH] HaiBhaOpH-
KaTH y TiCTOBi 00oJOHII «BapeHuku
0310pOBYi». B pe3yibrari 10CiKeHHS

2. Peuentypu ¢apuiiB M’siciux HaniBgadpukariB y TicToBiii 06010111, KT

Hasga cupoBuan

Penenrypa
KonTpons | Jocmiguauit 1 | Hocmigauii 2

Just dapuy, va 100 xr

HECOJIEHOT CUPOBUHU

ITeuinka oOcMakeHa 65,0 59,7 59,7
Macro BepiikoBe 5,0 5,0 5,0
KniTkoBHHA MIIIEHHYHA TipaToBaHa - 5,0 -

Binok coeBwuii rigparoBanuit - - 5,0
Kpyma rpeuana Bapena 16,0 16,0 16,0
Sliins Kypsidi a00 MeTaHX SIEYHUH 4,0 4,0 4.0
[{uOyns pirmmyacra cBixa ozpiOHeHa 10,0 10,0 10,0
EnawmiH rigparoBanuii - 0,3 0,3
Bceporo 100 100 100

Tpsironi Ta marepianu Ha 100 kr daprry

Cib KyXOHHA Xap4yoBa 1,2 - -
Cib MOpCBKa XapuoBa - 1,1 -
CuIb KyXOHHA 3 TIOHIYKCHIM BMICTOM HaTpii0 - - 1,1
Iepeus uepBoHUI MeTeHUI 0,05 0,05 0,05
[epenp yopHuii abo OGinuii MeIeHM 0,2 0,2 0,2
[lepens myxmsiHMN MeneHUH 0,1 0,1 0,1
Kopiannp menennii 0,2 0,2 0,2
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Puc. 1. BosioroyrpumyBajibHa 31aTHiCTh (papuuis

Puc. 2. EmyabryBaJibHa 31aTHicTh (apuis

Puc. 3. CrabinbHicTh eMyabciii papuris

OpPraHOJNCNITHYHUX ITOKA3HUKIB HAITiB-
(abpuKaTiB BCTAHOBJICHO, III0 YaCTKOBA
3aMiHa NEYiHKH TOOAaBKaMH POCIHHHO-
TO TMOXOMKCHHS y KOMIUICKCI 3 BHKO-
pucTaHHsIM xapuoBoi go0aBku «Emna-
MiH» Ta 3MEHIICHHSI KITBKOCTI KaTiOHY
HATPiI0 TPHU3BOIUTH 10 MOKPAILICHHS
KOHCHCTEHIIIT MPOIYKTY 1 PaKTHIHO HE
BILJIMBA€ HA 30BHIIIHIA BUIIIS 1 apoMar
BHpoOy (Tabm. 3).

HatiBurity 3arajibHy OIIHKY OpraHoJIer-
THYHHUX TOKAa3HUKIB SKOCTI 3a 5-0ajbHOO
IIKAJIOK0 OTPUMAITH (hapIlIi 13 3aMiHOO 5 %
TIEYIHKY Ha OLTOK COEBHH TipaTtoBaHUid —
2- IOCIITHMIA 3pa3oK (puc. 4).

[Tlig yac po3poOJIeHHS HOBUX BHJIIB
M’SICHHX TPOAYKTIB (PYHKI[IOHATBHOTO
MPU3HAYCHHS KIIOYOBE Micle 3aiimMae
BUBUCHHSI XIMIYHOTO CKIIAJy EKCIIepH-
MEHTAJIbHUX 3pa3KiB 1 HOro MOPIBHIHHS

Vol. 12, Ne1, 2021

ANIMAL SCIENCE AND FOOD TECHNOLOGY

ISSN 2706-8331 | 23



M. C. HikonaeHko

3. OpraHo/ienTHYHA OLiHKA MOKA3HMUKIB sIKOCTI M siIcHIX HamiB(adpukaris
y TicToBiii 000.10H1i «BapeHukH 0310poBYi»

% = 2 é
= =y g S Z /A
E |3 | E | g5 :
3pazku el = = 3 = Z & | 3aranbHa omiHkKa

= E — .0 S w 5 g § 2

T = 1o} < T 2 =

85| =8 2, = S 5] 59

cm|lma| < @) o @) ™
KonTpomsauit 49 49 5 48 4 47 | 28,3 Hyxe modpe
1-mocmigauii 49 | 49 | 49 | 45 49 | 49 29 yxe nobpe
2-OCTI THUH 5 5 5 4,7 49 49 | 29,5 BiamiaaO

3 KOHTPOJIbHUMHU. Pe3yibraTu BUBYCHHSI
3arajJbHOrO XiMIYHOTO CKJaay (apiiis
JUIS HamiBpaOpHKaTiB y TICTOBiH 000-
JIOHLI HaBeneHi B Tabnui 4.

3a pesynbraraMM JIOCHTIPKeHb  Xi-
MIYHOTO CKJIaIy BiIMIUCHO 301IBIICHHS
BMICTY MiHEpaJIbHUX PEIOBHH Y EKCIICPHU-
MEHTAJIbHHUX 3pa3Kkax, IX MacoBa 4acTka
30imbIIyeThes B 1,3—1,5 pa3a y nopiBHsIH-
Hi 3 KoHTpoJNieM. Llel (hakT MosSICHIOEThCS
BHUIIIMM BMICTOM MIKpO- Ta Makpoere-
MEHTIB Y BUKOPHCTAHHUX JI00aBKax y I0-
PIBHSIHHI 3 M'SICHOIO CHPOBHHOIO.

Pesynbrary 10CIiPKEHHST aMiHOKHC-
JIOTHOTO CKJIaay OiJKiB KOHTPOJBHHX 1
EKCIIEpUMCHTAJILHUX 3pa3KiB HariB(a-
OpHWKaTiB y TICTOBI 00OJIOHII HaBECHI
B Ta0IMLI 5.

OtpumMaHi JaHi JIEMOHCTPYIOTh, IO
SIKICHHH CKJTa]] OLTKOBHX PEYOBUH CYTTEBO
3MIHFOETBCS Y JIOCIITHUX 3pasKax BapeHH-
KiB, Y TIOPIBHSIHHI 3 KOHTPOJIBHAM 3Pa3KoM.
Lle cBiquuTh MpO TE, 110 3aMiHa OCHOBHOT
CHpPOBHHH (TICHIHKA) HA OUTOK COEBHUI (2-i
JOCIITHAI 3pa30K) CHPHUSIE 3POCTaHHIO
KUTBKOCTI aMIHOKHCIIOT y HariB(aOpHKa-
Tax. BayXMBUM TOKAa3HUKOM, IO Xapak-
Tepu3ye Ol0oJIOrivHY IIHHICTH OLTKa, € HOro
BIJIMIOBITHICTh i7easibHOMY OLIKy. Bimro-
BIJTHICTH BMICTY aMiHOKHUCIIOT JIO 1/IeaTbHO-
1o OLIKa HaBEIEHO B Ta0muLy 6.

Jlani TaOMMIl TMOKa3yroTh, IO BMICT
KOYKHOI He3aMIHHOT KHCJIOTH Ta iX CyMapHa
KUTBKICTh B KOHTPOJIBHOMY, 1-My IOCIIijI-
HOMY Ta 2-My IOCIITHOMY 3pa3Kax Iiepe-
BHIIY€ TX KUIBKICTh B IICATbHOMY OUIKY 1

Puc. 4. [Ipoginorpama noka3zHukiB skocti HaniBgadpukariB y TicToBiii
o6ooHi «BapeHnnku 0310poBYi»
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4. XimiuHuii ckaan ¢papuwis, %

3pa3ku
KomnoneHT = = ; " " : .
KonTponbhuii 1-i1 mocaiguuit 2-1i MOCIIIHUN
Borora 55,00 + 2,44 58,21 £3,12 59,15+ 3,44
binox 10,90 + 1,02 11,34 +2,12 11,63 £2,17
Kup 26,51 +2,78 24,82 + 1,98 24,5 +2,04
3oma 2,20+0,24 3,16 +0,44 3,08+0,41
5. AMiHokHca0THUH ckiaj OinkiB, mr / 100 r mpoxykTy
3paszku
IToxaznuku ” 2 - = = : =
KOHTPOJIbHUI | 1-¥ gocaianui | 2-# ToCIiHUI
Ecenmianpai aMIHOKUCIIOTH:
[3oneitun 518,63 492,18 522,71
Jlevitun 892,48 891,56 902,08
CyMa METIOHIHY 1 HUCTUHY 412,83 409,51 446,37
Jlizun 780,12 741,05 805,7
CymMa (peHinananity i THpO3UHY 874,86 878,63 940,78
Tpeownin 458,12 431,45 466,71
Tpunrodan 143,33 128,58 139,64
Bauin 670,54 647,96 698,66
3aMiHHI aMiHOKHCIIOTH:
Aunanin 556,28 544,44 579,76
ApriHin 677,86 678,57 717,64
AcmnapariHoBa KACIIoTa 776,51 763,77 806,93
lNceruann 427,15 422,75 456,42
[itua 486,58 770,63 514,36
I'myramiHoBa kuciora 1198,87 1171,19 1169,53
[ponin 551,73 514,8 549,86
Cepun 409,1 397,53 417,71
3arangpHa KiTBKICTh aMIHOKHCIIOT 9834,9 9584.,6 10134,86

ckmaznae 41,89 r/ 100 r 6inka, 39,731/100  ka3aHo, 1110 30aradeHU XapyuoBOKO J100aB-

r Oinka Tta 45,17 v/ 100 r Ouika, BiAIOBiI-
HO. OnepykaHi pe3yIbTaTd CBIMYATh IIPO
BIJICYTHICTh JIIMITYyBaJIbHUX aMIHOKHCIIOT
Ta BUCOKY O10JTOTTUHY [IHHICTh MTPOIYKTY.

Bucnosxu i nepcnekmuséu.

Ha ocHOBI pe3ysbsrariB  KOMILICKCHUX
JIOCTIDKEHD, YJIOCKOHAICHO —TEXHOJIOTIIO
M’SICHUX HarliB(aOpHKaTiB (hyHKIIIOHATEHO-
TO MpPU3HAYEHHS Y TICTOBIH 0OosoHIi. [To-

ko0 «EnamMiny 1 OLIKOM COEBUM JTOCITiTHMI
3pazok (apary Ne 2 Xapakrepr3yeThes mo-
KpaIeHUMH  (PYHKI[IOHATBHO-TEXHOJIOT T4~
HUMH, OPraHOJICHTUYHAMH BIIACTUBOCTSIMH,
30UIBLLIEHHAM MAcOBOI YaCTKH OLJIKa Ta Bij-
TIOBI/THICTFO FOr0 aMiHOKHCIIOTHOTO CKJTTy
iealbHOMY OUTKY. JIyist BOpoBapKeHHS Y
BUPOOHHMIITBO PO3POQIICHI TEXHIYHI YMOBH 1
Texnonoriuna incTpykiist TY YiTI Y 10.1-
00493706-075:2019 «HariBpadpukard y
TICTOBIH 0OOJIOHIT 3aMOpOXKeH1 «BapeHHKH
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6. BinnoBignicTh ineasbHoMYy (iKY aMiHOKHMCIOTHOIO CKJIaAy OlJIKOBOI
KOMIIOHEHTH (PYHKUiOHAJBLHUX M>AICHUX HaniBgadpukartis

Ha3ra He3aMiHHNX BMmicT aMiHOKMCIIOT y OLIKOBIH koMIIOHEHTI (apiiry, /100 r Oiika
aMiHOKHCIIOT iZleabHUM OUIOK | KOHTpoOib | 1-# mocmigHuit | 2-i mociimHui
Banin 5,0 5,91 5,57 6,41
[3ometinun 4.0 4,57 4,23 4,80
Jleiinyn 7,0 7,87 7,67 8,28
Jlizun 5,5 6,88 6,37 7,39
MeTioHIH + IUCTHH 3,5 3,64 3,52 4,10
Tpeonin 4,0 4,04 3,71 4,28
Tpunrodan 1,0 1,26 1,11 1,28
®deHinanaxid + THPO3UH 6,0 7,72 7,55 8,63
CyMa aMiHOKHCIIOT 36 41,89 39,73 45,17

o3mopoByiy. [lomanbi gocmipKeHHs Oy-
JIyTh CIIPSIMOBAHI Ha BU3HAYCHHSI MIHEPAITh-
HOIO CKJIa/Ty BAPEHHKIB 3 METOI) PEKOMEH-
Jarii iX y (yHKIIOHATEHOMY XapdyBaHHi
JUTSE IPO(ITAKTUKH FomonedilmTy.
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Abstract. The work in improvements of technology of production of functional semi-finished meat
products covered in pastry was carried out in purposes of creation of product character by sanative
properties. The purpose and objective of this work was optimization of the formulation of forcemeat
and the technology its production. The dual purpose of this work was development of technology of
bringing in the forcemeat of compounds of iodine deficient in all Ukrainian regions, and development
of meat mix, which composition would conform to WHO recommendation concerning of norms of
content of amino-acids in ideal albumen. There was carried out the evaluation of composition of set
of amino-acids of the albumen component, as well as of functional and technological properties of
experimental forcemeat compositions. The examined properties were their capability to hold water
and form stable meat emulsions. The composition of the mix used as the standard for comparison
conformed to the formulation of the minced liver pastry set by the national standard of DSTU
6028:2008 “Frozen Semi-Finished Meat Products Covered in Pastry”. The investigation was carried
with use of samples enriched by adding of 0.3 % of hydrated preparation of “Elamin” produced from
seaweed of Laminaria recommended for adding in rations of sanative destination reach by iodine and
set of mineral compounds, potassium the most. The experimental mixes contained also the additives
of 5 % of wheat cellulose (sample Ne 1), and 5 % of soy albumen (sample Ne 2), and it was shown
that the experimental mixes are character by better organoleptic properties, increased water-holding
capacity, and forming of stable emulsions. The experimental mixes contain the heightened content of
amino-acids as compared with the control one, and conformed to all criteria of ideal albumen. The
final result of the work was development of optimized technology of the frozen functional mince-meat
products covered in pastry. To assist in its introduction, there were developed the Specifications and the
Technological instruction of “Frozen Semi-Finished Meat Products in Pastry of “Vareniki Ozdorovchi”
coded as TUU 10.1-00493706-075:2019 and TIU 10.1-00493706-075:2019, respectively.

Keywords: minced meat, elamin, wheat cellulose, soy albumen, formulation, technology,
functional product.
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HauioHanbHul yHisepcumem biopecypcis i npupodoKkopucmyeaHHA YKpaiHu

AHomayia. Cy4acHi npoepamu 8i06opy Mos0YHOI Xy0obu Xxapakmepusyromecs
36inbUWeHHAM2pYru 03HAK3HU3bKUMpigHeM 2eHemuYyHoioemepMiHayii. TakiamiHunos’as3aHi
3 MOMIUBOCMAMU MEXHIYHUX 3acobie KOHMPOAo (a8mMomMamu308aHi cucmemu OOIHHS,
cucmemu gideo criocmepexceHHs 3a no8ediHKOK, KOHMPOsb rpoyecy PyMiHayii, moujo),
YCriXamu eeHOMIKU, Kosu 8i0bip Ha 0CHO8I 2eHemMUYHUX MapKepie mompebye 000aMKo8020
KOHMPOsto 30 3MIHAMU 8 IX (heHOMUrnosomMy npossi. Ane 0CHOBHUM 3anuwaemeca 8iobip
30 03HAKAaMU, AKi 3yMO6sI0rMb eKOHOMIKY 8UpobHUYMEa. B yro epyry cmanu sxaro4amu
binbwe O03HAK, AKI Moe’da3aHi 3 8i0MEOPeHHAM ma MPOOYKMUBHUM 00820/iMmmMAM
abo 300pos’sm Kopis. [lposedeHO O0C/iOHEHHA 8MAUBY 2eHEMUYHUX ma hakmopis
308HiWHbLO20 cepedosuwa Ha 006posinbHUlI Mepiod o4iKy8aHHS, 8IOKPUMI OHi Ma MOsI0YHY
nMpodykmusHicme. BudineHo Ho8y 03HAKY — repiod OCIMeHiHb, KA 8U3HAYAIACk AK PI3HUUA
Mixc nodosxceHicmio repiody 8iOKpumux OHie ma 00bposinbHo20 nepiody OYiKy8aHHS.
LocnidxeHHs NposoousuCs HO KOPoBax 20/WMUHCLKOI Mopodu (8cbo2o 605 20s1), cepedHili
HaOili Akux cknae 8777 Ke. AK Oxepeno nepsuHHOI iHghopmauii byau 8UKOPUCMAHHI OaHi
npoepamu Uniform Agri, 06pobka sKux 30ilicCH08aACL 3 BUKOPUCMAHHAM OucrnepciliHo2o
ma  KopensauiliHo-peepeciliHozo aHanizy. BuseneHo eipoeidHuli enaue akmopy
«b6amoko» Ha Hadili 3a 305 OHie nakmayii (11,5%), 8iokpumi OHi (5,4 %), nepiod ocimeHiHb
(5,2 %). BcmaHosneHo no3umusHuli 38’a30K Mix< HaO0eM i 8ioKpumumu OHamu (0,115,
p < 0,01), HaBoem ma nepiodom ocimeHiHb (0,165, p < 0,01), Mmix 8iOKpuMUMU OHAMU
i 0obposineHUM nepiodom ouikyeaHHA (0,257, p < 0,01) ma mixc 8iOKpumumu OHAMU i
nepiodom ocimeHiHb (0,955, p < 0,01). [ocniomceHo 3aaexcHicms mpusasnocmi 8ioKpumux
OHig i 00b6p0oBiNbHO20 Nepiody OYiKy8aHHS 8i0 MAKUX NAPAMUNOBUX aKmMopis, AK 6iK
Kopie ma micayp ix omesneHHs. BiomiyeHa meHOeHUis 3MeHWeHHS mpusanocmi 8ioKpumux
OHie ma 00bpoeinbHO20 repiody OYiKY8AHHS Y KOPI8 3 KOX¥(HOK HACMYMHOK AAKMAYEO.
BcmaHosneHo, wjo mpusasnicme 006po8inbHo20 nepiody o4vikysaHHA bynaa Halibinbworo y
Kopis, ki omenunucsa y aucmonadi, bepesHi, mpasHi, a HalimeHworo — y cepriHi. Koposu,

* HaykoBuil KepiBHUK — JOKTOP CLITBCHKOTOCIIONAPCHKHUX Hayk [eTst A.A.
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AKi omenunuce 8 bepesHi manu binbuwly mpueasnicme 8iOKpUMUX OHi8, a 3 omesieHHAM 8
Atomomy — Halikopomuly. 3pobreHi 8UCHOBKU MPO MOXIUBOCMI BUKOPUCMAHHSA 3HAYEHHS
nepiody ocimeHiHb 8 npozpamax 8i0bopy. [JosedeHa MOMIUBICMb BUKOPUCMAHHSA O3HAK

pieHsA 8i0mMeopeHHs 8 npozpamax 8iobopy.

Knrwuoei cnosa: m'sacHuli ¢hapw, enamiH, nuieHUYHa KaimkosuHa, coesuli binok,
peuenmypa, mexHonoaisd, PyHKUioHaAnbHUU NPodykm

Axmyanvnicme.

B mpakTHii ceneKIiiHoro ymaocKoHa-
JIEHHS ~ CUTHCHKOTOCIIONAPCHKIX — TBAPUH
CITOCTEPIraeThCsl TEHJICHIIISI PO3IIMPEHHS
MIKOHTPOJIFHAX O3HAK JUT1 TIONAJIBIIO-
ro iX BHKOPHCTAaHHS B IIporpamax Bimbo-
py. 3 omHOro OOKy, Lie BUKIMKAHO HeOoO-
XIJHICTIO KOHTPOJIFO HOBHUX EKOHOMIYHO
BOKIMBUX O3HAK, & 3 APYTOr0 — MOXIIU-
BOCTSIMU reromiku (Ruban et al.,2019;
Fedota et al., 2018; Cole et al., 2012),
KOJIM BiZI0Ip HA OCHOBI T€HETUYHHX Map-
KepiB  ToTpedye JIOIAaTKOBOIO — KOHTPO-
JFO 332 3MiHAMH B (DEHOTHUIIOBOMY IIpO-
siBi (Ruban et al., 2016; Fedota et al., 2016).
B ocranHi yacu Iie MpE3BENO IO TOSBH
HOBOTO JIOCITITHUIIBKOTO ~ HarpsAMy — TIijT
Ha3Boro  (eHomika  (Bilder et al., 2009;
Houle et al., 2010). Tepmin ¢eromika pos-
KpUBa€ HEOOXIHICTh OUTBII JICTATBHOIO
(OLTBII PErYISIPHOTO B Yaci) KOHTPOITIO Ce-
nexiiiiaux o3Hak (Greenwood et al., 2016;
Koltes etal.,2019; Rubanetal., 2019), a
aHaJT3 3MiH IMX O3HAK PO3KPHBAE OCO-
OJMBOCTI B3aEMOIii «TCHOTHUII-CEPEIOBH-
mie» (Ruban, 1999; Ruban, 1987).

Bifgomo, 1110 MOKa3HWKK BiITBOPEH-
HS CYTTEBO BIUTMBAIOTH Ha CKOHOMIKY
BupoOHwmiTBa (Cole et al., 2020), ame B
CeNeKINii I1i O3HAKM MaroTh CJaOKy re-
HETUYHY JETepMiHAIll0 Ta OLIBIION
MIpOI0  3ajliekarh  Bil MEHEDKMEH-
Ty 1 romiBm Xymoou (Alietal.,2019;
Brzakova et al., 2019). Tak mnepeBaxHa
YacTHHA YCIIIITHOTO 3aILTiTHEHHS KOPOBH
3aJICKUTH BiJl TIPOPECIOHATI3MY TEXHIKa

IITYYHOTO OCIMEHIHHS Ta BETEpHHAp-
HOTO JTiKapsi, sIKi BIZICTEXKYIOTh CTaH BiJi-
HOBJTIOBAJTbHUX IMPOILICCIB B TIEPiof TicIs
OTENICHHSI. B CHCTEeMy KOHTDOJIO CTaHy
BIITBOPEHHSI KOPIiB JIOJIATKOBO BKITFOYE-
HO TaKy O3HaKy, SIK TEpiojl OYiKyBaHHS
(Mitioglo et al., 2017), 110 1ajio Ham 3MO-
Ty TepeBIpUTH poOOUY TiMOTe3y BiJHOC-
HO MOXJIMBOCTEH BHKOPHUCTAHHS I[HOTO
MOKA3HUKA B CEJICKI[IHHOMY TPOIIECi.

Ananiz ocmanuix 00cioNceHv
i nybnixauiii.

JloOpoBiIBHUI  TIEpio  OYiKyBaH-
H1 ab6o VWP (Bin anmi. voluntary
waiting period) — BHU3HAYAETHCS 5K
iHTEpBaJl BiJl JaTH OTENICHHS /IO JaTH
MEPIIOr0 OCIMCHIHHS KOPOBH, TIpH-
WHATOrO CIEliaJicTOM Ha OCHOBI
OIIIHKK CTaHy OpraHiB BiATBOPCHHS
KOpPOBH, a00 1HIIUX YMPaBIiHCHKUX Pi-
mienb (Fleming et al., 2019). Ha Ttpu-
BAJIICTh 1[LOTO TEPIOAY CYTTEBO BILIH-
Ba€ TEXHIK IITYYHOTO OCIMEHiHHS a0o
BETEpUHAPHUHN JIKap Ha OCHOBI OIliH-
KA 3arajbHOr0 CTaHy Ta PETeNbHO-
ro OOCTEeXKEHHsI OpraHiB BiITBOPCHHS
koposu (Miller et al., 2007). Ha VWP
BILUTUBAIOTH OCOOJIMBOCTI IUIAHYBaHHS
OTeliB, BUKOPUCTAHHS CXEM CHHXPOHi-
3allii 0XOTH, & HAUTOJIOBHIIIIE — KBaJi(i-
Kallii BeTepUHAPHHUX JIIKapiB Ta TEXHIKIB
HITYYHOTO OCIMEHIHHS, TOMY 3HAYCHHS
[BOTO TIEPIONy JyXKE PISHUTHCS MIXK
rOCIOJaPCTBAME 1 TBApPHHAMHU OJHOTO
crana (Fleming et al., 2019).
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Harinommpenimmmu NpUYUHA-
MH 3MIHH TPHUBAJIOCTI IBOTO IEpio-
ny OyB CTaH KOpIB IICJsI OTEJICHHS —
50 %, ce3oH oteneHHs — 18 %, pi-
BEHb TPOAYKTHBHOCTI — 18 %, HOMEp
oreneHHs — 14 %, Ta iHII TPUYUHA —
14 % (Dejarnette et al., 2007)

B ymoBax HifiepiaHIChKHX (HepM
ontuMaibHuii VWP ckiaB 6 THIKHIB.
Cepe/iHi €KOHOMIYHI BTpaTH BiJI TOIOB-
skeHH1 VWP mnoHan 6 TWXKHIB CKJIailv
9, 26 1 52 €BpO JUIS TPUBAIOCTI MEPIOLY
OYiKyBaHHS BiINOBIAHO 9, 12 1 15 THXk-
HiB (Inchaisri et al., 2011). V mpakrumi
iBHIYHOAMEPHKAHCHKUX MOJIOYHUX
(bepm HOpMaTBHUM BBaXaeTbest VWP B
Mmesxax 60 mHiB (8,5 TrokHiB) (Miller et al.,
2007; Stangaferro et al., 2018).

B yMoBax TpomigHOro KJIiMary ce30H
OTEJICHHSI IPOSIBIISIE CYTTEBHUI BIUIUB Ha
3nagenns VWP (Silva et al., 2017).

3uaiineni 3anexHocri MKk VWP
MeHII sk 50 JTHIB, 1 MEpioioM BiJKpH-
tux nHiB — DO (Bix anmi days open)
3 BIJIMOBITHUM 3HAYEHHSIM BipOTiIHO-
cti (p <0,05), a Takox 3arnIiTHCHHSIM
B mepmi 200 nHiB snakrarii (p<0,01), y
MOPIBHSHHI 3 TIEP10JIOM JTOOPOBIIBHOTO
OYiKyBaHHs KWl OyB Oinbinui 3a 50
nHiB (Fodor et al., 2018)

VWP tpusanictio Bix 45 no 70 auiB
OyB OB’ SI3aHUM 13 MEHIIIUM YacoM py-
MiHAaUII M yac TIYKY 1 MEHIIUM 1HIEK-
COM TIJIBHOCTI MiCJsl MEPIIOro ocime-
Hinas (Yazlik et al., 2018).

3a mammmu (Ali et al., 2019), xoe-
¢imient ycmaakoByBanocti (h?) intep-
Bairy DO y pi3Hux mopin Xymodu cra-
HoBuB 0,09 £0,121, TakoX BUSBICHO
JIOCTOBIPHY TEHETHYHY KOPEJISIIII0 MK
DO Ta HamoeMm 3a jakramito (r = 0,24;
p <0,01). Ile o3Hauae, 110 CeIEKIs Ha
30UIBIIEHHS HAJ00 BIUIMBAE HA 301/1b-
meHHs TpuBaiocti DO.

VY cragax mBinpkoi mopoau CHIA
reHeTH4Ha Kopessiis Mixk DO 1 Monou-

HumH popmamu, DO 1 BUCOTOTO 33AHBO-
'O IPUKPITUICHHS BUMEHI OyJia MO3UTHB-
Horo cranosuia 0,52 1 0,55 BiamoBigHO,
a MK TPUBAJTICTIO CEPBIC Mepioay i mpo-
IOYKTHBHUM JKUTTSIM OyJla HETaTHBHOIO —
-0,60 (Gibson & Dechow, 2018).
Mema 0ocnidrcenns. MeToro n0cii-
JDKeHb OyII0 BH3HAYEHHS BIUIMBY (hak-
TOpy «0aTrpKo» Ha TPHBATICTH HOOpPO-
BiIbHOTO Tepiony ouikyBanHs (VWP),
Bigkputux nHiB (DO) Ta mepiox ocime-
HiHb (Pol), Oy0 mocraBiieHe 3aBIaHHS
BHU3HAYUTH 3B’S30K IUX TEPIOAiB MiXK
c000F0, a TaKOK 3 MOJIOYHOIO IPOIYK-
TUBHICTIO 1 OLIHUTH BIUIMB HA HUX Iapa-
TUTIOBUX (OpraHi3oBaHUX) (haKTOPIB.

Mamepianu i memoou
00CTTiONHEHHS.

JocmimpKeHHsT IPOBOAMIA B yMOBaX
CTOB «Arpoxko», YopHoOaiBcbKOro
paiiony, Yepkacbkoi obmnacti. J{ist aHa-
mizy chopmoBaHa BUOiIpKa

TBapuH yTpUMYBaIX 3 BUKOPUCTAH-
HSIM TIPUB’SI3HOT CHCTEMH Ta JOTHHSIM B
MoJjokonpoBin. KopoBam 3romoByBamu
3araJbHO3MIIIAHUI paIlioH, SKUH OyB
30aJ1aHCOBAHMH 3a €HEprier, OiITKOBH-
MH Ta BITaMiHHO-MiHEPAJIbHUMH KOM-
MTOHEHTAMH.

OciMeHIHHS KOpIB  IPOBOIHIOCS
TEXHIKOM IITYYHOTO OCIMEHIHHS PEKTO-
LEPBIKAJIEHUM CIIOCOOOM. 3a TOTOMO-
TOI0 YJABTPAa3BYKOBHX JOCIIKCHb (iK-
CyBajJOCs HAasBHICTH a00 BiJCYTHICTb
mpoOiieM cTaTeBoro amapary (kicra
a00 TIMO(YHKIIS SEYHUKIB, CYOKITIHIY-
HUH Ta KITIHIYHUA SHIOMETPHT), MIiCIs
9Oro MpPUAMAOCs PINICHHS BiTHOCHO
MOKJIUBOCTEH ociMeHiHHs. J{1s1 OLiHKU
pe3yIbTaTiB  3aILUTITHCHHS BUKOPUCTO-
BYBaJIM TOPTATUBHUN YIBTPA3BYKOBUI
CKaHep, a KOHTPOJIb IPOBOAMBCS BETe-
pHHApHUM JikapeM. Pe3ynsratu BHOCH-
JIHCh B KOMII FOTEpHY IPOrpamy yIrpaB-
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Puc. 1.031akm, siki XapakTepu3yl0Th piBeHb BiiTBOPEHHS KOPOBH

miHHs cragoM — Uniform Agri, B 6a3i
JaHUX sKOT1 30epiraeThecst iHMOpMAIlist
OO BiITBOPEHHS TBAPHH CTala (IaTh
OTEJICHHS, OCIMEHIHHS, 3aIlyCKy, HOMEp
IUTITHAKA CIIepMa SIKOTO BHKOPHCTOBY-
BaJIach I OCIMEHIHHS), Ta O3HAK IIPO-
JYKTUBHOCTI (HaIii TOIIO).

MaremarnyHa oOpoOKa JaHUX IPO-
Bomiacs 3 3acrocyBanasm IBM SPSS
Statistics Ta BAKOPHCTaHHSAM TaKHX MO-
JIyJTiB MPOTpaMu, K 3arajbHa JIiHIHHA
MOJIe)Tb, Tpa(iuHui, KOpEIAMinHUN Ta
perpeciiiHuii aHais.

OcHOBHI iHTepBaTH (O3HAKH), SIKi
KOMILICKCHO XapaKTEepU3yIOTh CKIIAJ-
HUHA TIpOIeC BIATBOPCHHS KOPOBU Ta
OyJIi BUKOPHCTAHI IJIsl aHAITI3y, HaBe/Ie-
HO Ha puc. 1. [ mporo BHKOPHCTAHO
3araJibHO NPUHHSATY B CBITI TEPMIiHOJIO-
rif0 BiTHOCHO 3a3HAUCHHUX IHTEPBAIB,
sgKa periaMeHToBaHa MIiKHAPOTHUM
KoMmiTeToM 3 peectpanii TBapud — [CAR
(Bim anmi. International Committee for
Animal Recording). JlonaTtkoBo Buie-
Ha Taka 03HaKa SK Iepio OCIMCHIHHS —
Pol (Bix anri. period of insemination).
3uauenHs Pol pospaxoByBajoch 3a
KOYKHOFO KOPOBOIO SIK PI3HUIIS MiX 3Ha-
yerHam DO ta VWP.

J1s1 po3paxyHKy FeHETHYHOTO BILTH-
By Ha CEJICKIIHHI 03HAKU B SKOCTI (Pik-
COBaHOTO T€HETUYHOTO (haKTOpa BHKO-
PHCTOBYBAJIN TIOXOIKEHHS 32 OaThKOM
(pakTop «Oarbkoy»). s BU3HAYCHHS
3MiH TPUBAJOCTI OI[IHFOBAHHUX IEPIOJIiB
(VWP, DO, Pol) Bix piBHS NPOIXyKTUB-
HOCTi, JOCJIPKYBaHy BHOIPKY KOpiB
OyJI0 PO3AiJICHO Ha JBI MAaKCHMAaJbHO

PIBHOYKCEIBHI IPYIH B 3AJICKHOCTI BiJ
BEJIMYMHU HAJO0iB Ta 3 ypaxyBaHHSIM
XapakTepy po3MoauTy BHOIpKH (pHC. 2).
Ha ocHOBI xapakTtepy po3mofiny Oymu
chopMoBaHi JIBi Maiibke pIBHOYHCEIb-
Hi Tpynu. Tak KOpOBH, sSIKi Maju Haaii
3a JIAKTaIilo MeHII sk 8777 Kr, yBiHmI-
T 10 HU3BKONPOIYKTHBHOI TpyNd
(n=287), a BIAMOBIHO 3 HAJIOEM BHIIIE
3a3HaueHOI U(PU CKIIAIH TPYITy BHCO-
KOTIPOAYKTHUBHUX KOPiB (1 = 316).

Pesynvmamu 0ocnioncenHs
ma ix 062080peHHA.

[TponyKTUBHICTE  MIAKOHTPOIBHUX
KOpiB 3Haxojwiach B Mexax 4500—
14000 xr MosioKka 0€3 HasIBHUX 3HA4YE€Hb
acuMmeTpii Ta ekciecy. MakcuMaabHa
MPOAYKTUBHICTH 3a(ikcOBaHA HA PiBHI
14 TonH Ha KopoBy. Bubipka Oyna mpen-
CTaBJICHa 3a TMOXO/UKEeHHsAM Bix 18 Oy-
raiB-IuTiIHUKIB TOJIITHHCHKOT MOPOIH
(immopt criepmu 3 CIIIA, Kanamn).

HaiiOimpimii  cepenniii  Hafii 3a
305 nmHiB jakTamii OyJO BHSBJICHO IO
JI0YKaxX ApPMCTPOHTra, MPOJAYKTHBHICTh
SKUX TEPEeBHIIMIA HAIIAIKIB Aynaci-
Ti Ha 906 Kr MOJIOKa 1 BiAIIOBIIHO HA
755 Kr B MOPIBHSAHHI 3 CEpPEIHIMH I10-
Ka3HUKaMu 1o crany (tab6m. 1). Jouku
ApPMCTpPOHTa TaKOX XapaKTepU3yBalld-
cs HAWMEHIIOK TPHUBAIICTIO TEPIOLY
BIIKPUTHX JHIB (98 MHIB) 1 MOIOBKEHO-
CTi TOOPOBIIBLHOTO MEPIOTY OUIKyBAHHS
(59 nui). KopoBu Harmmamku Aynaciti
KpIM MEHIIIOTO HaJIOK, XapaKTepHu3yBa-
Jcs HaigoBIuM 3HadeHHsIM DO.
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Puc. 2. 3HayeHHsI HOPMAJILHOT'O PO3MOAIJIY KOPIB cTala 32 HAT0EM
(Beboro 605 routiB)

1. 3HavYeHHs MOKA3HUKIB MPOJIYKTHBHOCTI TA 03HAK BiITBOPEHH
Y 040K Pi3HUX IJTiIHUKIB

Kins- | Haniit 3a 305 nniB ITepionn, nHiB
TIniganx KICTB JIaKTalu, Kr VWP Pol DO

KopiB M=+m M+m M+m M+£m
Marpikc 24 9326 +260,9* 66+3,0 52+14.,5 118+14,3
Bin Et 76 9476 + 152,7*** 65+3,5 78+8,9 147+16,3
Bimtrecra 39 9254 +225,9*% 60+3,0 87+14,0 147+17,7
Aynaciti 26 8626 £319,9 74+5.4 53+9,9* 1524224
ApMCTPOHT 26 95324238,9%** 5942,1 38+8,9%** 98+9,5%*
Benmxamin 68 8928+203,0 75+9,8 71+7,9 150£17,1
Trmmi 316 8169+£102,8%** 78+11,0 77+4,5 154+£19,2
Bcroro 605 8777+67,8 72+8,5 7243,1 146£17,8

Hpumirka: * p <0,05; ** p <0,01; *** p <0,001.

Takox BiJMideHa 3Ha4Ha Bapiabeb-
HICTh MDK IUIJHUKAMH 3a TIEPiOJoM
ocimeHiHb — Pol. Tak, cepeiHe 3HAYECHHS
1i€T O3HAKU KOJIMBAJIOCH Bijl 38 JHIB (1104-
Ku ApMCTpoHTa) 10 87 mHiB (104uku bimi-
tecra). Llst TeHaeHIIis CIiBIIaa 1o J04Kax
3a3HAYCHMX TUTITHUKIB 3 CEPEIHBOIO TPHU-
BAJIICTIO JOOPOBUIBHOTO TEPIOLY OUIKY-

BaHHA. BUTbII TpUBAIUM J00POBLIBHUM
MepioioM  OYIKYBaHHS XapaKTepH3yBa-
JIUCh KOPOBHU BiJT TUTIHUKA beHmkamina
(75 nmHiB), 110 Ha 5 % OlbIIE HIK cepe-
HE 3HAYEHHS 1IbOTO TIOKA3HHKA 110 CTay.
VY 3B’43Ky 3 UM, MM 3JIHCHIIN OI[IHKY
CTYIIEHIO BIUIMBY (pakTopy «Oarbko» Ha
OCHOBHI CeNeKIIiifHI 03HaKH (Ta0. 2).
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2. OuniHka BILINBY (hakTOpy «0aThKO» Ha OLiHIOBaHI 03HakH (n = 605 rou.)

O3Haka CTyIiHb BIUIUBY F BiporianicTs
Hapiii 3a 305 quiB makrarii 0,115 4212 0,000%**
VWP 0,027 0,890 0,592
DO 0,054 1,852 0,017%%**
Pol 0,052 1,758 0,027***

Mpumitka: ***— p < 0,001

3. KoedimienTn kopeJsinii Mizk 0CHOBHHMH CeJIEKIIHHIMH 03HAKAMH KOPiB

[MapHi 03HaKK Koeimient xopensiii
VWP -DO 0,257**

DO — Hapiii 3a 305 nniB 0,115%*

VWP — Hagpiii 3a 305 nniB -0,141%*

DO - Pol 0,955%**

Pol — Hapiit 3a 305 nuiB 0,165%*

Hpumitka:**—p <0,01.

BcranoBiieHo, 1o BIUTHB  (hakTopy
«DaTbKO» HA MIHJIMBICTH OLIHIOBAHUX
o3Hak konmBaBcs Bix 2,7 1o 11,5 %. He

MiATBEPPKCHO BIPOTITHOTO BIUIUBY Te-
HETUYHOTo (hakTopa, IO aHali3yBaBCs
Ha VWP, pazoM 3 1M BipOTiTHO 3HATY-

Puc. 3. Po3noxin Ta perpeciiinuii 38’130k Misk Hagoem 3a 305 qHiB JakTanii
Ta 3Ha4eHHsIM DO y kopiB (r=+3,38)
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Puc. 4. Po3nogis xkopiB craga 3a 3naueHnsm (Pol).

WA BIJIMB BHSBIEHO Ha TaKl O3HAKH,
sk Hamid 3a 305 muiB makramii (0,115,
p < 0,001), imrepan Pol (0,052,
p <0,001) ta DO (0,054, p <0,001).

AHaJTI3 KOPEIAIHHUX 3B’ A3KIB MiXK
Haz0eM 3a 305 mHIB JakTanii i mepio-
JIOM BIJIKDUTHX JIHIB OYyB MO3UTHBHUM
+0,257 (p < 0,01), mwo Bka3ye Ha morip-
meHHs (QYHKIT BiITBOPEHHS 3 ITiJIBHU-
IIEHHSIM HanoiB. llo3uTuBHUN 3Hauy-
U KOPEJSLIHHUN 3B’SI30K 3 HAJI0EM
3a 305 nmuiB nmakranii (p < 0,01) manu
Taki o3Haky, sk DO Ta Pol (tabm. 3).

3a 3MeHmeHHs 3HauyeHb VWP cro-
CTepIraeThCs 30UTHIICHHS HA/IOB y KOPIB
(r=-0,141), mo Bka3zye Ha Kpalli BiJ-
HOBJTIOBAJIbHI TIPOIIECH Y KOPIB B MICHIS
OTEJIbHUM TIEPIOf.

Perpeciiinunii aHamiz Mk TpuBai-
CTIO CEpBIC Mepioay 1 HAJTO0EM 3a JIaK-
Tallilo TOKa3aB, IO MPH 30iIbIICHHI
HaJ010 Ha +3,38 K TPUBAJICTh CEPBIC
nepiony 3poctae Ha 1 100y (puc. 3).

Po3znonin yactor 3a mepiooM ocime-
HiHb (pUcC. 4) TOBOIMTH, 10 B aHATI30Ba-
Hiif BHOIpII HaWYacTile 3yCTPIYarOThCS
KOpOBH 3 HOro TPHBAJICTIO B JIiara3oHi
70 50 mHIB (CTPOKM TPOSIBY JIBOX CTare-
BUX IIMKIIB), IO CBLTYUTH MPO BITHOCHO
BHCOKHI PIBEHb 3aILTITHEHHS 1 OCOOIUBO
TTCIIST MPOXOIKEHHSI TIepioy JT00POBLIb-
HOTO OYIKyBaHHSI, SIKUI XapaKTePH3yBaBCs
BIJIHOBJICHHSIM CTaTeBUX (DYHKIIIH Y KOPIB.

YactiHa KOpiB Oysia YCHIIIHO 3a-
IUTITHEHA B HACTYITHHX YacOBHX Iepi-
oflax, M0 HANeBHO, ITOB’SI3aHO MEPII 3a

4. 3anexnicTs nopos:xkenocti VWP, DO Ta Pol Bix piBHsI npogyKkTHBHOCTI

. . Tpusaiicte, qHIB
I'pyna Tonis | Hapniii, kr
VWP DO Pol
HusbkonpoayKTuBHa- 287 7391+59,0 70+ 1,30 137+4,78 | 66+ 4,46
BucoxonpoayktuBHa- 316 10230+53,2 65+0,94 148 4,58 82 +4,56
PizHuns Mix rpynaMu - -283 0k -5, 2%k +11,00%* [ +16,00%**
Mpumitka: **p < 0,01, ***— p < 0,001
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Puc. 5. 3anexuicts nepionis DO, VWP ta Pol Big HoMepa nakTanii kopoBu

Puc. 6. 3anexuicTs nepiogisB DO, VWP Ta Pol Bix micsiusi oTesieHHSI KOPOBH

BCE 3 piBHEM IMPOIYKTUBHOCTI Ta TaKH-
MH HaCJIIJIKaMH, K BiJ’ eMHHH OaJiaHc 3a
JKMBOIO MAcol0, CTYITiHb BIOJOBAHOCTI.
Tak 3 manux tabir. 4 BUIHO, IIO 10 TPY-
i BUCOKOIIPOAYKTUBHHX KOPIiB CIIOCTE-
pIraeThecsl BIPOTIMHO 3HAYYINA PI3HHUISL
3a BciMa TepioaMM, sIKi BKIIFOUCHI JI0

ananizy (VWP, DO, Pol) B mopiBHsHHI 3
HU3BKOIIPOAYKTUBHOIO TPYIIOL0.

Mu poBeH aHali3 MOKITUBUX 3MiH
tpuBanocti nepiogis VWP, DO ta Pol
Bil BIKy (HOMepa) JaKTalii KOpPOBH
(puc. 5) Ta KaJeHIAPHOTO MiCSIs OTe-
JICHHS, 200 MEPioay POKY.
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BinMiyeHa 3arajbHa TEHICHINS 3MEH-
IIICHHS TTOIOBKEHOCTI MEPIOMIB, SIKI XapaK-
TEPU3YIOTh PIBESHB BIITTBOPEHHSI 3 BIKOM JIaK-
Tali (10 IMOCTOT JIAKTALIIT), IO CBITYUTH ITPO
Kpalyii piBeHb BIITBOPEHHS Y MOBHOBIKO-
BHUX KOpIB, HDK Y MEPBICTOK Ta KOPIB 3 Jpy-
UM OTEJIeHHAM. TpHBATICTL JTOOPOBLILHO-
TO TIePIOTy OYIKYBAHHSI 1 TIEPIOY BIJIKPUTHX
JIHIB 3HAYHO 3MIHIOBAINCH B 3AJIEKHOCTI BiJl
MICSIIIS OTEJIeHHsT KOpiB cTajia (puc. 6). Tak
Haifnosma TprBaticts DO Oyna y KopiB, siki
OTEITHITKCS B OEpe3Hi, 110 BKa3ye Ha MOIH-
(hiKyrOUHii BIUTUB (haKTOPIB CEPEIOBHIIA HA
1IFO O3HAKY. Y JIOCIIDKEHHI aMEPUKAHCHKIX
¢axiBui (Oseni et al., 2003), sike Oyro mpo-
BEJICHO HA KOPOBAaX TOJIITHHCHKOI TIOPOIH
B Pi3HUX (hepMEPCHKHX TrOCIIONApCTBAX, Ta-
KOX BIIMIYEHO, 1110 KOPOBH, SIKI OTEJAITHCS
came B Oepe3Hi MaJli HAWOUTBIIT TPUBAIHIA
TIePIO/ BIIKPUTHX JTHIB.

TakuM YHUHOM, BHAIEHO TPYITY
BOXJIMBUX O3HAaK Ta BiAIPalbOBaHO
3arajbHy CXeMy JJIsi KOPEKTHOI OLiHKH
BIUIUBY T'€HETHYHHUX T4 HETCHETHYHHX
(hakTOpiB HA PIBEHb BiATBOPECHHSI.

JleranpHa poOoTa B TaHOMY HarpsiMi
Oy/ie MPOIOBKYBATHCh 32 YMOB (hopmy-
BaHHsI OLTBII PENPE3eHTaTUBHNX BUOIPOK.

Bucnosexu i nepcnekmuéu

1. BusBICHO BIPOTIAHO 3HAYYIIHHA
BILUTHB (hakTOpy «OaTbko» Ha Taki
O3HAaKH, SK Hajii 3a 305 qHiB JaKTa-
uii (0,115, p <0,001), mepiox ocime-
Hige (0,052, p < 0,001) Ta mepiox
Binkputux aHiB (0,054, p < 0,001),
0 JIa€ MOYKJIMBICTh TOKPAIIMUTH I1i
O3HAKH CEIEKLIMHUM IUIIXOM.

2. YCTaHOBJICHO BIpOTi/IHI 3MiHH B CTO-
poHy 30umbIIeHHS TpuBanocti DO
ta Pol 3 mijBUINEHHSIM PIiBHS IMPO-
JYKTHBHOCTI KOPIB.

3. BiagmideHo JUHAMIKY 3MiH O3HAK PiBHS
BIZITBOPEHHST B 3aJIGKHOCTI BiJ BIKY
KOPIB Ta MICSIIS OTEJICHHS, 1[0 BKa3ye

Ha HEOOXIHICTh OILIHKK BIUTHBY IHX
(hakTOpiB IpH MOOY/IOBI 3arajabHOI MO-
JIeJTi OLIHKY T€HEeTUYHOI LIIHHOCTI.
3HauyHa BapiaOeIbHICTH TEpiomy
OCIMEHIHb Cepel JIOUOK pPIi3HUX
IUTIIHUKIB  CBIYUTH TMPO MOXKIIH-
BICTh BHKOPHCTAHHS IIHOTO ITOKa3-
HUKA JUIsI KOPEKTHOI OI[IHKY BILIMBY
TeHETHYHUX Ta HEreHETUYHUX (ak-
TOpPIB 32 YMOBH (HhOpMYBaHHS OLIBII
penpe3eHTaTHBHUX BHOIPOK.
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Abstract. Modern cattle selection programs are characterized by the increase of traits with a low
level of genetic determination. This change is associated to a technical means of verification capabilities
(automated milking systems, behavioral video surveillance systems, control of rumination process, etc.),
the success of genomics when selection based on genetic markers requires additional controls over the
phenotypic changes. But the basic selection remains the production economy-based selection process.
Recently, more features related to reproduction and productive longevity or animal health have been
included in this group. A study was carried out on the effects of genetic and environmental factors on
the voluntary waiting period, the open days and milk productivity. A new feature was identified — the
insemination period which was defined as the difference between the length of the open days and the
waiting period. Investigations were carried out on Holstein cows (605 heads in total), the average milk
yield which amounted 8777 kg. The majority of the primary information was the data of the Uniform Agri
program, which analyzed using variance and correlation-regression analysis. Weak probable impact of the
«father» factor on the 305-day milk yield of lactation (11.5 %), the open days (5.4 %) and the insemination
period (5.2 %) was identified. A positive, reliable and weak correlation was found between lactation milk
yields and service period (0.115, p <0.01.), and between service period and voluntary waiting period (0.257,
p <0.01). The dependence of the length of the service period and the voluntary waiting period on paratypic
factors such as the age of cow’s lactation and the month of their calving is investigated. As such, a tendency
to reduce the length of the open days and the voluntary waiting period in cows with each subsequent
lactation. It is found that the length of the voluntary waiting period was the largest in cows that calved in
November, March, May, and the shortest—in August. At the same time, cows that had calved in March was
the largest the open days, and with calving in February — the shortest. It was concluded that the possibility
of using the value of the insemination period in the selection programs. The possibility of using the traits of
the level of reproduction in the selection programs has been proven.

Key words: level of reproduction, insemination period, milk yield, voluntary waiting period, open
days, Holstein breed.
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AHomauyif. Y 38°A3Ky i3 302a/16HUM MO2iPLIEHHAM eKos102iYHOT cumyauii ma roe a3aHuUM 3
YUM NOCUAEHHAM HE2aMUBHO20 8I1/1U8Y HO CMAH 300p08 Al CrIOXUBAYI8 po8edeHi A0CiOHEHHS
3 PO3pPOobrIeHHs peuenmypu COCUCOK, AKI XapaKmepu3yromecs, 0300p084UMU 8/10CMUBOCMAMU.
Memoro 8uKoHaHHA pobomu 6ys0 pPo3pobreHHA cKAady M ACHOI ghapuiesoi Komnouyii,
W0 XapaKkmepusyemoscs MiHiManbHO Yymsausicmio 00 Oii OKUCHUKIE ma 36a/10HCO8AHUM
MIHEepasbHUM CKIa0oM i HAOAE 8UPOBIEHOMY 3 Hei IPOOYKMY s1iKy8asibHO-MPOGINaKMUYHUX
enacmusocmeli. B pobomi 8U3HAYEHO Criocib 20sbMySaHHSA MPOYECi8 OKUC/HBAIbHO20
1CYBAHHSA M SCHOI Cymilui 11i0 Oi€r0 OKCU2eHY UWISXOM 88e0eHHS 8 CyMill eKCMPaKmy PO3MapPUHY.
BU3HQ4YeHO MOMIUBICMb 3MeHWEHHS 003YB8AHHA KAMIOHY HaMpIto 3aMIHOK KaM SHOI coni
Ha 36aza4eHy AAMIHAPIEID MOPCbKY Cinb, WO 00380/1UM0 MAKOM 3MeHWUMU O003Y8aHHS
MOKCUYHO20 Himpumy Hampito. [locnioxieHHs nposoousu Ha M ACHUX (papuiax. 3a KOHMPOsIb
8uUKopuCMaHo peuenmypy m’sacHoeo gapwly 3a ACTY 4436:2005, w0 BK/MOYAE ANOBUYUHY
(33 %), cauHuHy HaniexupHy (33 %) ma cauHUHY #cupHy (34 %). Y cknadi macHoOi cuposuHu
00Cs1i0HO20 3pasKa emicm A108UYUHU B0 3MeHWeHo 00 30 %, CBUHUHU HamiexUpHOi — 00 26
% BHACMIOOK 8K/OYEHHS 00 peuenmypu binky naasmu kposi (1,0 %), anenscuHosuUX Xap4yo8ux
80s10KoH (0,5 %), a makox« 800u 00 ix eidpamauii (7 %). Y cknadi npsHowie ma 0ornomMirxcHuUX
mamepiarie 00ciOHO20 3PA3KA KYXOHHY Cinb (2,2 %) byno 3amiHeHO Ha cinb mopceky (2,1 %),
a MaKoM< 3MeHWeHo emicm Himpumy Hampito 3 0,0075 % 0o 0,0050 % eHacniook esedeHHs
ekcmpaxkmy posmapuHy (0,15 %) ma 6akmepiansbHozo npenapamy «Inposim JIPP» (0,05
%) 0o macu chapwiesoi cymiwi. EKcrnepumeHmareHi ma 0ocnioHi 3pasku gapwie eomysasnu
WIAISIXOM 30CO/MHOBAHHSI M ACHOI CUPOBUHU, i BUMPUMKOIO rpoms2om 08ox 0i6, eidpamauieto
CyXux npernapamie naasmu Kposi ma arnesbCUHOBUX XApP4Y0B8UX BOSIOKOH, 3MIlLYSAHHAM YCiX
iHepedieHmis, HAMOBHEHHAM OMPUMAHOI CYMilUUWIKO 0BOIOHOK, BUMPUMKOIO OMPUMAHO20
Hanienpodykmy rnpoms2oM 3 200uH, (020 cmepunizayiero, mepmiyHoro 06pobKoro ma
GhiHIWHUM 0X0n100MeHHAM 00 3-5° C. KoHmposito nidns2anu OUHAMIKA 3MiHU iX MepOKCUOHOoR0 i
KUC/IOMHO20 Yuces #upy. 3HaYeHHs MOKA3HUKI8 8U3HAYAsIU CMAHOaPMU308GHUMU MeMOOamu,
a KOHUeHmMpauito xnopudy Hampito — memodom Mopa. Op2aHOoAernmuYHi NoOKAasHUKU AKocmi
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COCUCOK CmMaHOapmMuU308aH020 Ma 0O0C/IIOHO20 CKAAOY BU3HAYanU MemoOOM eKCrepmHoi
OUiHKU. [TOKa3aHa MOX/IUBICMb NMOO0BHEHHA 20PAHMOBAHO20 MEPMIHY 36epi2aHHSA COCUCOK
3 3 0o 10 0i6 i su3Ha4eHa MOMIUBICMb 3aMiHU Yy ¢haplui Kam SHOI coni Ha MOPCbKY, U0
30 36epexeHHA 8i04ymms AocmamHocmi cosoHocmi PodyKmy 00380/UM0 3MeHWUMU
003y8aHHA KamioHy Hampito Ha 30 % i 36aeamumu gapul MiKpoesemeHMamu — Kasnbyjem,
MazHiem ma 2ocmpodegpiyumHum (Godom. Po3pobrieHa KoMbIHOBGHA peyenmypa COCUCOK
«0300poesui», 3 BUKOPUCMAHHAM bBiflKy MAG3Mu Kposi ma yumpycosux Xap4YosUX B0SIOKOH.
Po3pobrieHy peuenmypy OOUinbHO BUKOPUCMOBYS8AMU Of1f MPOMUC/I0B020 8UPOBHULMEA
COCUCOK HO M’AcornepepobHUX rMiornpueMcmeax.

Knrouoei cnoea: AaKicme, COCUCKU, GHMUOKCUOAHM, pO3MAPUH, MOPCbKA Cinb, Xap-

4o8i 006a8KU

Axmyanvnicme.

[IpiopuTeTHUM 3aBJaHHSM YCIX TIa-
Ty3eil XapuoBoi IPOMHUCIIOBOCTI € 3a0e3-
TICYCHHST BUCOKOI SIKOCTI Ta OE3IEYHOCTI
BUPOOJIEHOI TPOMYKITii. 3HIDKEHHS Oe3-
TICYHOCTI MPOMYKTY TIOB’SI3aHO TIEPEIyCiM
3 HAKOIIMYCHHSIM Y HOMY IIKIUTHBHX UL
3I0pOB'sl CHONYK, IO YTBOPIOIOTBCS IIiI
Yac OKMCHEHHS OPTraHiYHUX PEYOBHMH ITijT
JIEFO 30BHIIITHBOIO Ta BHYTPIIIHBOIO 10Hi-
3yBAJIBLHOTO OIPOMIHIOBAHHS Ta OKCUTCHY
1 MEPOKCHUTIB, SIKI BUHUKAIOTh 3a HOro B3a-
€MOJIIT 3 KOMITOHEHTAMH M SICHOT CyMiIIIi
Ta BUIBHHMX PAJMKAIIB (BUCOKOAKTHMBHHX
CIIOJYK KUCHIO Ta a30Ty). 3BayKalOuM Ha
3HAYHY YaCcTKy B PAIliOHI JIFOICH M SICHHX
MPOJTYKTIB Ta HETPUBAIUI Yac iX rapaHTo-
BaHOI PUIATHOCTI 10 CIIOKUBAHHSI, TIEPe]
PO3pOOHUKAMU TEXHOJIOTIH 1 BUPOOHHKA-
MH 1HHOBAIIHHOI TPOMYKILi MOCTaBICHA
3a/aua TaIbMYBAaHHS IIPOIIECY IICYBaHHS
BUPOOJICHOT TIPOIYKIIii 1 THM MOIOBKHTH
rapaHTOBaHWN TepMiH 1i 30epiranHs 0e3
TIOTIPIICHHSI CIOXKUBYMX BIACTHBOCTEH.

AHaniz ocmannix 00cnioHceHv
ma nyO6nikauiii.

XapakTepHi Ui M SICHUX CHCTEM
OKHUCITFOBAJIbHI  TIPOLICCH  TIPOXOZSATh B
0ararux BOJOKO CEPEIOBMIIAX 3a ydyacTi

KHUCHIO TIOBITPSI Ta YTBOPIOBAHUX 32 HOTO
y4acTi MePOKCHUIIIB, TOIOBHUM YHHOM IIe-
POKCHUILy BOIHIO HZOZ.B 000X BHITAjKaXx,
yepe3 iX HeCTaOUTBHICTh B CIAOOKUCIIHX
CEpEelOBHINAX, Y Maci IPOIYKTY YTBOPIO-
€ThCS aTOMAPHHI KUCCHB.

3a #ioro yJacri B Maci mpoIayKTy yTBO-
PIOIOTBCST TAKOK XapaKTEpPHI HASBHICTEO
HECIIAPEHOTO EJIEKTPOHY CIIONYKH KHCHIO
Ta a30Ty BHCOKOAKTHBHI y XIMIYHOMY BijI-
HOILICHHI «BLTbHI PATUKAIIID). Ix tist Ha KoM-
TIOHCHTH M 5ICa TIPH3BOIHTE JI0 OKUCHCHHS
JIITIJIiB, OCHOBHUM PE3YJIETaToM YOro € I10-
TIpIICHHS OPraHOJENTHYHHX TTOKA3HHKIB
SIKOCTI, TIEpIII 32 BCE, MPOTIPKHHEHHS MPo-
IyKTIB T, y TICBHHX BUIIAJKAX, YTBOPCHHS
HeOe3MEeUHHX JUTsI CTaHy 3/I0POB 5T PEYOBHH.

Jnst MiHIMIZaIi BHIKOCTI TPOXOJI-
JKEHHS IIMX TIPOIIECiB, y XapyoBid Mpo-
MFCIIOBOCTI 3aCTOCOBYIOTH PSIIT CITIOCOOIB,
Yy TOMY YHCII KOHTPOJIb YMOB 30epiraHHs
TOTOBHMX BHpOOIB, peTebHHUI BHOIp CITO-
COOIB TIaKyBaHHsI, TAKyBAJIBHUX Marepia-
JIIB TOIO. AJie HaiyacTille 3 i€ METOK
BUKOPHCTOBYIOTh BBEICHHS B KOMIIO3H-
IIFO IHTPEMIEHTIB 3 AHTHOKCHIAHTHUMH
BIIACTUBOCTSIMY, SIKi IIEPIIIOIEPIOBO B3aE-
MOJIIFOTh 3 BUTbBHUMH PajIMKaIaMH, sIKi Xa-
PaKTEPH3YIOTHCS HASIBHICTIO HECTIApEHHX
CIICKTPOHIB 1 3aXMIIAKOTH BiJl PO3KJIAICHHS
KOMIIOHEHTH M SICHOI OCHOBHOI CHPOBUHHU
(Ban-TTprmmko Ta iH., 2016).
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J171s1 TOMOBKEHHS FapaHTOBAHOTO TEp-
MiHy TPUAATHOCTI M’SICHUX TNPOIYKTIB
[IUPOKO BHUKOPHUCTOBYIOTH POCIMHU Ta
EKCTPaKTH POCIIHH, IO MICTSTh, TaK 3Ba-
Hi, (raBoHOi M (010(h1aBOHOIN ), HAMTPHU-
KJIaJ1, IETPYIIKY, YACHUK, TPEUKY, YOPHH-
IFO T 1HIII STOAM, OAHAHH, IIUTPYCOBI, &
TaKOXK YepPBOHE BUHO, YOPHHUI IIOKONAJ
(i3 BMicTOM Kakao-000iB moHanm 70 %),
YOPHHUI Ta 3eJeHNH Yail. Y 3aralbHOMY
BUIIAJIKY, MOJIEKyIa (IaBOHOINY (CIIoy-
KU TEPIICHOBOI IPUPOAN) MICTHTH «CKe-
jet» 3 15 aromiB BYIVICIIO, Y TOMY YHCIIL
XapakTepHi HASBHICTIO YYTIMBUX 1O Il
BUTBHHX PAJUKAIIB HEHACHUYCHUX XiMiy-
HUX 3B SI3KIB TBOX (DEHOJBHHX Ta OIXHOTO
TeTePOLMKITIYHOTO KLTBIIS.

Hapasi Bimomo OuThII 5K 5 THCAY BijI-
HECCHHX JI0 IHOT0 KJIacy CIIONYK, Xapak-
TEPHUX HU3bKUM PIBHEM TOKCHYHOCTI, 1110
JIO3BOJISIE BBOMIUTH 1X Y TIPOLYKTHU MOBCSIK-
IICHHOTO pauiony (Singletaryetal., 1996),y
TOMY YHCJTi 1 Y M SICHI KOMITO3HIIii.

Cepen Oaratux ¢uaBoHOiaMu 100a-
BOK aHTHOKCHJIAQHTIB POCIHHHOTO ITOXO-
JOKSHHS OCOONMBE MiCLle HAJISKUTh PO3-
MapHHY, JINCTS Ta cTeOla sIKOTO MICTSTh
JOCTaTHEO BEJIHKY KUIBKICTh KHUCJIOT:
pPO3MapHHOBOI, KaBOBOI, KAPHO3UHOBOI,
a TaKOX 3/IaTHHUX TaIbMyBaTH IIPOIECH
OKHCHEHHSI )KUPIB aCKOPOIHOBOI KHCIIOTH
ta xapotuHoinis (Cherednichenkoetal.,
2021). IlpucyTHi y pociuHi (IaBOHOIIH
TaKOXK XapaKTePU3YIOThCS JIKyBaJIbHH-
MH BJIAaCTHBOCTSIMH, 30KpEMa aHTHMY-
TarcHHOI0 Ta MPOTHITYXJIHHHOIO II€IO:
BBefleHHS | % eKcTpakTy po3MapuHy
B DKy MHIIEH 3MEHIIWIO PIBEHb pPaKy
MOJI04HOi 3aj103u Ha 47 % (ba3apHoBa,
Bepetnos, 2004). B mpogykrax nepepo-
OJIEHHS1 pO3MapUHYy, 30KpeMa B €KCTPAKTI
3HAICHO HE MEHIII HiX 29 XapaKTepHUX
AHTUOKCHUIAHTHOIO aKTUBHICTIO PEIOBUH
(99,87 % 3aranbHOi Macu €KCTPakTy),
y Tomy uuci 95,1 % MOHOTepIeHIB Ta
4,77 % cecksiteprieHiB: 1,8-11HEOIMY,

KaM(opH, O-MiHEeHY, [-TiHeHy, ajie ce-
peI TakuX B €KCTPAKTI MICTHTBCS Haii-
ounbme — 5,84 % po3MapHHOBOI KHCIIO-
TH, XapaKTepHOI HASBHICTIO aKTUBHOTO
y XIMIYHOMY BIJIHOIICHHS TOJABIHHOIO
3B s3KY (Raskovi¢ etal., 2014) (puc. 1).
Pe3ynbsratoM BBENEHHS pPO3MapHHY
a00 EKCTPAKTY 3 HHOTO y M SICHI (hapIiieBi
KOMITO3HIII] € TIOTY)KHUH aHTHOKCHIAHT-
HUM e(eKT, 3aBASKH YoMy MPOAYKTHU 13
BMICTOM JIIMIJIB MOXYTh 30epiratucs
OLTBII TPUBAJIHIA Yac Oe3 ICYBaHHSI.
Memoto poboomu € po3poOIICHHS
CKJIay M SICHOI (hapmieBoi KOMITO3HIIII,
0 XapaKTePH3y€EThCS MiHIMATBEHOIO
YyTJIMBICTIO JIO JiT OKUCHHKIB Ta 30a1aH-
COBaHUM MiHEpaJIbHUM CKJIAJIOM i Hagae
BUPOOJICHOMY 3 Hel MPOIYKTY JIKYBaJb-
HO-TIPO(ITAKTUYHUX BIACTHBOCTEH.
JU1 DOCSTHEHHSI MOCTaBICHOI METH
OyJTi BU3HAYCHI HACTYITHI HAYKOBI 3aBIIaH-
HS: 32 pe3yJIbTaTaMy JOCIIDKSHHS JTIHA-
MIKHM 3MIiHHA KHCJIOTHOTO 1 TMEPOKCHIHOTO
YUCeIN KUPY BIOPOIOBXK 30epiraHHs KOH-
TPOJBHUX Ta JOCTIHHUX 3pa3KiB COCHU-
COK BCTAQHOBHUTH ONTHMAJbHY KUIBKICTH
BHECCHHS EKCTPAKTy pO3MapuHy y hapir
JUTS TIOZIOBYKEHHST TEPMiHY 30epiraHHs; Ha
OCHOBI JIaHMX MIHEPAJIBLHOTO CKIIay MOp-
CBKOI Ta KyXOHHOI COJIi Ta 3a pe3yJbrara-
MH OPraHOJICITHYHOI OIIHKH PIBHA CO-
JIOHOCTI (hapIliB BU3HAYMTH JOILIBHICT
3aMiHM B JOCHTITHHAX 3pa3kax COCHCOK
3BHUYAIHOT KYXOHHOI COJIi Ha MOPCBKY;
PO3POOUTH PELIENITYPH Ta TEXHIYHI YMOBU
BUPOOHHUIITBA COCHCOK 3 JTIKYBaJIbHO-TIPO-
(LTAKTUYIHAMU BIIACTUBOCTSIML

Puc. 1. Po3mapuHoBa KHCJI0Ta
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Mamepianu ma memoou
00CTTiONHCEHHS.

JlocmipkeHHS TIPOBOIMIIA B TTOPIB-
HSUTBHAX YMOBaX 3 BHKOPHCTAHHSM CO-
CHCKOBOTO (hapIry, CKIIAJ SIKOTO HOPMO-
Banuii crangaptom JICTY 4436:2005
«KoBbacu BapeHi, COCUCKH, CapIeibKH,
XJmiou M’sicHi». Jlo ckiamy JOCHTiTHOTO
3pa3Kka JD0JaTKOBO OyiH BBEICHI H00aB-
KH OLJIKa IJ1a3MH CBUHSYOT KPOBI, arelib-
CHHOBHUX Xap4YOBHX BOJIOKOH, EKCTPAKTY
po3MapuHy Ta OakTepialbHOTO IIpe-
napary, SKHA MICTUB MOJOYHOKHCIT
OakTepii Ta MIKPOOPraHi3MH IITAMy
Staphylococcus carnosus. BimMiHHICTIO
JIOCJITHOTO 3pa3ka TakoK Oysa 3aMiHa
3BHYAWHOI KaM sIHOT COJIi Ha 30aradeHy
JaMiHapiero MOPChKY citb. CKIIaj OCi-
JOKCHHX 3pa3KiB HaBeIeHHUH B Ta0mII 1.

M'sicHy CHPOBHHY, IIO BHKOPHCTO-
BYBaJIach ISl BUTOTOBJICHHSI KOHTPOIIb-
HOTO Ta CEKCIICPHMEHTAIBHHUX 3pa3KiB
(bapiiiiB, Hapi3aaM Ha IIMATKH 1 OAPiO-

HIOBAJIM B M 'SICOPYOIIi, TOIaBaNHU CLTh Ta
PO3paxoBaHi KiJIbKOCTI HITPUTY HATPIIO 1
nykpy. IlepeminnyBaHHs cyMmilei mpo-
BOJMIIM y MIKCEpl 3 PaMKOBOKO Milla-
KO0 3a MIBHIKOCTI 30 00epTiB Ha XBUIIU-
HY, mpoTsiroM 10 XBIIHH 10 TOCSTHEHHS
ofHOpiAHOT KOoHcucTeHIli. [loconeHe
M'SCO BUTPUMYBAIH IUIsI BU3PiBaHHS
npoTsiroM 48 TOAWH Yy XOJOAUIHHHKY
(°=3-4°C). To BUKOPHCTAHHX B CKCIIE-
PHMEHTI CyXHX aleIbCHHOBUX BOJIOKOH
Ta OUTKa IJIa3MH KPOBI JOJaBald PO3-
paxoBaHi KiIbKOCTI BoAM (TiAparariiro
PCUOBHH IIPOBOIIIIA OKPEMO) Ta Iepe-
MIIIIYBaJIK Y MiKCepi 3 pAMKOBOFO MilllaJi-
KO0 3a MBHIKOCTI 30 00epTiB Ha XBUIIU-
Hy TpoTaroM 10 XBUIMH O TOCSTHEHHS
OJIHOPITHOT KOHCHCTEHIIIi. 3 METOI BH-
3HAYCHHS ONTUMAIBHOTO JO3YBaHHSI, 3
TOYKH 30pY ITOAOBKEHHS IIPOTHO30BAHO-
IO TapaHTOBAHOIO TEPMiHY 30epiraHHs
COCHICOK, Y (hapIiri eKCrIepruMEeHTAILHOTO
CKJIaly BHOCHJIH E€KCTPAKT PO3MapHHY
B kuipkocti 0,05; 0,1; 0,15 Ta 0,20 % —

1. Cknapg pocaigskyBaHmux 3paskiB M sicHuX ¢apuis, %

OCHOBHI iHIpefiieHTH (apiIeBUX CyMilen KonTpons Hocnin
SnoBuunna 33 30
CBUHUHA HaIliBXUPHA 33 26
CBUHUHA XUPHA 34 34
binok nmasmu KpoBi - 1,0
Bopna ans rigparariii 6inka mia3Mu KpoBi - 2,0
AnenbcuHoBi xap4oBi BosokHa Citri-Fi 100 - 0,5
Bopa Ha rifparaiiito XapuoBHUX BOJIOKOH - 6,5
3aranom 100 100

TpsiHoMII Ta MaTepianu

KyxoHHa cisib 2.2 -
MopchKa Cijib 3 JIaMiHapi€ro - 2.1
Lyxop 0.16 0.16
Hitpur Harpito 0.0075 0.0050
Bakrepianbuuii npenapart «Inposit JIPP» - 0.050
ExcTpakT po3mapuny - 0.15
Bopna Ha rigparamnito M sICHOI CHPOBUHHI 35.0 30.0
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mono mMacu M sicHoi cuposuHH. Pemity  JICTY 4436:2005 «Kobacu BapeHi, co-
IHIPEIIEHTIB y KIUTBKOCTSX, HABCICHUX  CHCKH, CaplesbKu, Xmiou M sicHi». Kuc-
B Tabmuii 1, JoAaBand B JOBUIBHOMY  JIOTHE YKCIIO JIIIIiB BU3HAYAIM 32 METO-
mopsAKy, mepeMmimryBamu B Mikcepi B aukoro JICTY 4350:2004 (ISO 660:1996)
TOMY K PEXKHMI, MOAPIOHIOBANIK (ap-  MEPOKCHIHE YUCIO JIMIB — 3TiAHO 3
mreBy cymim B M sicopyori nosropro i JACTY EN ISO 3960:2019, macoBy yacT-
JIOIaBaJIM PO3paxoBaHy KUIBKICTh BOOM. Ky KyXOHHOi comli — meromoM Mopa 3a
OtpumannM  ¢apmem HanoBHoBamu — ['OCT 9957-2015. CrymiHb CONTOHOCTI Ta
KUIIKOBI OOOJIOHKY 1 MPOTSTOM 3 TOAWH  OPraHOJCNTHYHI BIACTUBOCTI KOHTPOIb-
BUTPHMYBAJIM TEpel] TCIUIOBUM OOpO-  HOTO Ta AOCTITHUX 3pa3KiB IPOTYKTIB
OJEHHsAM 3a KIMHATHOi TEMIlEpaTypd. OIUHIOBAIM 3a I STHOAIBHOIO IIKAJIOHO
HamoBHeHi ¢apieM 00OJOHKH cTepu-  Ha Kadempi TEXHOJIOTIT M SICHUX, PHOHUX
J3yBaJIH y TEPMOKaMepi 10 JoCsaTHeHHs: — Ta Mopernponyktie HYBill Yipaimm.
TeMIeparypu y tueHrpi ¢apury 40—45 °C,

TICTISL YOO TEMIIepaTypy 00CMasKyBaHHS Pe3ynvmamu 0ocnioxcenHs
MIIBUIIYBAIHM 10 JOCSATHEHHS Y IIEHTPI ma ix 062080peHHA.
cocucku Temreparypu omuseko 70 °C.

ToToBuii NPOIAYKT MEpPEeHOCHJIN B OXO- CocHCKH, BUTOTOBJICHI BIAIIOBIIHO

JOIDKYBAIbHY KaMepy 1 BATPUMYBAJI 32 10 OIKUCAHOI BHINE METONOJOTI, BH-
temneparypu 2—5 °C, nmpotsrom 5 rogus.  TpumyBanu mpotsirom 10 1i6. Koutp-

[Ticnst BUTpUMYBaHHS BiJl TOTOBHX  OJIFO IMIUIATAIM 3MIiHH TIEPOKCHIHOTO
MPOYKTIB BIIOMPAIM MPOOH, SIKI aHATi-  Ta KHCIOTHOTO YHCIA YKHPY MPOAYKTIB
3yBaJM 33 CTAHAAPTHHMH METOAWKAMH.  KOHTPOJIBHOTO Ta MOAW(IKOBAHOTO JI0-
Konrpomo mimmranu nuHaMika 3MiHH ~— 0aBKOIO EKCTPaKTy pPO3MapuHy CKIia-
B mporeci 10-meHHoro 30epiranHs me- ay. Ha mepmiomy etami Oyna BH3HaueHa
POKCHITHOTO 1 KHCJIOTHOTO YHCEN JKUPY  ONTHUMANbHA KUTbKICTh 00aBKU (pHC. 2),
JOCIITHAX 3pa3KiB COCHCOK B MOPIBHSH- 32 PE3yJIBTaTaMH SIKOTO OyJIO BCTaHOBIIE-
HI 3 aHAJOTIYHUMHU TMOKAa3HHKAMU COCH-  HO, IO ONTHMAIBHUM BMICTOM T00aBKU
COK CKJIaJy, HOpMOBaHOro craHmaproM ekcrpakry € 0,15 %. BucHoBok 3po-
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Puc. 2. lunamika 3MiHH EPOKCHIHOTO YHCJA KYPY KOHTPOJIBHUX
Ta J0CJIiIHOTO 3pa3KiB COCHCOK
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Puc. 3. Ilnnamika 3MiHH KHCJIOTHOIO YHCJIA )KUPY KOHTPOJIBHHUX Ta JOCTiIHUX
3pa3KiB COCHCOK MiJ yac 30epiranHs

OyleHnii Ha MifcTaBl TOTO, 110 13 301Ib-
meHHsM jo3yBanHs Big 0 % mo 0,15 %
MEPOKCHIHE YHCIIO, SIKHM XapaKTepH-
3y€ThCsI KUTBKICTh OKUCHEHHX JIIIIB Y
MOPIBHSHHI 3 KOHTPOJIEM HPOTPECUBHO
3MeHmryBaiocs. [Ipore mpu mopanbIro-
My JOIaBaHHI EKCTPaKTy MEPOKCHIHE
yKci0 npod 3 Horo nodaskamu y 0,15 %
ta 0,20 %, IpakTHYHO HE BiAPI3HSIOCS.
Le, Ha Hamry AyMKy, € CBUTYCHHAM JIO-
CTaTHOCTI KUTBKOCTI (hJIAaBOHOIIB, HAsB-
HUX B Mpo0i 3 KoHmeHTpariew 0,15 %,
1 HEIOLIJILHOCTI OJAJIBINOTO 301JIbIIEH-
HJ 1X KOHIIEHTpallii B J0OaBKax.

3 ypaxyBaHHSM TOCTaTHBOI KLTBKO-
CTi 100aBKU EKCTPaKTy PO3MapuHy Yy
0,15 %, BUBYCHHS JUHAMIKH HapOCTaH-
HS KACJIOTHOTO YHrcia (apiry MpoBOIH-
JOCSI JIUIIE KOHTPOJBHOTO 1 ONTHMAllb-
HOTO 32 MONCPEIHIMH pe3yJabTaTaMu
cknany (puc. 3).

TyT, sk 1 y TonepeHi cepii ekcrepu-
MEHTIB, Oylla BUSIBJICHA ITO3UTHUBHA POJIb
EKCTPaKTy PO3MApPHHY: KHCIOTHICTh P00
B MOIHM(}IKOBaHUX PO3MAPUHOM Tpodax
HapocTajia MOBUIBHIIE Y MOPIBHSAHHI 3
KOHTpoeM. Tako Oyiio BH3HAYECHO, IO
PIBEHb KHUCIOTHOCTI MOJM(DIKOBAHOT SKC-
TPAKTOM TPOOU Ha KiHEIlb JOCHIIKEHHS
OyB HaBiTh MEHIIIMM BiJl TOTO, SKUH OYyB
JNOCSTHYTHI B KOHTpOXI Ha 3 JeHb BU-
TPUMKH. 3 ypaxyBaHHSIM TOTO, IO Ta-
PaHTOBAaHMIA TEPMiH 30epiraHHs COCUCOK

CTAHJAPTH30BAHOTO CKJIALY (KOHTPOJIb)
BCTAQHOBJICHUH Yy TpU JOOH, BBaKAEMO,
0 TPOTIOHOBaHA MOIU(DIKALlsS perer-
TYpH COCHCKOBOrO (hapiry I03BOJISIE
PO3paxoBYBaTH Ha ITOJOBKCHHS TCPMIiHY
TapaHTii Ha MPOMYKT, IO ¥ € MpeaMeToM
TONAJIBIINX OCITIDKCHb.

Hacrymaim  kpokom poOiT 3 po3po-
OneHHs (PYHKIIIOHATBHOTO MPOIYKTY CTAJIO
3'SICYyBaHHsI MOKIIBOCTI 3MCHIIICHHS Ha[l-
XOIDKEHHSI B OpPraHi3M HaJUIHIIKY KaTiOHY
HATPIIO, BMICT SIKOTO y KOBOACHUX BUPOOaX
JIOCSITAE y ISSIKUX BUTIAAKaxX 2,5 %o (Amount
of Sodiumin Sausages, 2021), mist 4oro B
JIOCTTiIax 3BUYaliHA KyXOHHA Ciib Oyria 3a-
MiHEeHa Ha MOPCBKY. 3 TIOPIBHSHHS XIMIYHO-
TO CKJIaJly BUKOPHUCTAHHX UTSI 3aCOITFOBAH-
Hs1 coneit (Ta0u1. 2) cmijtye, 10 Taka 3aMiHa
JIO3BOJISIE HE TUTHKY 3MEHIIATH TTPUOITI3HO
Ha 30 % KUIBKICTh BHECEHOTO Y (papi Ka-
TIOHY HaTpifo, ajie W 30araTUTH TPOTYKT
KOPHCHAMH MIKPOGIIEMEHTAMI — KaJIeM,
KaJbIIi€M, MarHieM, HOIOM.

LikaBuM (hakTOM CTAJIO T€, IO MONPH
CYTTEBO MEHIIIMI BMICT Y MOPCBKIl coui
XJIOPHUIY HATPIIO, 38 Pe3ylIETaTaMH Opra-
HOJICITHYHOI OI[IHKU PIBEHb COJNOHOCTI
(apmiiB, MPUTOTOBAaHMUX 3 BUKOPHUCTAH-
HSIM MOPCBKOI COJIi Ta KyXOHHOI COJi Iep-
IIOrO COPTY TMPAKTUYHO HE BiIPI3HAECTHCS
(puc. 4). Ha wiit miacraei 3po0ieHuid BU-
CHOBOK TIPO JOILIBHICT BUKOPHCTAHHS
IUTSI 32COFOBAHHS MOPCHKOT COJI.
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Puc. 4. PesyabraTn 0praHoJienITHYHOI OLIiIHKH CTYNEHIO COI0HOCTI (hapieBux
cymimei

3 ypaxyBaHHSIM pe3yJbTaTiB EKCITe-
PUMEHTAIBHUX OCIIHKEHB, OyIa po3po-
OJieHa perenTypa COCUCOK 3 03I0POBUH-
MU BJIACTUBOCTSIMHU Ta TEXHIYHI yMOBH Ha
nponykt TY ¥V 10.1-00493706-064:2019
«Cocucku 0310poBdi» (Ta0MI. 2)

O310poBYi  BIACTHBOCTI  IPOIYK-
Ty TOB's3aHI 3 KuUIbKOMa (hakTopamu:
1) IpOAYKT XapaKTepU3YETHCS ITOIOB-

JKEHHM TEepMIHOM 30epiraHHs, OTXKe
3MEHIIICHOK KIIBKICTIO XapaKTepHHUX
HECIPUSITIIMBAM BILUTHBOM HA CTaH 3710-
POB'sl pEUOBHH, TIEPIII 32 BCE, IIPOIYKTIB
OKHCHEHHS JIMiiB; 2) MPOAYKT Xapak-
TEPHU3YEThCS CYTTEBO MEHIIIUM BMIiCTOM
HATPIIO BHACIIOK BHKOPUCTAHHS MOP-
CBKOI COJIi Ta 3MEHIICHHS JJ03YBaHHS Yy
(bapIin HITPUTY HATPIIO.

2. Peunentypa cocucok «O3nopoBuirTYY 10.1-00493706-064:2019

Iurpenient | KinpkicTs
CupoBuHa HecoleHa, Kr (Ha 100 kr)
SnoBuunna 3HExkUI0BaHalcopTy 30
CBHHHHA 3HE)KUIIOBAHA HAIIBKHPHA 26
CBHHHHA 3HEKHUIIOBAHA KHPHA 34
Bistok mia3mu KpoBi 1,0
Bona Ha rifparaitito iHrpeieHTIB CHPOBUHA 8,5
KnitkoBuna (1urpycosi BostokHa Citri-Fi 100) 0,5
Bceworo 100
Bona, xr 30,0
IpsiHoti Ta Matepianu, T (Ha 100 Kr HECOJICHOT CHPOBHHM )

Cinb KyXOHHA Xap4yoBa -
Cinb MOpCBKa XapyoBa 2100
yxop 160
Harpito HiTpur 5,0
Iepenpb yopHuii abo 6inuil MeneHuit 160
[Nepeup nyxMsHUA MeJIeHUH 100
T'opix MyckaTHHIi 200 KapJaMOH MeJeHi 50,0
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Bucnosexu i nepcnexmuséu.

HMonaBanHst y (apur eKCTpakTy
po3mapuny y kinbkocti 0,15 % mo3Bo-
JISI€ 3MCHIIUTH PIBEHb MEPOKCHIHOTO
Yucia KUPY M SICHOT CyMmimni IMija Jac
30epiranHs Brpogorx 10 aHIB 1 mpu-
raibMyBaTH IMIBUJAKICTH HAPOCTAHHS
KIJIBKOCTI TPUCYTHIX y (apimi Kup-
HUX KHCJIOT.

3amMiHa KyXOHHOI COJi, 110 TP i~
HO BHKOPHCTOBYETHCS JUIS 3aCOJIFOBAH-
HSI, HA MOPCBKY JIO3BOJIHJIA 3MEHIIHUTH
KUTBKICTh KaTIOHY HATpit0, 30araTuTu
MiHEPATBHUIA CKJIaJ], 30eperTH BiIIyTTs
JOCTAaTHBOI COJIOHOCTI Ta MOCUITUTH 03-
JOPOBUHil €(EeKT MPOLYKTY.

HampsiMoM ~ moAajiiblioro  AocCii-
JUKSHHsI € BUBYCHHsI Xap4yoBOI I[IHHOCTI
COCHCOK 3 METOK PEKOMEHJIAII1 iX BH-
KOPUCTaHHS y Ji€Tax JiKyBaJbHO-IIPO-
(bITaKTHYHOTO CIIPSIMYBaHHSI.
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M. V. Riabovol, L. V. Bal-Prylypko (2021). JUSTIFICATION AND DEVELOPMENT

OF SAUSAGE TECHNOLOGY WITH HEALTH PROPERTIES. ANIMAL SCIENCE AND

FOOD TECHNOLOGY, 12(1): 39-47. https.//doi.org/10.31548/animal2021.01.039.

Abstract. In connection with the general deterioration of an ecological situation and
the strengthening of negative influence on a state of health of consumers connected with
it, researches on development of a compounding of sausages which are characterized by
improving properties are carried out. The purpose of the work was to develop the composition
of the minced meat composition, which is characterized by minimal sensitivity to oxidants
and a balanced mineral composition and gives the product its therapeutic and prophylactic
properties. The method of inhibiting the processes of oxidative spoilage of the meat mixture
under the action of oxygen by introducing rosemary extract into the mixture is determined. The
possibility of reducing the dosage of sodium cation by replacing rock salt with kelp-enriched sea
salt was determined, which also allowed to reduce the dosage of toxic sodium nitrite. The study
was performed on minced meat. The recipe used minced meat according to DSTU 4436:2005,
which includes beef (33%), semi-fat pork (33%) and fatty pork (34%). As a part of meat raw
materials of a prototype the content of beef was reduced to 30%, pork semi-fat to 26%, due to
inclusion in a compounding of protein of blood plasma (1.0%), orange dietary fibers (0.5%), and
also water. for their hydration (7%). As a part of spices and auxiliary materials of a prototype
kitchen salt (2.2%) was replaced with sea salt (2.1%), and also the content of sodium nitrite
from 0.0075% to 0.0050% due to introduction of rosemary extract ( 0.15%) and the bacterial
preparation “Iprovit LRR” (0.05%) to the weight of the stuffing mixture. Experimental and
experimental samples of minced meat were prepared with ambassador of raw meat, its aging
for two days, hydration of dry blood plasma and orange dietary fiber, mixing all ingredients,
filling the resulting mixture of shells, aging the resulting intermediate for 3 hours, its final
cooling to 3-5 C. The dynamics of changes in their peroxide and acid numbers of fat were
subject to control. The values of the indicators were determined by standardized methods, and
the concentration of sodium chloride - by the Mohr method. Organoleptic quality indicators of
sausages of standardized and experimental composition were determined by the method of
expert evaluation. Possibility of prolongation of the guaranteed term of storage of sausages
from 3 to 10 days is shown and possibility of replacement in forcemeat of rock salt on sea is
defined that at preservation of feeling of sufficiency of salinity of a product allowed to reduce
dosage of cation of sodium by 30% and to enrich forcemeat with microelements - calcium,
magnesium and acute deficiency iodine. A combined recipe for “Ozdorovchi” sausages has
been developed, using blood plasma protein and citrus dietary fiber. The developed recipe
should be used for industrial production of sausages at meat processing plants.

Keywords: quality, frankfurters, antioxidant, rosemary, sea salt, food additives.
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HauioHansHul yHisepcumem biopecypcis i npupodoKkopucmyeaHHsA YKpaiHu

AHomayis. [1i0 Yac cmeopeHHs M’ACHUX HaniBghabpUKamie 0OHUM i3 OCHOBHUX MOKA3HUKI8
€ bionoeiyHa yjHHICMb MpPodyKkmy. bionoeiyHa yiHHICMb binKie 3anexums 8i0 cmyneHs
IX 30C80€HHSA | y meapuHHUX binKie € biNbWO, HHC Y POCIUHHUX. 3 MEapuHHUX binkie 6
KUWKIBHUKY 8CMOKMYyembcs noHao 90 % amiHoKucsiom. Baxsueum rnoKa3HUKOM biosnoeiyHoi
uiHHocmi GirKie € ix po3uiensIeHHs MpasHUMU (PepMeHMAaMu y WisTyHKOBO-KULUIKOBOMY MPAKMI.
®epmeHmamuesHi Memoou 8u3HaYeHHs biosoaiyHol yiHHocmi Binka — ye 06’ekmusHul crocib
8U3HaYeHHs lio2030amHOocmi 0o po3weraeHHs npomeonimu4HUMU hepMeHMAMU y WirTyHKOBO-
KuwKosomy mpakmi. [ns 00cnioxeHb 8UKopucmosysaru CiveHi Harieghabpukamu (Komaemu):
KOHMposbHULl 3pa30K (OCHOBHA CUPOBUHA — M'ICO KOMseMHe A/108U4Ye MA CBUHUHA H(U08aHA
HCUPHA) ma mpu G0cniOHUX 3pA3KU 3 YACMKOBOH 30MIHOKO M’ACA AI0BUYO20 KOMIEMHO20 HO
KoMrsieKcHy xap4osy 006a8Ky Ha OCHO8i meapUHHOI ma poc/iuHHoI cuposuHu —0,5 %, 0,75 % ma
1,0 % sionosioHo. ldpamauis dobasku cmaHosumes 1:15. Xap4osa dobaska micmums y ceoemy
cknadi 2 / 100e: anvaiHam Hampito — 60, 6irIoK MOs0YHOI CUpoBaMKU — 16, COEBY KAIMKOBUHY —
24. [lna susHa4yeHHs bioso2iyHOi UiHHOCMI CiYeHux HanieghabpuKkamis ghepmeHmMamueHUM
MemoOoM 8UKOpUCMOBY8anu npunad 05 eidponidy 6inkie. Cymb memody Mosns[2ae y
wecmuz200UHHOMY 2i0poni3i hepMeHmMamu HaBaMKU 20moeoeo rpodykmy. lepwul eman —
hepmeHmauia nercuHom (3 200uHu), Opyauli emarn — mpurncuHOMm (3 200uUHU). 3 MO200UHHUM
8i060pom rpodyKmie 2i0poi3y 0718 8U3HAYEHHS CMYeHs NepempasHoCMi Ha NesHoOMy emarti
docnioxceHHs. [JosedeHo, wjo 000a8aHHS 00 peuenmypu cideHux Hanieghabpukamis xap4oeoi
CyMili A8M19€MbCA OOUiTbHUM, OCKibKU 00380/8€ OMPUMAMU CiyeHull Harnieghabpukam 3
Kpawumu MoKasHUKamu repempasstosaHocmi. [pu ybomy nepempaesitosaHicme 00CIiOHUX

* HaykoBuii KepiBHUK — 1. T. H., mpodecop B. F0.Cyxenko
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3paskie bys1a Oewo 8ULLOH 30 KOHMPOsbHUU. MOKA3HUK nepempaentoeaHoCcmi 01151 KOHMPOsHo
cmaHosue 69 %, a 071 0ocniOHUX — 68-74 %. Omite, 8i0N0BIOHO 00 rPosedeHUxX OO0CIOHEHb
MOMEeMO CmeepoMysamu rpo OOUifIbHICMb  BUKOPUCMAHHA  KOMI/IEKCHOI  Xap4osol
006aBKU HO OCHOBi MBAPUHHOI MA POC/AUHHOI CUPOBUHU 30 8UPOBHULMBA M’ACHUX CiYeHUX
Hanieghabpuxamie 3 YaCMKO 3aMiHU OCHOBHOT cUpPOBUHU 8i0 8 % 00 16 %.

Knrwuoei cnoea: komaemu M’ACHI ciYeHi, xapyoea cymiw, cucmema npomeiHas

nericCuH-mpuricuH, nepempassieHHA

Axmyanvnicme.

CporonHi B YkpaiHi Ta CBITI criocTe-
piraeTbcsl MiABHIICHUN TIOMUAT HA CIIO-
JKHBAHHS MTPOAYKIIii ITBHKOTO MPUTOTY-
BaHHS (3aMOPOKCHUX Ta OXOJIOMKECHHX
M’SICHUX CIYEHMX HamiBpaOpUKaTiB).
3pocTaHHs iX MOIMYISIPHOCTI 0OYMOB-
JICHO TPUBAJIMM TEPMIHOM IPHIATHOCTI
MPOMYKIIii IO CIIOXKMBAHHS Ta IIBHIKOTO
iX mpurotryBaHHs. BUpOOHHUIITBO MIBU/-
KO3aMOPOKCHHX TPOAYKTIB — OOHH 3
MEPCIICKTUBHAX ~ HANPSIMIB  PO3BUTKY
MIPOMICIIOBOT TIEpepOOKH M’SICHOT CUpo-
BuHA. OCTaHHIM YacOM BCE OUIBLIOT I0-
MYISIPHOCTI Y BUPOOHMIITBI BHIIIE3a3HA-
YEeHHUX IMPOMYKTiB Ha0yBarOTh TBapHHHI
Oinku. Tomy po3poOJIEeHHS HOBHX MPO-
IOYKTIB XapuyBaHHS i3 3aCTOCYBaHHIM
TBapHHHOTO O1JIKa, a came OLIKa MOJIOY-
HOI CHPOBAaTKH € TOCUTH aKTYaJIbHOIO.

Ananiz ocmanuix 00cioNnceHv
ma nyO6nikauiii.

AHaJi3 OCTaHHIX HAyKOBHX JOCIi-
JOKEHb CBIYUTH TIPO CTIMKWE iHTepec
(axiBLiB 10 PO3LIMPEHHS Ta BIOCKOHA-
JIEHHsSI aCOPTHMEHTY M SICHHUX CideHHX
HarmiB()aOpPHUKATIB IISIXOM BBEACHHS JI0
iX CKIagy pi3HOCKIAIOBHX J100aBOK.
OnHuM 3 e(eKTUBHUX IUISAXIB KOMIICH-
camii aJiMEHTapHOi HEIOCTAaTHOCTI B
XapuyBaHHI € PEeryjsipHe BKIIOYEHHS B
paiioH (yHKIIOHATBHAX Xap4OBHX JO-
0aBOK pI3HOI MPOMITAKTHYHOI CIIPSIMO-

BaHoCTi. OcoONUBICTIO (QyHKITIOHATB-
HHUX Xap4yoBHX IT00aBOK, OTPUMAaHHX Ha
OCHOBI 30aJJaHCOBaHNX KOMITO3HIIIH, € TX
0araToKOMIOHEHTHICTh (Antypovaetal.,
2004) ta peamizamis (QyHKIIOHATBHUX
BIIACTUBOCTEH  CHPOBHUHH  XapYOBHX
IHTPEIIEHTIB, SKi 37[aTHI CTBOPIOBATH
cTpykTypHi cuctemu (Rohovetal, 2009).

Ha cy4acHOMy pHHKY HpEICTaBICHO
0e3iy XapyoBUX JO0ABOK Ta CyMIillleH,
a KOKHA 3 HUX OOMEKEHa B CBOEMY KOM-
MOHEHTHOMY CKJIaJIi, TOMY MU CTBOPIIH
HOBY KOMIUICKCHY XapuoBy IOOABKY Ha
OCHOBI TBapHHHOI Ta POCIUHHOI CHPOBH-
uu (Sukhenkoetal, 2015), sixa 3a06e3nedye
BHUCOKHMH  (DYHKIIIOHAJTBHO-TEXHOJIOT1Y-
HHMHU [TOKa3HUKAMU M’SICHI CIYeHi HaITiB-
(habpukarw.

XapuoBa 100aBKa SBISIE COOOIO Cy-
MIII HACTYITHUX CKJIaJOBUX: SIK 0i0I0-
TiYHO aKTHBHUH KOMITOHEHT MiCTHTh
anprinar Hatpito — 60 %, sK xapyoBe
BOJIOKHO — COEBY KIIITKOBHHY — 24 %, a
B SIKOCTI1 OiJiKa — O1JIOK MOJIOYHOI CHPO-
BaTKH — 16 %. KoxkHa ckiiajioBa cymirii
Ma€ CBOK (PYHKI[IOHATBHICTb.

IcHye Tpyna mosicaxapuiiB, BiAMiH-
HUX BiJl KpPOXMaJO, SIKI HE IepeTpas-
JFOIOTBCST TPAaBHUMHU (PEpPMEHTAMHU 1 HE
3aCBOIOIOTBCA. Y (Pi3i0JIOTIHHOMY CEHCI
BOHHU O0>€IHYIOTBCSI B TPYITy XapUOBHX
BOJIOKOH. Xap4oBi BOJIOKHA — II¢ PI3HO-
MaHITHI 3a CKJIQJIOM 1 OyZIOBOO ITOTIMEpH
MPUPOIHOTO MOXO/DKEHHs. BoHM mmpo-
KO TIOIIMPEHI B POCIMHHUX IPOMYKTaX:
3ePHOBHX, OBOUCBHX 1 00OOBHX.
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KnitkoBuHa (1emrono3a) — Haimo-
MIUPEHIINN BUCOKOMOJIEKYISIPHUI
HEKpoXMalbHui momicaxapua. Lle oc-
HOBHUI1 KOMIIOHEHT 1 OOPHUH MaTepiai
KIITHHHHUX CTIHOK pociuH. KiiTKoBuHA
HE PO3YMHSIETHCS Y BOII i B 3BHYAHHUX
YMOBaX He MiIA€ThCS T1IPOITi3y KUCIIO-
Tamu. J{7s BAPOOHUIITBA M’ SICHUX TIPO-
JYKTIB PO3po0JieHI HATypasibHi Ji€THY-
Hi BOJIOKHA, SIKi TIPEJICTABISAIOTH COO0I0
KIIITKOBHHY, CHPOBHUHOIO SIKOT CITYXKHTh
cost (Chernova, 2001).

3acToCyBaHHs aibriHATY HATPIO
3aCHOBaHAa Ha 3IaTHOCTI yTBOPIOBAaTH
reii, TOOTO HpAIfOBAaTH SIK 3TYIIyBad,
JKEJICyTBOPIOIOYa PEYOBHHA 1 EMYJb-
rarop. AJbriHAT HATPIiKO 37aTHUM cTa-
OimizyBaTn CTPYKTYPHO-MEXaHI9Hi
BIACTUBOCTI mpoaykry. lllupoke BHKO-
PHUCTaHHS aJIbT1HATIB TIOB)SI3aHO 3 TAKH-
MU iX BIACTUBOCTSIMH, SIK ITiIBHIICHA
B)A3KICTh, 3/aTHICTh 0 HaOyXaHHS i
reJISyTBOPEHHS, CcTaOuTi3alii BOIHUX 1
BOJTHO-)KHPOBUX PO3UHHIB.

OmHUM 3 TIEPCHEKTHBHUAX CHPOBHH-
HHUX PECypciB 3a JOCTIIKEHb B JTaHOMY
HAINpsSMKY, SKUA MICTHTh KOMILIEKC Oi-
OJIOTIYHO aKTHMBHUX PEYOBHMH 1 € pallio-
HAJIGHIM 32 eKOHOMIYHIMHE TOKa3HHKAMHU
e MOJIOYHA CHPOBAaTKa, HA OCHOBI SIKOI
BUPOOIISTIOTH OLITOK MOJIOYHOI CHPOBATKH.

Biosioriuda miHHICTE MOJIOYHOI CH-
poBaTkd OOYMOBJICHA BMICTOM Yy Hill
OUTKOBHX a30THCTHUX CIIONYK (B MEpIITy
4epry, He3aMiHHUX aMiHOKHCIIOT), BYT-
JICBOJIB, JIMIIB, MiHEpAJIbHUX COJICH,
BITaMiHIB, OPraHIYHHUX KHCJIOT, ¢ep-
MEHTIB, IMyHHHX T 1 MIKPOEJIEMEHTIB.
MoitoyHuil 010K BBAXKAETHCSA OOHUM 3
OCHOBHHX KOMIIOHEHTIB M)SICHUX IIPO-
JIYKTiB, SIKHH BTIM 1 BIJITIOB1JIa€ 3a CMaK,
a TaKOX TTOKUBHICTH TOTOBOTO TPOIYK-
Ty 4M HamiBpaOpHKary.

Yum Burie 01010rYHA MIHHICTE TKI,
TUM Oibllle BOHA BiaNoOBifae (¢iziono-
riyHUM TIoTpebaM opranizmy. IlIBuna-

KiCTh, 3 SIKOK BIiZIOyBa€ThCs TiAPOII3
XapyoBUX OLIKIB, — II¢ OJMH 3 TOKa3-
HUKIB iX Oionorignoi minHocTi (BII),
OCKUTBKU A€ MOXITUBICTH ITepen0adnTi
CTYMiHb yTHJIi3alii OUIKIB TKaHHHAMH
JKUBHX opraHismiB. Bl xapyoBoro mpo-
IOyKTy MOXKHA BU3HAUUTH JEKUIBKOMA
METOJaMH: XIMIYHUM, OIOJOTIYHMM Ta
(epmeHTaTUBHUM. JI0CHTH (EKTUBHUIA
MeTOJT (PepPMEHTATUBHOTO T1IPOJTi3Y, BiJI-
MOBITHO JI0 SIKOTO BW3HAYAIOTH IIBH-
KICTh MEpeTpaBIICHHS OUIKIB B IIUTYHKO-
BO-KHIIKOBOMY TpakTi (Polumbryketal,
2017). [lns BUBYEHHS IIbOTO TOKA3HUKA
Ha XapyoBWi OUIOK TOCHTIJOBHO Jii-
IOTh CHUCTEMOIO IPOTEiHA3, SIKa MiCTHTH
TIETICHH 1 TPUIICKH. BogHowac mocTiiHO
BUJIAJIIOTH METOAOM Miali3y 3 peaKTHB-
HOTO CEepeOBHINA IPOMYKTH TiIpOIi3y.
Leit cnoci6 imMiTye YMOBH, 3a SIKUX BiJI-
OyBa€eThCS TIPONI3 XapUOBUX OUIKIB B
oprasizmi (Chernova, 2001).

Mema 0ocnioxcenns — NpOBEACHHS
aHaJi3y Ta BCTAHOBICHHs (epMeHTa-
THBHHAM METOJIOM O10JIOTIYHY LIHHICTh
(cTymiHb TIEPETPABHOCTI) CIYEHUX Ha-
niBpadpUKaTiB 3 KOMIUIEKCHOIO Xapuo-
BOIO JOOABKOIO HA OCHOBI TBAPUHHOI Ta
POCIMHHOI CUPOBUHHU 3 1i BUKOPUCTAH-
HAM B JOCHTIJIHUX 3pa3kax BiJIMOBIJIHO
0,5 %, 0,75 % ta 1,0 %.

Mamepianu i memoou
00CTTiONHEHHS.

OO0’ekTaMH  JTOCIHIIKEHHS € KOH-
TPOJBHHUN Ta JOCIIHI 3pa3Ku CIYCHHUX
HaniBpaOpukariB. JlOCHiKEHHS MPoO-
BOIIUIM B JIa0OPAaTOPHUX yMOBax Ka-
(benpu TexHoOJOTIT M’sica Ta M’SICHUX
nponykriB HYXT. 3a ocHoBy B3sutn
MeToa (pepMEHTHOTO Tiaponi3y (cucre-
Ma TETICUH — TPUIICKH) BU3HAYEHHs Oi-
OJIOTIYHOI MIHHOCTI M’ACHHUX ClYEHHX
HaniBpaOpukariB invitro. Jjis mpose-
JCHHS JTOCIIDKCHHSI BUKOPHCTOBYBAIU
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Puc.1. Ilpunan ans npoBeaeHHs TiApotizy

npujaa, SKAA Mae 30BHIIIHIA 1 BHY-
TPILIHIA COCYIH, PO3/ICHI MiX CO00I0
HaMBIPOHUKHOI MeMOpaHoto (puc. 1).
Jts mocTiKeHb BUKOPHUCTOBYBAIH
ciueni HamiBdaOpukatu (KoTiaeTn). 3
HUX copmyBanu 4 3pazku. KoHTpob-
HUH 3pa30K (K) MICTUB JIMIIE OCHOBHY
CHPOBHHY — M’SCO KOTJICTHE SIOBHYE
Ta CBHHUHY JKWIIOBaHY KHPHY. Y TPHOX
TMOCTITHUX 3pa3kaX YacTKOBO 3aMiHIO-
BaJI OCHOBHY CHPOBHHY Ha KOMILICKC-
HY Xap4oBYy T00aBKY Ha OCHOBI TBApHH-
HOI Ta POCIMHHOI CHPOBUHHU. XapyoBa
J00aBKa MICTUTh Y CBOEMY CKJIaJIi: allb-
rigar Hatpito — 60 r/ 100r, 610K MoO-
JI09HO1 cupoBatku — 16 r/ 100r Ta coe-
By KJIiTKOBHHY — 24 T/ 100T. BBenenus
xap4oBoi ao6aBku cranoBuio 0,5 %
(a1, 0,75 % (A2) Ta 1,0 % (J3). I'n-
parartist J00aBKH CTaHOBHTH 1:15.
TexHika TOCTIPKEHb MOJSAraja B Ha-
CTYITHOMY: TIEpPIIOYEPrOBO 3aMOPOKEHI
HarmB(QaOpUKaTH TiIABAIA  TEPMIUHIH
00poOIIi (3kapiii) 3 HACTYITHUM 11 OXOJIO-
JDKCHHSIM. 3 TOTOBOTO TIPOIYKTY BimOH-
palii HaBaXKy, sKa MICTHIA TPHOIH3HO
150 mr Oinky. PosramioByBanu y BHY-

TPIIIHIA €MHOCTI TpUJIaJy, JOJaBallkd
15 M 0,02 H po34rHy COJISTHOT KHCIIOTH 3
pH 1,7. Y 30BHIIIHIO €EMHICTb JIOJIMBAITH
60 MJI CONISTHOT KMCJIOTH TAKOI K KOHIIEH-
Tpai. st Toro, moo6 JOTPUMYBATHCS
130TOHIi, BHYTPILIHIO €MHICTh 3aHypIO-
BaJIM Y 30BHIIIIHIO, TOKH PIBEHb PiIMHH B
HUX He 3piBHsIEThCS. [Ipobu iHKYyOyBaIM
Ha BOJsHIH OaHi 3a Temreparyporo 37° C
TPOTATOM 15 XBHITHH 32 TIOCTIHHOTO Iiepe-
MityBaHHs. [10TiM y BHYTPIIITHIO EMHICTh
JONaBaNI 15 MI' KPHUCTAIIIYHOTO TICTICH-
Hy. OepMEeHTAIliI0 IPOBOAWIIH MPOTATOM
3 TOMWH 3a MOCTIMHOTO TIepPEeMIlTyBaHHSI.
[IpoTsiroM KOXHOI TOAWHM BiAOHpaIH
TiIpOMi3aT I MPOBEACHHS MOMAIBIIHX
JOCIIDKCHb BH3HAYCHHS CTYIICHS IIepe-
TpaBHOCTI. Ilicist depmenranii cyminn 3
BHYTPIIIHBOT €MHOCTI HEUTpasTi3yBaIu
PO3YMHOM TiJPOKCHJY HATpir0, a MOTIM
nonasaiu 10 M1 OikapOoHaTHOTO Oydepy.
CyMilll 3 30BHIIIHBOT EMHOCTI 3aMIiHWJIH
MOBHICTIO OikapOoHaTHUM Oydepom. Pi-
JIMHA B 000X €MHOCTSIX Ha OJHOMY piB-
Hi. [licns TepMOCTaTyBaHHS MPOTIITOM
15 XBHJIMH y BHYTPIIIHINA COCY/I BHOCHIIH
15 MI' KpUCTAIIYHOTO TPHUIICHHY 1 TPOBO-
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Puc. 2. [leperpaBHicTh 6iiIKiB mencunom (invitro)

JTATIONATBINY (DEPMEHTAII0 MPOTSITOM
3 romuH. Tako MPOTATOM KOKHOT TOJH-
HU BimOupanu rigpomizar. [Ipo cTymiHb
TIepETPABIICHHS OLIKIB MPOIYKTY CYISATh
3a PI3HUIICIO MIXK KUTBKICTIO OLIKY, B3SITO-
TO Ha JIOCIIKEHHS IO TOTO OUIKY, KU
SJTHIIMBCS TTICIS TOCIIIOBHOI 00pOOKH
HABAKKH TPOIYKTY METICHHOM 1 TPUTICH-
HOM. KiJTbKICTh HAKOITMUYCHUX MPOIYKTIB
Tipoiizy B Jiaiizari BU3HA4YeHa 3a Me-
tomoMm Jloypi (Meton GasyeThcsi Ha 3a-
OapBJICHHI MPOJYKTIB ITiJI Yac B3aEMOJIi
peaktuBy DoliHa 3 JTy)KHAM PO3IMHOM
OuKiB). BiamoBigHO 10 HBOTO, 3HaMIE-
HO BMICT THPO3WHY B IOCIHiKyBaHUX
3pa3Kax CiueHHMX HarmiB(paOpHKATIB, IO
YTBOPIOETHCS. BHACTIIOK (DEPMEHTATUB-
HOTO TiIpOJIi3y 3a JONOMOTOK CH3UMIB
TMIETICHHY Ta TPUIICUHY. KibKicTh 01Ky B
PO3UMHAX BU3HAYAIH 32 KaIiOpyBabHIM
rpadikom. Moro poGmmi 3a craHzapr-
HUM po3unHOM THpo3uHy (Pokrovsky,
1965;Rudakova, 2017).

Pesynwrati mocimipkeHHs Ta ix 00-
TrOBOpeHHsI. SIK BiJIOMO, TBAPHHHI OLIKH
PI3HOTO TTOXOKEHHS MEPETPABIIOIOTH-
cs mo-pizHoMy. Ha miBHIKicTh mepe-
TPaBJICHHs BIUTUBAE Psil (PAKTOPIB: BH]
CUPOBHUHHM, CTYIIHb TOJAPIOHECHHS, Te-
mioBa 0opodka (Rudakova, 2017).

Ha pucynky 2 BumHO, 10 civeHi
HammiB(haOpUKaTK Ha TOYATKOBIM cTajil
XapaKTepU3yIOThCsl BUCOKHMH TEeMIIa-
MU TIEPETPaBICHHS i MI€I0 TEICHHY.
[eperpaBiieHHS IPOTATOM TPHOX TOIUH
BiZI0YBAJIOCS TOCTYITOBO O€3 PI3KHUX 3MiH.
Haiikpamuii moka3HUK TepeTpaBHOCTI
MaB JIOCIIHUI 3pa3oK IMiJ HOMEPOM 3.
Jlo ¥oro ckiaay BBeJCHA HaHOiIbIIA
KUTBKICTh Xap4oBoi JTOOABKH Ha OCHOBI
OiTka MOJIOYHOT cupoBaTku. HaiHmk-
YHi IMOKAa3HHUK MEPETPaBHOCTI MaB KOH-
TpoJbHUN 3pa3ok. e 0o0ymMoBiIeHO THM,
IO 10 CKJIaAy BXOIHUTH M)SICO SUTOBHYE
Ta CBHHHMHA JKUJIOBaHA JKUPHA, Il BUAU
M’SCHOI CHPOBHHH MAIOTh ITOPIBHSHO
HEBEJIMKI TEMITH TepeTpaBlICHHs OLIKIB
B TIOPIBHSHHI 3 JIOCIIAHUMH 3pa3KaMH,
SIKI MAlOTh y CBOEMY CKJIaJi YACTHH Oi-
JIOK MOJIOYHOI CHPOBATKH SIKHIA TOBHOIO
MIpOIO IIEPETPABITIOETHCS IIPOTSATOM TIep-
XX TPHOX TOMH — ITETICHHOM.

Ha pucynky 3 HaBeneHi pe3yabTaTi
OTpPUMaHI 3a IOJaJBIIOTO JTOCIIHKCHHS
TpurnicuHoM. Ha 4-# rofauHi 1ociiiKeH-
HS TO/IaBaJiM TPUIICHH JO METICHHOBOTO
rimpomizary. HacTymHi  qOCHiKEHHS
BU3HAYAIUCH BITHOCHO HEBEIUKUMU I10-
Ka3HUKaM{ TiepeTpaBiicHHs. Haiikpari
MOKA3HUKH MaJIH JTOCIiIHI 3pa3ku 2 1 3.
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Puc. 3. [leperpaBHicTh 6inkiB TpuncunoM (invitro)

3 pucyHka 4 BHIHO, LIO MEpeTpas-
HICTh BCIX JOCHITHHX 3pa3KiB MaroTh
MEBHY 3aKOHOMIpHIcTh. L{e BinOyBaeTh-
Csl BHACKIOK ITOCTYIIOBOI 1 Y4acTKOBOI
3aMiHH OCHOBHOI CHPOBHHU M SICHHX Ci-
YeHHUX HarmiB()paOpHUKaTIB KOMILUIEKCHOO
XapuoBol0 J100aBKor0. B ckmani roro-
BOTO CIYEHOTO HamiB(haOpHUKaTy BMICT
XapuoBoi cyminr (rigpatoBaHoi 1:15 )
ctaHoBUTH Bin 8 1016 %. Haitkpamuii
MOKa3HUK MEPETPABHOCTI ITOKA3aB I10-
CITHUHM 3pa3ok 2 1 3, M0 CTAaHOBWIIH
BignosigHO 72,0 % i 74,0%, KOHTPOJIb-

Huil 3pa3ok — 69,0 %. Lle nosicHIOETbCA
TUM, IO OUTKHM MOJIOYHOI CHPOBAaTKU
IIBUJIKO 1 MaiKe MOBHOK MIpOI0 Mpo-
XOISITh MPOIIEC TEPETPABICHHS TICTICH-
HOM Ta TPUIICHHOM, a M’sICHA CHPOBHHU
MOBUIBHIIIE 1 HE B MOBHIH Mipi mepe-
TPaBIIOETHCS TPUIICHHOM.

SIk cBimyaTh OTpHMaHi JaHi, BiJIIO-
BIJTHO JT0 BEIMYMHH KOHIICHTPALIii Harpo-
MaJDKEHHSI TIPOIYKTIB TiIpoii3y OLUIKiB
ciueHHX HamiB(haOpUKaTiB BiJICOTOK JI0
THPO3HHY, 3MIHIOBAJIACSI BEIUYHMHA TIepe-
TPAaBIIIOBaHHS OLIKIB HariB(haOpHKaTiB.

Puc.4. llIBuakicTh neperpaBHOCTi 0lJIKIB CHCTEMOIO NENCUH — TPUIICHH
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Bucnosexu i nepcnexmuséu.

JocmimkeHo 01070T1YHYy [IHHICTh
(TepeTpaBHICTh B yMOBaX invitro) M’sic-
HHUX ClueHUX HamiB(habpuKaTiB (hepMeH-
TaTUBHUM METOJZIOM TiJIpoi3y OiJIKiB.
BceranoBneHo, mo civeHi HamiBhadbpu-
katu 3 gomaBaHuHsaM 0,75 % Tta 1,0 %
NO0aBKH Malld Kpailli ITOKa3HHKH Iie-
pEeTpaBICHHSI BiJHOCHO KOHTPOJIO Ha
3 %15 % BignosigHo. L{e cBimuuTh Mpo
MOKpAIeHy O10JIOTIYHY I[IHHICTH IMPO-
OykTy BIioMmy. Tomy 3amiHa M’scHOT
CHPOBUHH Ha Xap4oBYy J0OABKY, IO ITic-
NS Tigparainii cTaHoBUTh Bim 12 % 1o
16 % Bix 3arajapHOI MacH € JOLIILHOIO 1
MOXke OyTH BHKOPHUCTaHA [Tl BUPOOHH-
[ITBa CiYeHUX HariB()haOpUKaTiB.
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Abstract. When creating meat products, one of the main indicators is the biological value
of the product. The biological value of proteins depends on the degree of their assimilation,
in animal proteins is greater than in vegetable. More than 90% of amino acids are absorbed
from animal proteins in the intestine. An important indicator of the biological value of proteins
is their attack by digestive enzymes - the property to be hydrolyzed with the participation of
enzymes in the gastrointestinal tract.Enzymatic methods for determining the biological value
of a protein are one of the simplest and at the same time objective methods for determining
its ability to be broken down by proteolytic enzymes in the gastrointestinal tract.The article
presents a study on the biological value of minced meat semi-finished products. For the studies
we used chopped semi-finished products (cutlets) control sample and three test samples with
partial introduction into the formulation of food additives based on animal and vegetable raw
materials - 0.5 %, 0.75 % and 1.0 %, respectively. Hydration of the additive is 1:15. The food
supplement contains g / 100 g: sodium alginate - 60, whey protein - 16, soy fiber - 24. To
determine the biological value of the products by the enzymatic method used a device for
hydrolysis of proteins. The essence of the method is a six-hour hydrolysis by enzymes of a
sample of the finished product. The first stage is fermentation with pepsin (3 hours), the second
stage is trypsin (3 hours). With hourly selection of hydrolysis products to determine the degree
of digestibility at a certain stage of the study. It is proved that the addition to the recipe of
chopped semi-finished food mixture is advisable, as it allows to obtain chopped semi-finished
product with better digestibility. The digestibility of the experimental samples was slightly
higher than the control. The digestibility index for control was — 69 %, and for experimental —
68-74 %.Therefore, according to research, we can say about the feasibility of using additives
in the production of minced meat semi-finished products with a share of replacement of basic
raw materials from 8 % to 16 %.

Keywords: minced meat cutlets, food mixture, pepsin-trypsin proteinase system, digestion.
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AHOomauyia. ¥ m’acHomy ckomapcmei sidmeoprosarnbHa 30amHicme 6yeais cymmeso
8M/IUBAE HA EKOHOMIYHY egheKmusHicmb supobHUumMea. CeneKkyia 3a O3HAKAMU M’ACHOI
MPOodyKMUBHOCMI MOM(Ee HE2aMUBHO NMO3HAYAMUCH Ha 30amHocmi byaais 00 8i0MBoPHOBAHHS,
momy HeobxiOHO 8paxosysamu PU3UKU MAKo20 38’A3Ky rnpu ix 0obopi. B AociomeHHi
8U3HAYA/U WBUOKICMb Mpossy cmamesux peghrieKcie byaais yKpaiHCbKOI M'acHOI nopodu 3a
pi3HUX muriie 6ydosu mina i supaxeHocmi m'scHuUx ¢gpopm. 3a murnom bydosu mina byzais
p030indanu Ha 08i epyrnu: 8eaUKoPOC/i (8eaUKopPOCsi | 00820Mini) Ma KOMAAKMHI (HU3bKOpOC/i
i Kopomkomini). Po3rnodin nposoousnu 3 BUKOPUCMAHHAM IHOEKCYy B8enuKopoc/ocmi.
BupaxceHicme Mm’acHUX ¢hopm 'y byealiyie susHavanu 8 15-micayHomy eiui 3a 60-6as6HOO
WwKanor. TBapuH 30 UIEH0 O3HAKOK PO3Mo0insanu Ha 08i epyru Y MopieHAHHI 3 cepedHbO
ouiHKoro no docnidHux byzaliysax. CmyniHe Mposagy cmamesoi aKmuBHOCMI Xapakmepu3ysasnu
30 mpusasicmio npossy cmamesux pedexcie 8i0 nidsedeHHs meapuHU 00 orydand 0o
CAOKU Ha Hb020. 3a Npossom 71ibi0o meapuH po3nodinsanu Ha Mpu 2pynu: AKMusHuUl — crpoba
caoku eid 10 do 60 c; nomipHuti — eid 60 do 120 c i criokiliHuli —4yac 0o crnpobu cadku mpusas
noHaod 120 c. Hadani y docnidHux 6yaais ghikcysanu mpusanicme repiody npodyKmueHo20
BUKOPUCMAHHS, KinbKicmb nideedeHb 00 oryoana i crnpob cad0oK HO Hb020 MA KifbKicmb
OMpUMaHUX i 8UBPAKYBAHUX esKynamie. bysno ecmaHoeneHo, Wo meHOeHyia po3nodiny
aKMUBHO20 MOMIPHO20 i CoKIliHO20 NposAsy cmamesux pegekxcie y byzatiyie pizHUX muriig
b6ydosu mina i po3sumMKy M’AcHUX ¢hopm nodibHa. Halibinbwe 6ysaa 4acmea MomMipHO20
Mpossy cmamesoi aKMUBHOCMI, ase 8 MeXAx epyr CrocMepi2anucs crneyugiuHi meHOeHuil.
Yacmka npossy eucokoi cmamesoi akmusHocmi 6yna binbwa y KomrnakmHux 6yeatiyie
MPOMU 8enUKOPOCAUX POBECHUKI8 i MBAapUH 3 Kpawe 8UPAIHEHUMU M'ACHUMU (hOpMamu.
Hadani senukopocni byeai marome meHOeHUio 00 36inbleHHS MpusasiocMi nPodyKMuUBHo20
BUKOPUCMAHHSA, MEpesa aoms 30 YaCmKoOK 3pobseHux Ca0OK ma Xapakmepusyromecs
3MEHWeHHAM YacmKU 8UBPaKys8aHHA eAKynamie. by2aliyi 30 Kpawje BUPGXHEHUX MACHUX
hopm Marome meHOeHuito 00 36inblwieHHs mpusanocmi MPodyKMUBHO20 BUKOPUCMAHHS,
w0 06yMo8seHo ix BULOIO MIEMIHHOH UIHHICMIO 30 03HAKAMU M ICHOI IpodykmusHocmi. 3a
4acmioro 3pobsieHUX cadoK Ma 8i0COMKOM 8UBPAKYBAHUX eAKYAAMI8 Pi3HULI MiX MeapUHaMU
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3 PI3HUM MPOABOM M’ACHUX (hopM He susieneHo. OmpumaHi pesysabmamu 608005msb, Wo O
IHMeHCUBHO20 BUKOPUCMAHHSA 8 PAHHLOMY 8iUi binbL MpudamHi by2aliui KOMNAKMHo20 murly,
a 8 3pinomy eiui binblu ehekmusHi 8eauKopocsi naidHUKU. Kpawjuli po38umok mM’acHUX ¢hopm
0ewo 3HUMHCYE cmamesy aKmusHicmo Mosooux byaais. Y binbuu 3pinomy eiyi Ha pesynsmamu
8UKOPUCMAHHA Byaaie M’ACHI (hopMu MPAKMUYHO He 8MAU8armMe.

Knrouoei cnoea: nibioo, m’acHa xydoba, Wmy4Ha 802iHa, eSKyaam

Axmyanvnicme.

[IpoGnema BiATBOPOBAHHS M)SICHOT
BEJIMKOT pOraroi XynoOu cTae Bce OUTBII
aKTyaJlpHOIO Y TBapuHHHITBA. [1ix wac
CTBOPEHHSI YKPATHCHKOI M’SICHOI TIOpO-
I CKJIQTHUM BiJTBOPIOBAIBEHIM CXpe-
IIYBaHHSIM  KIQHCBHKOI, IapOJIe3bKOT,
CHMEHTAIILChKOT Ta Cipoi yKpaiHChKOT
MOPi 3aCTOCOBYBAIM IITy4HE OCIMe-
HIHHA camuIb. Bukopucranus 4-X mo-
pij, IO MArOTh PI3HUI eKCTep>ep TPH-
3BEJIO 10 OTPHMAHHS HOBUX T€HOTHIIIB
TBapHH 13 PI3HUMH THUIIAMH OyJTOBH Tijia
1 BUpaXXeHiCTIO M’sicHuX (opm. CrareBa
AKTHBHICTh OyraiB TakoX CYTTEBO pi3-
HUJIACh, 110 1HOJII CIIPUYHMHSIO Heedek-
TUBHE BUKOPUCTAHHS CAMIIIB i BHCOKY
co0iBapTicTh ciM’st Ta TeNAT. OTpUMYTO-
gy OyraiB 13 BUCOKUM JT1i01710, MOXKJIUBO
MOJCTIINTH YIPABIIHHSI PO3BEICHHIM
M’SICHOT Xy/IOOH.

AHnanis 0xcepen nimepamypu.

ByraiB OIIHIOIOTH 3a 03HAKAMH BiJl-
TBOPIOBAHHS, AKi MOIIOTh (CaBuyk,
1985) Ha HenpsMi (aHaTOMiuHA OymoBa
CTaTeBHX OpraHiB, BeJIMYWMHA CIM’s-
HHKIB, 00XBAT KAJIMTKH, BIK CTATEBOIO
JI03piBaHHS, BHPAXKEHICTh CTATEBOTO
nuMmopdizmy) Ta mpsmi (cTareBa ak-
THBHICTb, CIEPMOIPOAYKTUBHICTD, 3a-
IUTITHIOBAJIbHA ~ 37IaTHICTH  CHEPMIiB).
®dizionmoriyHa 3piticTh OyraiB TpHUBae
BiJ 2- 10 5-piunHoro Biky (Haymenko ta
., 2009). Okpim OakaHHUX MTOXOIKEH-

Hs1, eKcTep €py 1 KOHCTUTYIIIT, IJTITHUK
MOBUHECH MPOSBISITU BUCOKY CTaTeBY
AKTHBHICTh Ta MPOLYKYBaTH BHCOKO-
sKicHy crnepmy. [lin 9yac mpHpOAHOTO
napyBaHHA a00 OIEp)KaHHSI CIIEPMHU
JUISL TITYYHOTO OCIMEHIHHS TUTITHHKH
MPOSIBIISIIOTE I1°SITh OCHOBHHX CTAaTCBHX
0e3yMOBHHX pediiekciB: moTary, oOii-
MaJIbHUH, epeKIlil, MapyBaHHS Ta esKy-
ssnii. CrareBuil MOTAT Ta 001MaIbHUN
pedrekc Oyrai mposBILIIOTH HE JINIIE Ha
CaMKy, a 1 Ha OIyZJaJo, mo 3a0e3neuye
OTPHMAaHHS CIIEPMH B INTYYHY BariHy.
He yci miiiHUKY 1ar0Th MIBHIKY CaAKy
Ha OITy/IaJI0, IO IPOSIBISIETHCST YMOBHH-
MU pedraekcamu. Bigomo, o Ha cekcy-
aIbHY TOBEIIHKY IUTITHAKA HE BILTHBA-
10Th 1X Maca Ta (i3uuHi 1 MOp(hoJIOTivHI
actiektu cuepmu (de Oliveire et al.,
2007). Ha nei BIumBarOTh mapameTrpu
CIM’SIHMKIB, SIKI BU3HAUAIOTh Yepe3 BH-
MIpIOBaHHS Ta PO3pPaXyHOK 00’eMy Ka-
mutku (Hyppolito M et al., 2019).
CekcyanpHa TOBEIiHKa Oyras 3a
MPUPOIHOTO NAPYBAaHHS HE 3aBXKIH 30i-
raeThcs 3 TMPOSBOM JTi0110 y MaHexi. Ha
CTaTeBY aKTHBHICTh MOXKYTh BIUIHBATH
JIOMIHYBaHHS 1HIIUX TUTITHUKIB Ta CTpe-
CH, SIKi TIOTIPIIYFOTh KiHIIEBI PE3y/IbTaTH.
Byrai, siki MarOTh CHIIbHUIA MPOSIB Ji01110,
3a0e3Meuyr0Th BUINUI PIBEHb TUTBHOCTI
Ta BHUXIJ CHEPMONPOIYKII, MOPIBHIHO
i3 HU3BKUM Ta CEPEIHIM HOTO TPOSBOM,
TOMY BXKJIMBO 11eHTH(IKyBaTH OyTaiB i3
HH3BKOIO aKTUBHICTIO CEKCYaIbHOI IIOBE-
JIHKHM B MaHEXI 1T 9ac B3STTS CIIEPMU B

IITYYHY BariHy.
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YV KOMITIEKC] 3aX0/1iB MO0 YIOCKOHA-
JICHHS TJIEMIHHOT IIHHOCTI MYSICHUX OyraiB
AKIICHT POOMTHCS Ha BUOIp TBApHH Oaxa-
HOTO THITy OyZIOBH Tijia, SIKMHA HAHOUTBIIE
BIINOBIJIA€  TIPOIYKTUBHOMY — HAIPSIMKY
MOTOMIB’Sl.  BHAUIAIOTE TBApUH KOMITaK-
THOTO Ta BeNMKopocioro tumiB. ITin vac
X J1000py OCOONMMBY yBary MNPUALISIOTH
BUPa)XEHOCTI M’siCHEX (opM. OCKITHKU
THIT OyZIOBH TiJIa 1 PO3BUTOK MYCKYJIaTypH
Ta MIKIPHOI KUPOBOI TKAHWHU TTOB’sI-
3aHi 13 METa0OIIYHUMH TPOLIECaMU B Op-
raHi3Mi TBApHHH, MOKJIMBHH iX 3B’SI30K 3
AKTUBHICTIO TIPOSIBIB CTAaTEBUX PEIICKCIB.

Memoro oocridicenns Oyno BCTa-
HOBHTH TIPOSIB CTAaTeBOI aKTHBHOCTI Ta
0COOJIMBOCTI BiITBOPIOBAIBHOI 30aTHO-
cTi OyraiB yKpaiHChKOi M’SICHOT TOPOH
PI3HUX THIIB OyJOBU TiJla Ta BHpaKe-
HOCTI M’sicHUX (hOpM TIijl yac OTpUMaH-
HSI CIICPMH y IITYYHY BariHy.

Mamepian i memoou 0ocnioxnceHv.

JlocnmipkeHHsT MPOBEH Y TMJIEMIHHO-
My 3aBoji «Bois»y 30m0ToHICEKOTO paiio-
Hy Yepkacbkoi oOmacti. Jlo 8-micsdHOrO
BiKy Oyraiili 3HaXONWJIMCS Ha IiJICHCI,
micasi — Ha BUITPOOYBaHHI 3a BJIACHOIO
npoaykTuBHicTiO. [lif yac BuUnpoOyBaH-
HS Y HUX BHBYAJIM CTATeBY MMOBEIIHKY 32
B3ATTSI CIIEPMH Ha IITYYHY BariHy, THII Oy-
JIOBH TiJIa TA BUPAXKEHICTH M’ ICHUX (hOPM,
O3HAKH BIATBOPIOBAILHOI 31aTHOCTI. J[i1st
TeCTyBaHHS Ji0imo OyraifiiB y MaHexi
BHUKOPUCTOBYBAJIH OIy/ajio. byraiiiis Te-
CTYBaJIM 1HAWBIIYATLHO 1 KJIACU(DIKyBaIH
HA TPU OCHOBHI CTYIICHI IIPOSIBY CTaTEBOI
AKTUBHOCTI (aKTHUBHUM, CIOKIMHHMH, MO-
MIpHUIA). AKTHBHHH (A) — BUCOKHUH CTy-
IiHb TIPOSIBY CTATEBOi AKTUBHOCTI Xapak-
TEPU3YBAIN KOPOTKOK TPUBAIICTIO (Bij
10 10 60 c) ycix crateBuX peduiekciB J10
canku. [Tomipuuii (IT) — cTymiHe nposiBy
CTaTeBOi AKTHUBHOCTI XapaKTEePU3yBaIU
JICIO JIOBIIMM TIepeOiroM peduiekciB J10

canku. Bin tpusas Bix 60 10 120 c. Cro-
kiitamii (C) — BITHOCHO HU3BKHUIA CTYIIIHB
MPOSIBY CTaTeBOi aKTUBHOCTI, 3a SIKOTO
Yac BiJl BiZIBEICHHS TBApUHHU JI0 OITy/ajia
JI0 cripobu cajiku TpuBas monay 120 c.

VY OyraifiiiB po3movaiy OTpUMYyBa-
TH criepMmy Bif 12-micsaHOTO BiKy. Bin
14-MicsI9HOTO BIKY X BUKOPHCTOBYBAIU
IUTSL OJiep KaHHS SAKYJIATIB ONUH pa3 Ha
THXJIECHb. Y Moyomux Oyraifiis mo 18
MICSIIB Opaiu IBa CSAKYIATH (TyILIET-
Hi CalKH), y JOPOCIUX — IO YOTHPHOX
SAKYIATIB 32 TWOKIOCHB. [licast B3sTTS
CIepMH Ha IITY4YHY Bariny y Oyraiiiis
OLIIHIOBAJN 00’ €M ESKYIIATY Ta KOHIICH-
TpaIliio 1 pyXJIUBICTb CIICPMIiB.

YMOBHY KOMITAKTHICTh YH BEIHKO-
pocIicTh OyraiB BU3HAYAIH 32 3aIIPOTIOHO-
BaHO Hamu (YTHIBEHKO Ta iH., 2010) me-
TOMUKOKO. B 1i OCHOBY MOKJIaZCHO THICKC
BEJIMKOPOCIIOCTI BH3HAYCHUI Ha OCHOBI
KOCOI TOBKUHH TyTyOa IaJHIIeI0 Ta BHU-
COTH B Kprkax. Ha mijicTaBi 3iCTaBlICHHS
PO3MOLTY IHICKCY BUALISIIH JIBA YMOBHHX
THITH: BEIMKOPOCIH (BETHMKOPOCII 1 TOB-
TOTLJI1) Ta KOMITAKTHHH (HU3BKOPOCITI 1 KO-
potkotiyi). BupakeHicte M sicHUX (opM
OyraiIiiiB BU3HAYaIH y 15-MiCSIHOMY BIIli
3a 60-6anpHOMO 1Kasior ([IpaxoB Ta iH.,
1990). TeapuH 3a I1i€F0 O3HAKOIO PO3IIOJI-
JISUTH Ha JIB1 TPYIX — Kpallla BUPAKEHICTh
(GasTbHa OIiHKA BHIIA 32 CEPEIHIO T10 IPy-
I JOCIIHUX OyraiIiiB) i Tipiia BUpake-
HICTb (OI[IHKA HI>KYA 32 CEPEITHIO).

Pesynvmamu docnioxenv
ma ix 062060peHHs.

Crarepa aKTHBHICTb Ta OCOOIBOCTI BH-
KOPHCTaHHS OyTaiB MayIo 3aJIeKarh Bijl TUITY
OyZoBH iX Tila Ta BHPKEHOCTI M’SICHHX
(opM. Y BEIMKOPOCITHX 1 KOMITAKTHHX OyTa-
1B MIPOSIBIISIETHCST TCHICHIS 710 3MEHILICHHS
AKTHBHOIO 1 CIOKIHOTO CTYICHIB TIPOSIBY
peduiekciB, aje 3a 1BOro 3HAYHO 3POCTAE
KUTBKICTB TUTITHUKIB 3 IIOMIPHAM CTyTIICHEM
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1. CrareBa akTHBHicTh OyraiB 3a pi3HUX THUIIIB Oy/10BM Tij1a Ta BUPa:KeHOCTI
M’sicHUX (hopM

) Tun OynoBu Tina Bupaxenicts M’sicHuX GopM
Cryminb > .

Osnaxa aeryp- | BETAKOPOC- | KOMIAKTHHIA Kparma ripmra

HocTi it (n=9) (n=10) (n=20) (n=20)

M+m M+m M+m M+m
ep— 7,6 £0,5 122+1,1 8,4+0,2 12,3+0,4
CTaTeBOi aKTUB- 11 71,3+4,9 69,4+4,6 71,4+2,1 69,7+ 1,9
Hocti, % C 21,1 +2,1 244+20 202+1,0 18,0+ 0,9

crareBoi akTUBHOCTI (Tadn. 1). Yactka Brco-
KOI CTareBoi aKTUBHOCTI MA€ TEHIEHIIIO 10
30UTBIIICHHS Y KOMITAKTHUX OyTaiIliB POTH
BEJTHKOPOCIIMX POBECHHIKIB.

Lle oOyMOBIECHO THM, IO KOMITAKTHi
(dopMH, XapakTepHi OUIBII CKOPOCHLIAM
TBapruHaM. ToOTO BOHH B OLIBII PAHHEOMY
Billi JIOCSTarOTh (Di3i0NOrivHOI 3piIOCTi,
IO IIEBHOIO MIPOO TO3UTHUBHO MO3HAYa-
€ThCS HA CTATeBill aKTWBHOCTI. Bemmko-
POCITICTD — TAJIbMYE CTATEBE JI03PiBaHHSL.

3a Kpalle BHUPaXKEHUX M’ SICHUX
dopmM, sKi OIiHIOTH 32 60-0aabHOI0
IIKAJIOK0, KPAaIly OLIHKY TAaKOK OTPHMY-
I0Th OyTallliB 3 MPUCKOPEHHM POCTOM
JKUPOBOI TKaHUHU. PO3BUTOK OXKHPIHHS
CHpUsie 3HIDKCHHIO CTAaTeBOI aKTHBHOC-
Ti. Lle mo3HaYMI0CHh HA TOMY, IIIO YacTKa
AKTHBHUX IIPOSIBIB CTATEBUX PEPIICKCIB,
SIK1 ITOKa3yHoTh J1101/10 y Oyraiiis 3 kpa-
e BUPaXCHUMH M’SICHUMH (DOpMaMu
Ha 4,1 % mene. | xoua 3araabHUNA po3-

MOJIT YacTOT MPOSIBY CTATeBOI AKTHB-
HOCTI OyraiiiB 3a pi3HOTO PO3BUTKY
M’siCHEX (HhOpM TOIIOHUH, IF0 TCHJICH-
1i}0 HEOOX1THO BPaXOBYBAaTH.
Benukopocmi Oyraiiii MarOTh TEH-
JIEHLI0 10 301MbLIEHHS KUIBKOCTI ITijI-
BEJICHB JIO Omynaia i 3po0JIeHUX Calo0K
Ha MITYYHY BariHy. Y HUX OuIbIIa TpH-
BaJICTh MPOMYKTHBHOTO BHUKOPHUCTAHHS
(Tabn. 2). BogHouac BenTMKOpOCI M-
HUKH XapaKTePU3YHOThCS 3MECHIICHHIM
YaCTKH BUOPAKyBaHHS CSIKYJISTIB.
Byraiiii 3a kpaiie BUpaKCHUX M’sic-
HUX (HOPM MarOTh TEHICHIIIO JI0 301k~
LIEHHS KUIBKOCTI IiABENEHb 1 CaJOK Ha
OIyIAJIO Ta TPUBAJIOCTI MPOTYKTHBHOTO
BUKOpHCcTaHHS. Lle meBHOIO Mipoto 00y-
MOBJIEHO 1X BUIIOK IUIEMIHHOKO I[HHI-
CTIO 332 O3HaKaMH M’SCHOI MPOIYKTHB-
HOCTI. 32 Y4aCcTKOK 3pOOJICHUX CaJI0K BijI
3araJibHOI KUIBKOCTI MiJIBENEHD TA BifCO-
TKOM BHOpaKyBaHHX CSKYJIATIB PI3HUILS

2. Oco6aHMBOCTI BUKOPUCTAHHSA OyraiB 3a pisHHX THIIIB Oy10BH Tija

Tun Gynosw Tina Bupaxenicts M’sicHEX hopM
BEJIMKOPOCT | KOMIAKTHI Kparia ripia
Ostiaia =9 | (=100 | (©=20) | (=20
M£m M£m M+m M£m
KinbkicTh miiBeicHs 10 Omyraia, pasis 214 +£32,1 154 £28,1 164 +21,3 125+£15,6
KinbkicTh 3p0o0aeHnX Cajiok, pasis 196 £27,0 120 £25,8 135+19,2 99+ 14,7
YacTka 3po0IeHnX canok, % 80,3+42 71.8+7,5 82,3+2,4 79,2434
Bubpaxysano esxymsris, % 13,723 19,3+4,7 8,1£2,4 9,3£3,2
gﬁgﬁzﬂﬁg’ TPOAYKTHBHOTO BUKOPHCTAHHA | 677 + 102,8 | 531+87,1 | 550+72,6 | 416+47,0
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MDK TBapHHAMH 3 Pi3HHM IIPOSIBOM M’sIC-
HUX (HOpM TPaKTHYHO BiACYTHA. Takum
YHHOM HE BUSIBJICHO ITIJICTaB I 00Me-
JKCHHSI BHKOPUCTAaHHs OyraiB 3 TapHHM
PO3BUTKOM MYCKYJATypy 1 MiAIIKIPHOT
KJTITKOBUHHU 4epe3 TOTIPIICHHST 03HaK 1X
BIZITBOPIOBAILHOT 371aTHOCTI. HaromicTb
Oyrai KOMITaKTHOTO THITY, SIKHU TIOB’si3a-
HUIA 3 TSHJICHIIEI0 JI0 CKOPOCITLIOCTI TBa-
PHH MOXYTb MaTH JICIIO TipIIY SIKiCTb.

Bucnosku ma nepcnexkmueu.

VY BENUKOPOCIUX MOJOAUX Oyraid-
LB CHOCTEPIraroTh 3MEHINCHHS YaCTKU
AKTUBHOTO TPOSIBY CTATEBHX pPEQIICKCIB
y MOPIBHSHHI 3 KOMIIAKTHUMH, 1110 00y-
MOBJIEHO iX BIJIHOCHOIO ITI3HBOCITIIICTIO,
ayie 3a mepioJ IPOXYKTHBHOIO BHKOPH-
CTaHHJ [l TBAPUHH IPOSIBIIAIOTH TCHIICH-
[if0 O 3POCTaHHS YaCTKH 3POOJICHUX
CaIOK Ha OMyJajo Ta 3MEHIICHHS Kilb-
KOCTI BUOPaKyBaHHUX €sIKYJISTIB.

Byraiii 3 kpaiiie BUpaKeHUMH M’sic-
HUMH (popMaMH TIiJT yac BUIPOOYBaHHS
MAalOTh TCHICHIIIO IO 3HIDKCHHS YacT-
KU TiJOBEICHb JO OITynajia 3 aKTHBHHM
MposiBOM  cTareBuX peduiekciB. Hamami
PI3HHMII 32 YacTKaMH 3pOOJNICHHUX CaJloK 1
SIKICHHX €SIKYJIATIB MiXK OyTasiMu 3 pi3HUM
PO3BHTKOM M’SICHUX (OpM HE CHOCTEpi-
raroTh, ajie IJIEMIHHA I[IHHICTL 338 M’siC-
HOIO MPOMXYKTHBHICTIO TIO3HAYAETHCS HA
TPUBAJIOCTI JIOBIYHOTO BUKOPHCTAHHSI.
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Abstract. In beef cattle breeding, the reproductive capacity of bulls significantly affects the economic
efficiency of production. Selection for the meat productivity can negatively affect the ability of bulls
to reproduce, so it is necessary to consider the risks of such a connection when selecting them. The
study determined the rate of manifestation of Ukrainian beef breed bulls sexual reflexes of different
body types and severity of meat forms. According to the type of body structure of bulls divided into two
groups: large (high and long-bodied) and compact (low and short-bodied). The distribution performed
using the growth index. The severity of meat forms of bulls was determined at 15 months of age on
a 60-point scale. The animals on meat forms divided into two groups compared with the average
score of experimental bulls. The degree of sexual activity manifestation assessed by the duration of
sexual reflexes from bringing the bools to the stuffed animal to the mating attempt. According to the
manifestation of libido, animals divided into three groups: active — mating attempt to cage from 10
to 60 seconds, moderate — from 60 to 120 seconds and slow — the time before the mating attempt
lasted more than 120 seconds. Subsequently, in experimental bulls recorded the duration of productive
use period, the number of leads to the stuffed animal and mating attempts to it and the number of
received and rejected ejaculates. It found that the tendency of the distribution of active moderate and
slow manifestation of sexual reflexes in bulls of different body types and development of meat forms is
similar. In bulls of different groups, moderate sexual activity most often observed, but specific tendencies
observed within the groups. The share of high sexual activity was higher in compact bulls compared to
large coeval animals. Among animals grouped by the development of meat forms, the share of high
sexual activity higher in bulls with better expressed meat forms. In the future, large bulls tend to increase
the duration of productive use, predominate in the share of mating attempt and are characterized by a
decrease in the share of ejaculate culling. Bulls with better meat forms tend to increase the duration of
productive use due to their higher breeding value in terms of meat productivity. No difference was found
in the proportion of mating attempts and the percentage of culled ejaculates between animals with
different manifestations of meat forms. The obtained results prove that for intensive use at a young age
more suitable bulls of compact type, and in adulthood more effective large sires. Better development of
meat forms somewhat reduces the sexual activity of young bulls. At a more mature age, the results of
the use of bulls are practically unaffected by meat forms.

Keywords: libido, beef cattle, artificial vagina, ejaculate.
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