Agrarian Bulletin Black Sea Littoral. 2023, Issue 107

ISSN 2707-1162 (online)
ISSN 2707-1154 (print)

AGRARIAN BULLETIN OF THE BLACK
SEA LITTORAL

SCIENTIFIC JOURNAL

ISSUE 107

ODESA, 2023



Agrarian Bulletin Black Sea Littoral. 2023, Issue 107

ATPAPHUI BICHUK IPUYOPHOMOP’SI

Bignosigno 1o Haka3zy MinictepctBa Ocsitu 1 Hayku
VYxpainu Ne 886 Bin02.07.2020 p. Bxoauts g0 [epeniky
HAyKOBHX (paxOBUX BUIaHb YKpaiHu (kateropis «by).
CBiIOLITBO MPO JepKaBHY PEECTPALIIO

KB Ne 24151-13991 Bix 11.10.2019 poky.

PEJAKIINHA KOJIETISI

I'osioBa penakuiiiHoi KoJjerii
Muxaitno BPOIIKOB (Vkpaina)

TexuniuHuii pegakrop
Cepriit YMUHCBKUH (Ykpaiua)

Ynenu penakuiiinoi koJerii

Bikrop BAJTALIBKUH (Ykpaina)
Ipuaa BAHBKOBCBKA (Yxpaina)
Annpiii FETA (Ykpaina)

Jleonin TOPAJIbCbKUM (Ykpaina)
Mapuna CKPUIIKA. (Ykpaina)
Ipuaa KOBAJIBUVYK (Ykpaina)
Muxona KYXTHUH (Ykpaina)
Bacwie MAUYK (PymyHis)

Irop ITAHIKAP (Ykpaina)
Kocrsatua [IOUEPHSAEB (Vkpaina)
Karepuna POJIIOHOBA (Ykpaina)
Onekcannp PEIIETHIYEHKO (Ykpaina)
Aptem CAC€HKO (Yxkpaina)

I'eopre COJIKAH (PymyHist)

Pycnan CYCOIJI (Ykpaina)
Jrommuina TAPACEHKO (Ykpaina)
Onexcannp [IEPEHIOK (Ykpaina)

PekoMennoBano Buenoro pagor OnecbKoro 1ep>kaBHOro

arpapaoro yHiBepcutery ([Iporoxon Ne 11 Big
30.06.2023).

Anpeca penakmiiHoi KoJerii:

Opnecbkuii Jep>KaBHUM arpapHUA YHIBEpCHUTET.
By [lanTeneiiMoniBcrka, 13, Oneca, YkpaiHa,
65012, Ten. +380482371609,

Email: agrojournal@osau.edu.ua

ABTOpH cTaTell BiIOBIIAlOTh 332 OPHUTIHAIBHICTH TEKCTY,
JOCTOBIPHICTh ~ BUKJIQZICHOTO Marepially, IpaBHIIbHE
LUTYBaHHA JDKEpeNT Ta NOCHJIAHHS Ha HUX .

AGRARIAN BULLETIN OF THE BLACK

SEA LITTORAL

According to the order of the Ministry of

Education and Science of Ukraine Ne. 886 of
02.07.2020 it is included in the List of scientific
professional editions of Ukraine(category "B").
Certificate of state registration

SeriesKB Ne 24151-13991. Date of issue 11.10.20109.

EDITORIAL BOARD

Editor-in-chief
Mykhailo BROSHKOV (Ukraine)

Technical editor
Serhii. UMYNSKY!]1 (Ukraine)

Editorial board members

Viktor BALATSKYI (Ukraine)

Irina BANKOVSKA (Ukraine)

Andrii HETIA (Ukraine)

Leonid HORALSKY | (Ukraine)
Maryna SKRYPKA (Ukraine)

Irina KOVALCHUK (Ukraine)

Mykola KUKHTYN (Ukraine)

Vasile MACIUC (Romania)

Ihor PANIKAR (Ukraine)

Kostiantyn POCHERNIAIEV (Ukraine)
Kateryna RODIONOVA (Ukraine)
Oleksandr RESHETNICHENKO (Ukrainge)
Artem SAIENKO (Ukraine)

Gheorghe SOLCAN (Romania)

Ruslan SUSOL (Ukraine)

Liudmyla TARASENKO (Ukraine)
Oleksandr TSERENIUK (Ukrainge)

Recommended by Academic Council of Odesa
State Agrarian University (Minutes Ne 11 from
30.06.2023).

Editorial board address:

Odesa State Agrarian University
Panteleimonivska str., 13, Odesa, Ukraine,
65012, tel. +380482371609,

Email: agrojournal@osau.edu.ua

The authors are responsible for the originality and
accuracy of the presented results and materials,
correct citations and references to them.



Agrarian Bulletin Black Sea Littoral. 2023, Issue 107
3MICT

Zh. Koreneva, K. Rodionova, L. Rosha, A. Ovcharenko, Y. Mazurenko, O. Naidich,
V. Baharovska

SAFETY AND QUALITY OF MARINE FISH DEPEND FROM THE METHOD OF
CONSERVATION

O. Mlyaemxo, JI. ’Kopina, A. Omiap, M. Jlemona, /1. Jledenen )
MOP®OJIOTTYHA XAPAKTEPUCTUKA HOBOYTBOPEHb MOJIOYHOI 3AJIO31 B
JEKOPATHMBHUX IIYPIB

P. Iy6in, O. IBaesa, I1. lllapanaak )
MOP®OJIOTTYHI TA MOPO®OMETPUYHI KPUTEPII OIIHKN KYPUAT-
BPOIJIEPIB

O. Wyaewxo, JI. Kopina, A. Ouaisip, M. Illyaemxo
I'OCTPUU XOJIAHTIT ¥ COBAKU (KJITHIYHWUI BUITAIOK)

7K. Kopenesa, JI. Powa, I'. OBuapenko, I. ZKynbko, O. IBaeBa, O. ’KyHbko
MOHITOPUHI ITPUPOJHO - 3AITIOBIJHOI'O ®OH/1Y OJAECBKOI'O PET'TOHY

A. IToBenko, L.JIymen3e, C. KQT, O. Haiiaiu
I[TOIIMPEHHSA MAJIACE3IMHOI'O IEPMATUTY Y TBAPUH PI3HMX BU/IB

M. Kamoyp, A. 3ama3siii, B. Kosenuenko, O. lemuako, I. Konomak, J[.MartBiiiuyk
PE3UCTEHTHICTb OPI'AHI3MY TEJIAT V IMIIPUHTUHI -ITIEPIOJ] POCTY TA
PO3BUTKY

7K. KopeneBa, JI. Powa, I'. OBuapenko, 1. I.HOBKOI[J]HC, K. HeB3opoBa )
MOP®OMETPUYHI ITOKA3HUKU ILLHITOPKOBOI JKABU I''TAJJEHBKOI
(XENOPUS LAEVIS)

L. JIymense, A. loBenko, T. Jlymenze, O. Haiigiu
ITOHIIMPEHHS TA ITPODPIJIAKTHUKA EXIHOKOKO3Y Y TBAPUH
(OI'JIAJIOBA CTATTA)

B. Jlorsinosa, M. KpaBuosa )
JIATHOCTHUKA HOBOYTBOPEHb MOJIOYHOI 3AJIO3HU YV KIIIIOK

B. IToxna, JI. Mukoaaituyk )
OCOBJIMBOCTI MIEXITOPOAHOI'O CXPEILNYBAHHS B HYTPIIBHUILITBI

S. Uminskyi, A. Moskalyuk, B. Lebedev, S. Dmitrieva
EQUIPMENT FOR CRUSHING COBS, GRAIN-COB MIXTURE AND CORN COBS

D. Domushchi, P. Ustuianov, A. Maiev, V. Supruniuk
DEVELOPMENT OF RESOURCE-SAVING TECHNOLOGIES FOR HARVESTING
CEREAL CROPS TO PROVIDE LIVESTOCK WITH AVAILABLE FEED

S. Uminskyi, A. Moskalyuk, B. Lebedev, S. Dmitrieva, M. Korolkova
JUSTIFICATION OF THE RATIONAL PROCESS AND PRINCIPLE OF OPERATION
OF THE MACHINE FOR FINE CRUSHING OF RODS

14

23

33

40

47

51

59

64

69

76

84

88

95



Agrarian Bulletin Black Sea Littoral. 2023, Issue 107

I. Pisunuyk, 1. Hikosnenko, O.Kunianau, K. MaxuioBcbka, A. 'apoap
I[TPOI'PAMA T'OAIBJII KOPIB 3A ITEPIOAAMUA BUPOBHUYOTI'O LHUKITY

H.Kiposu4, A.Kutaesa, I.Pisnnuyk, LIIanikap, P. Cyco.
[NPOAYKTBHICTb CBUHEMN II'ETPEH 3AJIEXXHO BIJA AJIbTEPTATUBHUX
BAPIAHTIB I'EHIB ryr-1 TA mc4r

T. Ryzhkova

COMPARATIVE ASSESSMENT OF THE EFFICIENCY OF METHODS FOR
DETECTING THE QUANTITY OF MAFANM AND COLIFORMS IN COW'S, GOAT'S
MILK AND CHEESE

D. Domushchi, P. Ustuianov, A. Maiev, V. Supruniuk, O. Zhovtiy
INTRODUCTION OF ENERGY-SAVING TECHNOLOGIES FOR HARVESTING
CEREAL CROPS TO PROVIDE LIVESTOCK WITH CHEAP FEED

A. Csa0po
CTAH TITPOOKCHUOAHTHO-AHTUOKCUIAAHTHOI'O TOMEOCTA3Y VY KPOBI
PEMOHTHHNX CBUHOK ITPU 3rOJJOBYBAHHI XEJIATIB MIKPOEJIEMEHTIB

I. Pizuuuyk, A. I'apoap

OCOBJIMBOCTI BU3HAYEHHA PIBHA T'OAIBJII PISHUX BUPOBHUYMX T'PVII
MEPEIEJIIB 3A CIIBBIJHOIIEHHSAM CHWPOIrO IPOTEIHY 1 JII3UHY IO
OBMIHHOI EHEPTII

H. AtpaxoBa ) )
ETAIIM CTAHOBJIEHHA KA®EJIP BET®AKY (TEPAIIII, XIPYPT'II)

99

105

115

122

129

138

143



Agrarian Bulletin Black Sea Littoral. 2023, Issue 107

UDC 639.38.05:664.95
DOI 10.37000/abbsl.2023.107.01

SAFETY AND QUALITY OF MARINE FISH DEPEND FROM THE METHOD OF
CONSERVATION

Zh. Koreneva, K. Rodionova, L. Rosha, A. Ovcharenko,Y. Mazurenko, O. Naidich, V. Baharovska
Odesa State Agrarian University

In recent years, there has been a significant overfishing of fish and aquaculture in the Black Sea,
which has led today to a general decline in fishing in our region. Catches of sturgeon, salmon, bull,
mullet and other Black Sea fish, both marine and migratory, have decreased. Some species of Black
Sea ichthyofauna: listed in the Red Book of Ukraine; are in a depressed state; in recent years, their
commercial fishing has been prohibited. In addition, from February 24, 2022 until today, a rather
dangerous ecological situation has developed in the Black Sea, which requires and requires the most
thorough control and regulation of checking the content of harmful substances of exogenous origin
in fish and aquaculture, which can pose a danger to human health and animals

Safe and high-quality live sea fish, regardless of the place of catch, must be mobile. well-fed, skin
condition without damage, shiny eyes and red gills, and most importantly, a pleasant smell. The
main methods of storing fish are: cooling, freezing, freezing, salting, drying, drying. Each of these
methods is based on suppressing or completely stopping the vital activity of microorganisms that
are in the fish's body. Over time, fish begin to spoil due to enzymatic processes and the vital activity
of microorganisms.

Key words : sea fish, microstructural analysis, safety, quality.

INTRODUCTION

At today's stage of human development, fisheries play the most important role in providing the food
base of many countries of the world. The fishing industry in many countries that have access to
oceans and seas provides the population with well-being and jobs. [1, 15-17]

Fish and fish products are valuable and, in most cases, irreplaceable food products that can provide
human needs for proteins, fats, vitamins, macro- and microelements, and other biologically active
substances. [2, 3,9 ]

Today, the range of fish in Ukraine is represented by both domestic and, in most cases, imported
products. [ 3]

Ukrainian products: carp, crucian carp, pike, gobies, flounder, capelin, tench, mackerel, a few are
presented mainly in the markets of the country, and the assortment line is larger only in cities
located near water bodies (sea, lake, estuary, river). [4, 5]

A significant range of imported products is represented by both fish and seafood, and in most cases
these products are sold in supermarkets in frozen form. Such imported products include the
following types of fish and seafood: sea bass, pangasius, salmon, butterfish, hake, pollock, capelin,
notothenia, herring, mackerel, cod, tuna, tilapia, sea trout, hake, hake, squid, octopus, scallops and
other types Ukrainians are very fond of fish and seafood, especially residents of seaside cities
(Odesa, Kherson, Mykolaiv, etc.) consume a lot of fish. [6, 7, 11-14]

According to experts, quality live fish, regardless of the place of catch, should be mobile, well-fed,
skin condition without damage, shiny eyes and red gills, and most importantly, a pleasant smell. In
a healthy, high-quality, safe fish, the body is fleshy, the scales are intact and tightly attached to the
skin. [ 6, 8]

But over time, the fish begins to spoil due to enzymatic processes and the vital activity of
microorganisms. There are many methods for its storage. The main methods of storing fish are:
cooling, freezing, freezing, salting, drying, drying. Each of these methods is based on suppressing
or completely stopping the vital activity of microorganisms that are in the body of fish and that got
on its surface during the process of catching, transporting and processing. [3, 10-14 ]
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THE PURPOSE OF THE WORK

Carrying out a sanitary and hygienic assessment of fish according to different storage methods,
which is sold in the trade network of the city of Odesa.

The object of research is fish sold in the markets of Odesa. The subject of the research is the
sanitary and hygienic evaluation of fish, sensory analysis, microstructural analysis of fresh fish and
changes in these indicators according to different methods of fish storage. All comparisons were
made between the studied samples (fresh fish — chilled — frozen; fresh fish — chilled — salted).

TASKS

To investigate organoleptic indicators of fish according to different storage methods (fresh, chilled,
frozen, salted) and changes in these indicators during storage; conduct a microstructural analysis of
the studied fish samples; conduct a sensory analysis of fish in accordance with international 1SO
standards. carrying out a sanitary and hygienic assessment of fish, which is sold in the markets of
Odesa.

RESULTS OF WORK

Changes in physical and chemical parameters of marine fish depending on the storage method. A
certain type of canning is chosen for storing both sea and freshwater fish. The main purpose of
canning is to create conditions in fish raw materials in which the microflora either stopped its
activity or completely died. But there are enzymes in the meat, the action of which needs to be
somewhat slowed down, which can improve the taste of the fish during storage. Therefore, it is
necessary to choose the most pleasant storage methods for each type of fish.

The main condition for any kind of storage is that the fish must be safe and not lose its nutritional
and taste qualities.

Therefore, any method of canning should be harmless to raw materials, not have a negative impact
on its quality - organoleptic and physicochemical indicators.

There are many methods of preserving fish and seafood in the fishing industry. For each type of
fish, the following preservation methods are used for storage, which allow you to preserve its taste
and nutritional qualities for a longer time.

Fresh fish spoils quickly, so it must be canned for storage. There are the following methods:

- cold preservation (cooling, freezing, freezing).

- ambassador (using salt and spices),

- drying (slow partial dehydration of the product under natural conditions after the action of food
salt),

-drying (slow, almost complete dehydration of the product under natural conditions after the action
of food salt solutions),

- smoking (heat treatment with smoking substances, the fish partially compacts and loses moisture,
the storage period increases).

In our research, we used three storage methods:

- freezing,

- salting,

- freezing — thawing — freezing.

We have analyzed how the quality and safety of marine fish changes with different methods of its
storage.

At the beginning of the study, we conducted a study on the study of marine fish on the "Filyn"
device in order to confirm its quality and to further compare changes in quality with different
storage methods.
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During the research, attention was paid to the change in the color of individual parts of the fish
(gills, eyes, body surface, muscles, blood).
The study of all types of sea fish on the "OwI" device confirmed that the fish is of high quality. The
data are given in Table 1.

Table 1 . Sea fish quality indicators for using the "OwI" luminoscope device

Types of A bullis Black Sea Black Sea flounder
fish a whip trout (flounder)

Gill no luminescence, dark no luminescence, dark no luminescence, dark
Eyes no luminescence no luminescence no luminescence
Body a faint gray color with a a faint gray color with a a faint gray color with a
surface purple tint purple tint purple tint
Muscle gray-purple color gray-purple color gray-purple color
tissue
Blood dark brown color dark brown color dark brown color
Conclusion | quality quality quality

As can be seen from the table, the quality of the fish is confirmed by a specific glow in the
luminoscope, which is characteristic of high-quality raw materials. At the beginning of the study, all
types of fish had almost the same indicators:

- no gill luminescence, dark color,

- there is no luminescence in the eyes, the color is dark,

- the surface of the body has a weak gray glow with a purple tint,

- muscle tissue - glow of gray-violet color,

- glow blood has a dark brown color.

Thus, the glow indicators confirm the quality of the fish.

To study the changes that can occur in fish during its long-term storage, we took 3 samples of meat
raw material weighing 100 g from each type of fish.

1 sample of each type of fish — frozen,

2 samples of each type of fish: - frozen - thawed - frozen

3 samples of each fish were salted with table salt.

We stored sea fish meat samples in closed glass containers to prevent liquid loss and airing. Keep
raw materials frozen and salted for 6 weeks. 2 samples were thawed and re-frozen for 3 weeks.

On the day of the study, each fish sample was minced using a meat grinder *Moulinex ME626132"
and examined on the "Foodscan™ and "Filyn" devices.

The appearance of meat changes depending on the method of storage. First of all, we noticed a
change in color after freezing: minced meat of all types of marine fish acquired a lighter pink color,
minced meat after freezing - thawing and re-freezing acquired an even lighter color, becoming pale
pink, minced meat after salting acquired a somewhat grayish color.

Fig.3. - The color of minced meat Fig. 4. - The color of minced meat Fig. 5. - The color
after freezing after freezing thawing and re- of minced meat after salting

freezing
7
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Changes in the chemical composition of marine fish meat during freezing. For a better perception of
changes, we took the primary indicators (of fresh fish) as 100% and calculated the changes in
percentages.

Our data show that in the process of freezing, certain irreversible changes occur in meat raw
materials, as a result of the formation of ice crystals in the tissues at the beginning of freezing, the
integrity of some tissues and cells is damaged, and the contents of the cells of these tissues can
come out. juice flows from clear raw materials, which contains proteins, fats and other nutrients.
Therefore, the chemical composition of meat in all types of marine fish changes. The loss of
nutrients affects the nutritional value and quality of raw materials. Changes depend on the speed
and duration of freezing.

When freezing, the following losses of nutrients occur in raw materials:

A bull is a whip

- moisture 98.25%, - protein 96.31%,
- fat -89.48% - ash 96.62%
Black Sea trout

- moisture 96.51%, - protein 98.12%
- fat 91.02% - ash 98.75%
Black Sea turbot (flounder)

- moisture 95.78% - protein 96.20%
- fat 91.09%, - ash 99.33%

From the obtained data, it can be seen that of the three types of fish:

- bull-whip loses the least amount of moisture - - 1.75%, |

- Black Sea trout loses the least amount of protein - - 1.88% |

- black sea turbot loses the least amount of fat - - 8.91% |

Changes in the chemical composition of fish meat during freezing-thawing and re-freezing.
Changes in raw materials during long-term freezing - thawing and repeated thawing are even
greater, as the destruction of raw materials and loss of meat juice, loss of all components (proteins,
fats) are noted.

A bull is a whip

- moisture 94.14%, - protein 89.98%
- fat 79.90%, - ash 93.91%
Black Sea trout

- moisture 94.11%, - protein 93.43%,
- fat 75.82%, - ash 93.16%
Black Sea turbot (flounder)

- moisture 92.84% - protein 90.71%
- fat 88.54%, - ash 97.98%

From the obtained data, it can be seen that of the three types of fish:

- the least amount of moisture is lost by the whip calf — - 5.86% |,

- black sea turbot loses the least amount of protein - - 6.57% |

- black sea turbot loses the least amount of fat - - 11.46% |

Change in the chemical composition of fish meat during salting. As can be seen from the data in the
table, the chemical composition of the meat of all types of marine fish during salting changes
significantly, and these changes depend on the duration of salting of raw materials.

A bull is a whip

- moisture 88.22%, - protein 71.61%

- fat - 69.33%, - ash 93.24%
Black Sea trout

- moisture 82.69%, - protein 70.17%,

- fat 64.83%, - moisture 96.66%,
Black Sea turbot (flounder)

- moisture 86.75%, - protein 75.52%

8
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- fat 73.45%, - ash 94.66%
From the obtained data, it can be seen that of the three types of fish:

- bull calf loses the least amount of moisture - - 11.78% |,

- black sea turbot loses the least amount of protein - - 24.48% |

- black sea turbot loses the least amount of fat - - 26.55% |

Microstructural analysis of sea fish meat depending on different storage methods. Fresh fish means
freshly caught or chilled fish that has been kept for a short period at normal cooling temperature
before purchase or use.

In fresh sea fish, the tissues are elastic, thanks to the tight fit of the fibers.

In marine fish, after short-term storage in an unrefrigerated state, spaces filled with liquid appear
between individual fibers.

In fresh-frozen marine fish, changes in histological structure are smaller than in fish frozen after
previous storage.

Microstructural analysis of fresh fish. Our analysis showed that the microstructure of fresh fish of
different types of marine fish is identical and characterized by certain specific changes in the raw
material.

In histological preparations, muscle tissue with areas of adipose tissue on the periphery is revealed
(Fig. 4).

Weakness of muscle fibers, their slight detachment due to the development of moderate
intermuscular edema is noted (Fig. 5). In the preparations, areas are noted in which focal swelling
of the cells of the muscle fiber sheaths and pyknosis of the nuclei is found. There are foci of
swelling of muscle fibers with lysis of the nuclei, which alternate with fibers with unchanged
,transverse striation (Fig. 6) No S|gns of necrob|03|s were detected.

B = =
Fig. 4.- Muscle tissue Wlth areas of Fig. 5 - Muscle fibers are weak in Fig. 6.- Foci of swelling of muscle
adipose tissue on the periphery is places due to moderate intermuscular fibers with lysis of nuclei, alternating
revealed edema with  fibers  with  unchanged
transverse striation.

Microstructural analysis of frozen fish. With rapid freezing and rapid thawing, the histological
structure of fish meat changes less than with slow thawing.

A large amount of muscle tissue with large focal inclusions of fatty and connective tissue was found
in the preparations. A significant number of muscle fibers are disconnected from each other due to
unevenly expressed intermuscular edema.

Swelling of muscle fibers is noted, their cytoplasm becomes inhomogeneous, the presence of a large
number of "voids" is noted in the fibers. Some of the nuclei of the fibers are lysed, there are
preserved nuclei with signs of karyorrhexis. Thinning, disappearance of the cells of the sheath of
muscle fibers is noted. Weakly expressed necrobiosis, gross structural changes of the cytoplasm are
noted. (Fl‘g 7-10)
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Fig. 7.- Swelling of muscle fibers, inhomogeneity of Fig. 8.- Muscles, significant intermuscular edema is
their structure, the appearance of large voids in the noted, cytoplasmic swelling in the fibers, voids in the
cytoplasm, thinning of the fiber sheath, x1000 fibers, xl'OO. _’

Fig. 9 — Muscle tissue: swe'lling, inhomogeneity of Fig. 10 — Muscle and adipose tissue: fibers and cells are
cytoplasm, formation of voids, lysis of nuclei, x400. disconnected due to intermuscular edema, x40

Microstructural analysis of frozen-thawed and re-frozen and thawed fish. The study of histological
preparations of fish that we froze for 6 weeks, then thawed and re-frozen for 3 weeks and thawed
shows gross violations in the structure of muscle tissue. Large ice crystals form in the tissues during
repeated freezing. Ice crystals injure the tissues surrounding them, and the liquid from the cells
moves into the intercellular and interstitial space - edema develops.

In histological preparations, there is muscle tissue in which adipose tissue is located in the form of
small and large foci, and there are also areas of connective tissue. Muscle fibers are strongly
disconnected from each other due to the development of uneven intermuscular edema.

A significant percentage of muscle fibers are significantly swollen, their cytoplasm is
inhomogeneous, there are large "voids", thinning and disappearance of cells of the sheath of muscle
fibers, lysis of a large part of the nuclei. Weakly pronounced necrobiosis, structural changes in the

cytoplasm (Flg 11 12) 2.9 )/(t o4 “
) A
‘ . " ‘\v ‘,(:' ":““u\
L
9.0 90§
aYeN

Fig. 11.— Muscle tissue: swelling of fibers, inhomogeneity Fig. 12. - Muscle tissue: significant swelling of muscle
of the cytoplasm, voids in the cytoplasm, x400. fibers, x100

-u(i"

Microstructural analysis of salted sea fish meat. During salting, table salt penetrates into the raw
meat, gradually the salt begins to displace water, thus a concentrated solution of salt is formed in
the tissues. It is this salt solution that prevents the development of microflora and putrefactive
processes that are facilitated by microorganisms. The more concentrated the salt solution is, the
more the tissues are dehydrated.

When examining histological preparations, there is muscle tissue with focal inclusions of fatty and
connective tissue. Muscle fibers are strongly disconnected from each other due to unevenly formed
wide cavities between the fibers. Significant thinning of the fibers of the connective framework is
noted.

10



Agrarian Bulletin Black Sea Littoral. 2023, Issue 107
1 9 | 7 ay AT
2 & 9

) B =7 iy \

el - | 44
. g S X ._cﬁ-

Fig. 13-14. - Muscle tissue: the cytoplésm is inhomogeneous with linear 'Sfriations, lysis of nuclei, disappearance of
muscle fiber sheath cells,x 400

Swelling of muscle fibers is noted, in addition, some of the fibers are wrinkled, their cytoplasm is
inhomogeneous with a peculiar "linear" pattern. Lysis of fiber nuclei. (Fig. 13-14).

CONCLUSIONS

1. Safe and high-quality live sea fish, regardless of the place of catch, must be mobile. well-fed,
skin condition without damage, shiny eyes and red gills, and most importantly, a pleasant smell.

2. Over time, fish begins to deteriorate due to enzymatic processes and the vital activity of
microorganisms. The main methods of storing fish are: cooling, freezing, freezing, salting, drying,
drying. Each of these methods is based on suppressing or completely stopping the vital activity of
microorganisms that are in the fish's body.

3. Based on our research, all species of marine fish selected by us: whip bull (Mesogobius
batrachocephalus), Black Sea trout (Salmo trutta labrax), Black Sea turbot (flounder) belong to
protein species of fish (the protein content ranges from 15% to 20% ;) have the second category of
fat (2 - 8%).

4. With all the most common types of storage we chose, the fish we selected did not lose its
nutritional value and quality, and most importantly, it was safe for humans. But with each type of
storage, certain chemical changes occur that can slightly reduce the quality characteristics of fish
raw materials

5. In the process of freezing, the histological structure of fish tissues changes. In fresh fish, the
tissues are elastic, the fibers tightly adhere to each other. In frozen fish, changes in histological
structure are smaller than in fish frozen after previous storage.

During slow freezing - thawing - repeated thawing and thawing, the structure of fish meat changes
significantly. Larger ice crystals are formed in tissues during freezing, which sometimes leads to
tissue damage and the release of fluid into the intercellular space. Such fish loses its juice, which
means nutrients.

During salting, muscle tissue with focal inclusions of fatty and connective tissue was detected in the
preparations. Muscle fibers are significantly separated due to unevenly formed wide cavities
between fibers. Significant thinning of the fibers of the connective framework is noted.

6. In the process of storing marine fish of various species, the development of the following signs is
noted: a gradual change in taste, smell, consistency, color. First of all, it depends on the fatness of
the fish, the content. The best indicators, regardless of the storage method, were noted by us in all
types of sea fish, but Odessans like trout and gobies the most.
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BE3NEYHICTH TA AKICTb MOPCBHKOI PUBH B 3AJIEXKHOCTI BII CIIOCOBY
KOHCEPBAILII

K. Koperena, K. Pomionosa, JI. Poma, I'. Opuapenko, 0. Masypenxko, O. Haiiniu, B. baxapoBcbka
OoecwKuil deparcasHuill azpapHutl ynigepcumem

B octanHi poku B HopHOMY MOpI CHOCTEPIraeTbCsl 3HAUHUI MepenoB puOHM Ta aKBaKyJIbTYpH, 11O
MIPU3BEJIO CHOTOJHI J0 3arajJlbHOro Crajay puOaabCTBa B HALIOMY pPErioHi. 3MEHIIMBCS BHJIOB
OCETPOBHUX, JIOCOCEBHUX, OMUKiB, kedayni Ta IHIIKUX puO YopHOro MOps, SIK MOPCHKHMX, TakK 1
npoditHUX. Jlesiki BUIM YOPHOMOPCHKOI ixTiodayHu: 3aHeceHi 10 YepBOHOI KHMIM YKpaiHu;
3HaXOJATbCs B JEMPECUBHOMY CTaHI; B OCTAHHI POKM iX MPOMMCIOBUIM BUJIOB 3a00poHeHO. Kpim
Toro, 3 24 mororo 2022 poky i A0 cboroaHi B YopHOMY MOpi CKJanacsi JOCHTh HeOe3neuHa
€KOJIOTIYHA CHUTYallisl, sfIKa MOTpedye HalpeTeNbHIIIOro KOHTPOJIO Ta perjaMeHTalii MepeBipKu
BMICTY HIKIITTMBUX PEUYOBUH €K30T€HHOTO MOXO/KEHHS B pHUOi Ta aKBaKyJIbTypi, SKI MOXYTb
CTaHOBJISITH HEOE3MEKY JJIs 37J0POB'S JIIOJIEH 1 TBapUH

be3neuna i sikicHa ’kxMBa MOpcbka pr0a, HE3aJeKHO BiJ MICIS BUJIOBY, TOBHHHA OyTH PYXJIHMBOIO,
BIOJIOBAHOIO, CTaH IIKIpU 0e3 MOIIKO/HKEeHb, OJMCKY4l 04l 1 UepBOHI 340pa, a TOJOBHE MPUEMHUN
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3amax. OCHOBHUMH criocobamu 30epiraHHs puOW €: OXOJIOJDKCHHS, 3aMOPOKYBaHHS, COJIHHS,
B'suieHHs. KoXeH 3 IuX MEeTOJIB 3aCHOBaHWMI Ha NPUTHIYEHHI a00 TOBHOMY NPUIMHEHHI
KHUTTEAUIBHOCTI MIKpOOPraHi3MiB, SIKi 3HAXOAATHCA B OpraHiaMi pubu. 3 yacom puba moymHae
NcyBaTHCS yepe3 (hepMEHTATUBHI IPOIECH 1 KUTTEMISIILHICTh MIKPOOPTaHi3MiB.

3a HAmIMMU JOCTHKEHHSAMHU BCi BimiOpaHi HamMu BUAM MOPChKUX pud: Oudok (Mesogobius
batrachocephalus), ¢opens dwoprHoMopcbka (Salmo trutta labrax), kamkaH YOPHOMOPCHKHIA
(kambarna) HajexaTh 10 OUTKOBHUX BHIIB puO (BMICT Ounka KomuBaeThes Bif 15% 1m0 20% ;) MaroTh
APYry Kareropito xxupy (2 - 8%).

[Tpu xoxHOMY THITI 30epiraHHs BigOyBarOThCA MEBHI XIMIYHI 3MiHH, SIKI MOKYTb TPOXH 3HHU3UTH
AKICHI XapaKTePUCTUKU PUOHOT CHPOBUHH. Y Tpoilieci 30epiraHHss MOPChKOI puOH Pi3HUX BHUJIIB
BiJI3HAYAETHCS PO3BUTOK TAKMX O3HAK: MOCTYIOBA 3MiHAa CMaKy, 3amaxy, KOHCUCTEHIIii, KOibopy. B
MepIy Yepry e 3aJeKUTh Bl )KUPHOCTI pHOU.

Kurouosi cioBa: mopcvka puba, ananiz mikpocmpykmypu, 6esneyHicmo, aKicmo.
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MOP®OJIOTTYHA XAPAKTEPUCTHUKA HOBOYTBOPEHB MOJIOYHOI 3AJI031 B
JEKOPATUBHUX IIYPIB

O. llynemko, JI. Kopina, A. Onisp, M. Jlemosa, /1. Jlebenes
JHinpoecbKuil deparcasHull azpapHo-eKOHOMIYHUL YHIgepcumem

JlocmipkeHO HOBOYTBOPEHHSI MOJIOYHOT 3aJI03U Ta YpaKeHi perioHapHi JiMQpaTudHi BY3IH MICIS
OTIEPATUBHOTO iX BUAAJICHHS B XBOPUX JEKOPAaTHBHHX IMypiB pi3HOro BiKy Ta ctari. s
BCTaHOBJICHHS J[1arHO3y 30upajii aHaMHE3, TBApUHAM MPOBOMIIN KIIHIYHUN OIJIsi, MiJ Yac sSIKOTro
HasIBHICTh HOBOYTBOPEHb JIarHOCTYBAJIM BI3yaJlbHO Ta naibnamiero. [Ipu manpmamii myxnauHu
BCTAQHOBJIIOBAIM i KOHCHCTEHIIIO, MPOTSKHICTh, YITKICTh KOHTYPIB 1 MEXI, a TaKOX CTYIIHb Il
3pOILEHHS 3 HAaBKOJMIIHIMU TKaHMHAMHM Ta OpraHaMH. 3 METOI0 BUSIBJICHHS YU CIIPOCTYBaHHS
HasIBHOCTI METAcTa3iB y ITpy/IHINA NOPOKHHUHI TBAPUHAM MPOBOIMIA PEHTTEHOJIOTTYHE TOCIIKEHHS,
a B 4YEpeBHId MOPOXKHHMHI — YJIbTPA3BYKOBE JNOCIHKEHHSA. Jlyig MiATBEp/KEHHs JAlarHo3y Ta
BCTQHOBJICHHSI BHJly BHJAJIEHUX NYXJIUH, a TaKOX CTaHy perioHapHuX IIMQaTUYHUX BY3IIB
MIPOBOJIMIIM 1X TICTOJIOTTYHE JOCHIKEHHS. SIKICHY XapaKTepUCTHKY MYXJIMH 1 JTIMPAaTUYHUX BY3/IiB
BH3HAYAIM MIKPOCKOITIEI0 TICTO3pI3iB, 3a0apBIEHUX TeMAaTOKCHJIIHOM 1 €03WHOM, BUTOTOBJICHUX
3T1IHO CTaHJIAPTHUX MATOTICTOJIOTIYHUX METOJIUK. BCTaHOBIIEHO, IO BIK Ta CTaTh TBAPWH BILJIMBAE
Ha PU3UK PO3BUTKY MyXJIMH MOJIOYHOI 3a7103U. Bij 3arajqbHOI KIJIbKOCT1 BUIAIKIB HOBOYTBOPEHD Y
urypiB 96,4% cknagarots caMki 1 3,6% — camui. Ilpu npomy, HaifuacTiiie XBOpIOTH CAMKH BIKOM
24-26 wicsaniB. BiporimHicTh BUHUKHEHHS NOOPOSIKICHUX IyXJIHH cKiamae 85,7%, 370SKICHUX —
14,3%. Cepen  IiarHOCTOBAaHHUX  JOOpPOSIKICHUX  HOBOYTBOPEHb  YACTIIIE  3YCTPIYAETHCS
¢idbpoanenoma (82,1%), a 3mosikicHux — azaeHokapuuHoma (10,7%). ®ibpoaseHoma mix yac
naibnaiii y TBapuH Oyna 0e300JiCHOI0, Maja BUIJISA TBEPAOi, T'yMOIOMIOHOT MacW 3 YITKUMH
KOHTYpaMH, 110 CKJIAJIAEThCS 3 €MITSIATBHION0 Ta CTPOMAJIBHOTO KOMIIOHEHTIB. MIKpPOCTPYKTypa
MyXJIUHU XapaKTepU3YEThCSI PO3POCTAHHSAM CIHOMYYHOI TKAaHMHM MDK YacTOYKaMH 3aj03H, MpuU
IbOMY KJITHHHHM aTumisM BiacyTHid. [lim dac mampmarii 370SKiCHUX HOBOYTBOPEHb MOJIOYHOI
3aJ103M B TBApUH BOHHU MTPOMAITYBAJIUCS Y BUIJISIII OJHOTO 200 JACKUIHKOX BY3JIIB PI3HOTO pO3Mipy, HE
MajJl YITKUX MEX, IIUIbHO 3pOCTAlMCA 3 OTOUYIOUMMH IiX TKaHMHAMHU. 3a aJeHOKapLUUHOMH
BHUSBJISUIM JOOpE TMOMITHUM KJIITHHHUN aTHITI3M, HEKOHTPOJIbOBAHHMM PICT CIOJYyYHOI TKaHWHH,
PO3pOCTaHHS 3aJI03UCTOT TKAHWHU, Yepe3 1110 BTPAyaloThCsl HOPMAaJIbHE CIIBBITHOIIEHHS CTPOMHU Ta
MapeHxiMH 1 MeXIi MDK 9acToukamMu. MeracTa3u 3a HOBOYTBOPEHb MOJIOYHOT 3aJI03M HaWdacTile
3yCTPIYaOThCSA B KIIYOOBHUX JIM(ATHUHUX BY3JIax 1 JICTECHSX.

Kiarwo4oBi ciaoBa: oOexopamusni meapuHu, OHKOIOCIA, Heonaasii, aodenoma, ¢hibpoaderoma,
aoenokapyunoma, Qiopocaprxoma.

ITOCTAHOBKA ITPOBJIEMU, AHAJII3 AKTYAJIBHUX JOCJIKEHD

B CY4acHUX YMOBax MIChKI MEIIKaHI[I BC€ OUIbIIE IKABISATHCS PI3HUMU BUJIAMU E€K30THUHUX
TBapHH, SKi B MOJAIBLIIOMY CTalOTh IX JOMAIIHIMU YIIOOJIEHIIMU. 3HA4YHy IepeBary HaJlaloTh
JIEKOPaTUBHUM TpHU3yHaM, OCKUIBKM BOHHM HEBEJIHKI 3a po3MipaMM, OUIBII CHOKIMHI 1 MeHII
arpecuBHI MO BIAHOIIEHHIO JI0 JIIOAWHU HOPIBHAHO 3 X AUKMMHU POAMYAMH, iX JIETKO YTPUMYBATH Ta
nornagatu. B Toil sxe yac, 30UIbLIEHHS YKCIa TBAPUH, AK1 )KUBYTh MOPAJ 3 JIFOJUHOIO, PU3BOANUTH
0 3pOCTaHHS KUTHbKOCTI 3BEpHEHB /10 BeTepHHAPHUX (axiBIiB 3a qoromoroo [2, 15].

OnHUM 3 HaUMOMIMPEHIIINX 3aXBOPIOBaHb, 3 IKUM 3BEPTAIOTHCS BJACHUKU JIEKOPATUBHUX I'PU3YHIB
710 BETEPUHAPHUX CIIELIaNICTIB, € HOBOYTBOPEHHS, SIKi MOXYTbh JIOKATi3yBaTHCS B PI3HUX OpraHax i
TKaHMHAX. BilcOTOK 3axBOpIOBAHOCTI Ha HeoIula3ii 30UIBLIYETbCA 3 KOXKHUM pokoM. Yacrtora
BUHUKHEHHS MyXJIHUH 3aJ&KUTh Bil BIKY TBapHWH, HEHAJEKHUX YMOB YTPHUMAaHHS, XapuyyBaHHS
(XpOHIYHMI MIKOTOKCHKO3) Ta HEMOXKJIMBOCTI peasli3yBaTH BiATBOPIOBAJIbHY (DYHKIIIO B TBapHH,
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10 XHUBYTh MOHOraMHMMH Tpynamu [23]. Cepen HOBOYTBOpEeHb y IpiOHUX IpU3YyHIB Haifyacrimie
niarHoCcTyioTh (hibpoaneHomy wmoiounoi 3anosu (48,0%), myxmmam mkipu (21,5%), amgeHomy
rinogiza (15,0%) [10, 5, 6, 7, 16]. [TyxauHH MOJIOYHOT 331031 3yCTPIYAOTHCS B OPOCIINX TBAPHH,
SK TpaBWio, B caMoK BikoM Bim 1,5-2 poku [13, 20]. BoHu MaroTh BHUIVIA] MOOJUHOKHAX YU
MHOXMHHHUX YTBOPEHb, $Ki PO3TALIOBYIOTHCSA B3IOBXK MOJOYHHX psniB. [lyXIuHH MOXYyTh
BHUPOCTATHU J0 BEJIMKUX PO3MIPIB 1 OyTH NPUUYMHOIO 3HUKECHHS PYXJIMBOCTI, @ TAKOXK TEPEIIKOKATH
npuiiomy bki Ta crmpaBisaTd (i3ionoriuHi moTpedu. AHalli3 HOBOYTBOPEHb MOJIOYHOI 3aJ03H Ta
JOCTI/DKEHHST 1X MIKPOCTPYKTYPH B JEKOPAaTHBHHUX TPHU3YHIB € aKTyaJbHUMH, IO JO3BOJISE
BCTAHOBHUTH TOYHMH JiarHO3 Ta MigiOpaTé mporpecuBHi Meronu JjikyBauus [12, 18, 22, 25]. Tomy
METOI0 JIOCHIDKeHb Oyno 3’dCyBaTH MakKpo- Ta MIKPOCKOMIYHI OCOOJUBOCTI CTPYKTYpH
HOBOYTBOPEHBb MOJIOYHOT 3aJI03H B JIEKOPATUBHUX IIypiB PI3HOTO BIKY Ta CTaTi.

MATEPIAJ TA METOAU JOCJIIKEHb

JlocnijpkeHHsT MPOBOIWIM B yMOBax BeTepuHapHoro ueHtpy «biocBit» M. [[Himpo 1 kadenpu
aHatomii, rictoJsiorii 1 maromopdororii tBapuH JJAEY Bmpomosx 2020-2022 p.p. Buuanu
HOBOYTBOPEHHSI MOJIOYHOI 3aJI03M Ta Yypa)Ke€Hl perioHapHi JiM¢paTH4H1 By31H (KIyOOB1) micis
OTIEpaTUBHOTO X BUIAJIEHHS B XBOPUX JEKOPATUBHUX ILIypiB Pi3HOTO BIKy Ta crtaTi (N = 28). s
BCTaHOBJICHHS J1arHO3y 30Mpalii aHaMHe3, TBapUHAM MPOBOIWIN KIIHIUHUN OIS, MiJ Yac sSIKOro
HasBHICTh YTBOPEHb IarHOCTYBAJIM Bi3yajbHO abo muisixoM manbnamii. [Ipu mampnamii myXiauHU
BCTAQHOBJIIOBAIM i KOHCHCTEHIIIO, MPOTSHKHICTh, YITKICTh KOHTYPIB 1 MEXI, a TaKoX CTYIIHb Il
3pOILEHHS 3 HAaBKOJMIIHIMU TKaHMHAMH Ta OpraHaMH. 3 METOI0 BUSIBJICHHS YU CIPOCTYBaHHS
HasiBHOCTI MeETacTa3iB y TpyAHIA MOPOXKHUHI TBapUHAM MPOBOJMIM PEHTICH, a B YepeBHIN
MOPOKHUHI — YyJAbTPa3BYKOBE AOCHLIKEeHHA. OnepaTUBHE BUAAJICHHS IyXJIWH 31MCHIOBAIM 3a
3arajIbHONIPUIHATOI0 METOJMKOIO, BPAaXOBYIOUHM OCOOJWUBOCTI OYyJOBH OpraHizmMy TpusyHiB. Jlis
MIATBEP/UKEHHS 1arHO3y Ta BCTAHOBIJIEHHS BUAY BHJIAJICHUX IYXJIMH, a TAKOXK CTaHy PEriOHapHUX
niM(paTHIHUX BY3JIB TMPOBOAWIM 1X TMATOTICTOJIOTIYHE JMOCHiKeHHS. BinmiOpanuit Marepian
¢ikcyBanu cnoyatky B 5%-my (7 ni6), a notim y 10%-my BogHOMY po3uHHi (hopMaltiHy, MICIs 4OTO
oro 3amuBamu B TmapadiH 3 TONAJIBIIMM BHUTOTOBJICHHSM TICTO3pI3iB 1 3a0apBiIeHHSIM
reMaTOKCUJIIHOM 1 €03WHOM 3a 3arajlbHONMPUUHATAMU MeToaukamu [11]. SkicHy XapakTepucTuky
MyXJUH Ta JIM(paTHIHUX BY3/1iB BH3HAYAIHM TMPHU JOCTIHDKEHHI 3pi3iB 32 JOTOMOTOK MIKPOCKOTA
MICROmed Fusion FS-7530.

PE3YJIbTATHU BJIACHUX JOCJ/ILI’)KEHD

BcraHoBuim, 110 B JEKOpAaTHBHUX WIypiB BIK Ta CTaTh TBAPWUHHM BIUIMBAE€ HA PU3HK PO3BHTKY
MyXJIMH MOJIOYHOT 3aJI03H.

3a mepioJ1 TOCIIIPKEHHS B JEKOPATUBHUX IIIYPIB PI3HOTO BIKY Ta CTaTi OyJI0 BHUSBJICHO 28 BHUIIAKIB
HOBOYTBOPEHb MOJIOYHOI 303U pi3HOro TmoxopkeHHs (Tabm. 1). IlepeBaxkHo Heomnasii
PO3BUBAIOTHCS B caMOK — 96,4% 1 nmumie 3,6% — B camIliB Bill 3arajibHOi KUIBKOCT1 XBOPUX TBApUH
(Tabmn. 2). HaiiGinpIna KiIbKiCTh BUIA/IKIB 3aXBOPIOBAHHS 3apPEECTPOBAHA B CAMOK IIYpiB BIKOM Bif
2-x pokiB, a came B 24-26 wmicsmiB, mo ckinano 64,3% Big 3aragbHOi KUTBKOCTI TOCHIIKEHUX
TBapMH. 3MEHIIeHHA (Qikcalii BUIIAAKIB HOBOYTBOPEHb y TBapuH MHiciasd 26 MICALIB >KUTTH,
HMOBIPHO, MOB’s3aHO 3 BIAHOCHO KOPOTKOIO ii TpuBamicTio (24-36 MicsmiB) Ta HeOaXaHHAM
BJIACHHUKIB JIIKYBaTH OCOOMH moxujioro Biky (tabum. 1). IlpoTte, mix yac QiarHOCTUKU Ta JIKYBaHHS
IIypiB HEOOXiTHO BPaxOBYBaTH, 1[0 TOYHUN BIK TBApUH, KOJU B HUX BIEpIIE MPOSIBUIUCS O3HAKH
3aXBOPIOBAHHS, BCTAHOBUTH JIOCUTh BaXKKO, aKE€ HOBOYTBOPEHHS 3’SIBISUTUCS paHIIIe, HIX
BJIACHUKM 3BEPTAJMCA 32 BETEpUHAPHOIO JomomMororo. ['ocmomapi e poOMiaM Jiuine TOi, KOJU
MyXJIMHHA MOYMHATN 3aBaYKaTH TBAPUHAM.

Tabnuus 1. BikoBi 0cOOIMBOCTI PO3BUTKY HOBOYTBOPEHb MOJIOUHOT 321031 B JIEKOPATUBHUX IIYPiB
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Bik TBapuH, MicsI1iB KinpkicTh TBapuH, 110 % Bix
3axXBOPITH 3arajbHO1 KUIBKOCTI TBApUH
18 1 3,6
20 2 7,1
21 3 10,7
24 11 39,3
25 1 3,6
26 6 21,4
27 2 7,1
28 1 3,6
30 1 3,6
Bceroro 28 100

Tabnuis 2. Po3noain Heomia3ii MOJIOYHOT 3aJI031 PI3HOTO MOXO/XKEHHS B IEKOPATUBHUX IYPIB 3a
CTaTEeBOIO O3HAKOIO

Bun myxnmuau KinbKicTh XBOPUX TBApHUH Ta iX CTAThH % Bim 3arabHOT
camka camellb KUIbKOCT1 TBapuH
AneHoma 1 - 3,6
dibpoageHoMa 23 — 82,1
AJeHOKapIMHOMA 3 — 10,7
dibpocapkoma 1 3,6
Beroro 27 1 100

3a mepiod JOCHIHKCHHS B TEPEBAKHOI OLIBIIOCTI ACKOPATHBHUX MIypiB OYyJ0 IarHOCTOBAHO
JTOOPOSIKICHI MMyXJIMHA MOJIOUO1 3aJ103U — ajieHoMa Ta (idpoanenoma. Halibunbie mpuxoauThes Ha
$hi6poaneHoMy, SIKy BUSBUIM B 23-X caMoOK, 1o ckianae 82,1% Bix 3aranbHOI KUTBKOCT1 BUMAKIB.
Anenoma Oyna BusiBiieHa jumie B ojHiel TBapuHU (3,6%). 3M0SKICHI MyXJIMHA MOJIOYHOI 3371031
3yCTPIYarOThCS PiAlIe, aJeHOKapImHOMa Oya MiATBEp/KEHA B TPhOX CaMoK, a ¢ibpocapkoma — B
OJIHOTO caMIis, 1o ckiao 14,3% Bix 3araabHO1 KITBKOCTI BUSIBJICHUX HOBOYTBOPEHD (ITUB. TAOJI. 2).
HaiiGinpima myxyimHa BUSIBIIEHA B IIypa BikoM 28 MICsIIiB, Maca SIKO1 cTaHOBMJIA 78 T, 110 CKJIajae
27,0% Bim 3arayibHOI Macu TBapuHHU. Ha mincTaBi pe3ysbTaTiB TiCTOJIOTIYHHMX JOCTIIKEHb OYyIIo
BCTAHOBJICHO, IO II¢ — 3JIOSAKICHA aJeHOKapiuHoMa. HaliMeHIa 3a po3MmipamMu — J0OpOsKiCHa
ageHoma, Mana macy 10 1, oo cximanae 3,1% Bin 3aranpHOI Macu Tina TBapWHM 1 Oyia BUSBIICHA B
nrypa BikoMm 20 wmicsiiB (tadu. 3). DakT BUSABICHHS aJeHOKAPIIMHOMH B IIypa HANCTApIIOTO BiKY,
HMOBIpPHO, BKa3ye Ha Te, IO 3 BIKOM TBapHHH 3pOCTA€ PU3UK BUHUKHEHHS BiIpa3y 3JOSKICHUX
HOBOYTBOPEHb a00 MepepoKeHHs TOOPOSIKICHUX 32 HEBYACHOTO iX JIIKYBaHHSI.

Tabnuis 3. MakpocKomivyH1 MOKa3HUKU HEOI1a3iii MOJIOYHOT 371031 B IGKOPATUBHUX HIYPiB
PI3HOTO BIKY

PizHOBU TyXNTMHU Bik TBapuHu, Maca nyxnuHu, Maca tBapuHu %
MICSIIIIB r micasa BugageHus | CHiBBIIHOIIEHHS
MyXJINHU, T
Anenoma 20 13 347 3,7
dibpoaneHoma 20-26 10-36 256-321 3,1-12,4
AJleHOKapIMHOMA 28 78 289 27,0
didpocapkoma 18 33 388 8,5

JliarHOCTHKa HOBOYTBOPEHb MOJIOYHO1 3a7103M B JCKOPATUBHUX IIYypiB HE CKJIaJHA, aie MmoTpedye
ricronoriunoi Bepuikamii. [lyxnuHu, 3a3Budail, MalOTh BUIJIAJ TMMOOJWHOKUX YW MHOKXHUHHHUX
yTBOPEHb B3JI0BXK MAKETIB MOJOYHOI 3aJI03M. MaKpOCKOMIYHO — II€ OKpeMi BY3JIH BUIOBKEHO-
OBaJIbHOT POPMH.
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3a 10OpOsIKICHUX HOBOYTBOPEHb MOJIOYHOI 3aJl03M — ajeHoMma, (ibpoaneHoma, ii cTpykTypa B
TBAapWH, SK MPABUJIO, HE 3MIHIOEThCS. AJlEHOMa Maja 4YiTKi KOHTypW 1 J0Ope maibllyBajiacsi B
TBapuH. Llg myxiMHa HaragyBala KyJabKy, sika 3MiHIOBaJla CBO€ PO3TALIYBaHHS 1 4epe3 KOPOTKH
Yyac MiCAs BHHUKHCHHS IIBUIKO 361Jn,myBanac;1 (BTpHui). AJeHOMa BHHUKA€E 3 Ky61qur0 abo
IPU3MATHYHOTO eMiTeliro. 1i MIiKpOCTPYKTYypa XapakTepU3yeThCs 3MIiHOK CHiBBiIHOIIEHHS
3aJI03UCTOI Ta CHOJNYYHOI TKaHWH 31 30epekeHHsSM (GopMu dYacTodyok. Ha modarkoBiid cramii
PO3BUTKY MYXJIMHU 3QJI03UCTOT TKAaHWHHM HabaraTo OuTbIE, HDK CIOJIYYHOI, YaCTOYKH 30epiraroTh
CBOIO CTPYKTYpY, ajie¢ BHYTPIIIHROYACTOYKOBA CIIOJIydHA TKAaHWHA Maibke BincyTHs (puc. 1).
AneHoma B crafii (iOpo3y XapaKTepU3YEThCS MOMITHUM TICPEBAXKAHHSIM CIIOJTyYHOTKAHUHHHUX
KOMITIOHEHTIB HaJl 3aJI03UCTUMU.

Puc. 1. AneHoma MOJIOYHOI 3aJ03U CaMKu JekopatuBHOro iypa (Bik 20 micsuiB). LinbHO po3wmileHi 3aio3ucTi
CTPYKTYpH, yTBopem KyOIYHUMH CIITETIOIMTaAMH 3 KPYTIIHMH SAPAMH i TIOMIPHOKO KiTbKicTIO nuTomiasMu. Hesnauna
KiJIBKICTh BHYTPIITHHOYACTOYKOBOI CIIONYYHOI TKAHHHH 3 KPOBOHOCHUMH CYMHAMH. | eMaTOKCHITIH i €O3HH.

dibpoaneHoma mia yac majbhamii y TBapuH Oynia 6€3001iCHO0, Majia BUTJISA TBEPOi, T'yMOTIOI0HOT
MacH 3 YITKUMHU KOHTYpPaMH, L0 CKJIAJAEThCA 3 EHITEIIabHIOTO0 Ta CTPOMAJIbHOIO KOMIIOHEHTIB.
MiKpOCTpYyKTYypa MyXJIMHU XapaKTepU3YeEThCS PO3POCTAHHAM CIIOJIYYHOI TKAHUHU MK YacTOYKaMU
3aJ103H, MIPH [IbOMY KJIITHHHHI aTHITi3M BiJICYyTHIN (puc. 2).

Puc. 2. ®ibpoaneHoMa MOJOYHOI 3aJ03M CAMKH )_'leI(OpaTI/IBHOFO mypa (BiK 24 Mlcsn_u) 3HayHEe TepeBa’kaHHs
CHOJYYHOTKAHUHHOT'O KOMITOHEHTY (MDKYacTOYKOBA 1 BHYTPIIIHBOYACTOUYKOBA CIOMy4YHAa TKAaHWHA). 3aJ03UCTI
CTPYKTYpH 3[IaBJICHI, TIPEACTABICHI OMHOMAPOBIM KYOiYHIM CIITENII€EM B OTOUYCHHI MiOCHITeTalbHIX KIITHH, SIISPHUI
1 KITITHHHUHA aTHIII3M HE BUPKEHUH, HU3bKA MITOTHYHA aKTHBHICTh. | eMaTOKCHIIIH 1 €O3HH.
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Cepen 3710SKICHUX MYXJIMH MOJIOYHOI 3aJI03U B JIGKOPATUBHUX IIYPiB BUSABISUIM aJCHOKAPLUHOMY
ta (idpocapkomy. Ilim wac mampnamii y TBapuH BOHHM MPOMAIYBAJIHCS y BHUIVBAAI OJHOTO YU
JCKLTBKOX BY3IIIB PI3HOTO PO3MIPY, HE MM YITKUX MEX, IIUTBHO 3POCTAIHCS 3 OTOYYIOUUMHU X
TKaHUHAMH. 3a aJCHOKapIUHOMHU MIKPOCKOIIYHO BUSBJSUIN A0Ope MOMITHUIN KIITUHHUHA aTHUMI3M,
HEKOHTPOJBOBAHUI PICT CHOJYYHOI TKAaHWHH, PO3POCTAHHS 3aJ03UCTOI TKAHMHM, YEpe3 IO
BTPavyaJIOCsi HOPMAJIbHE CITIBBITHOIIECHHS CTPOMH 1 TAPEHXIMH Ta MEXi MK 4acToukamu (puc. 3).

Puc. 3. AneHokapuyHOMa MOJIOYHOI 3aJI03U CaMKH JIEKOpaTUBHOTrO Imypa (Bik 28 MicsiiB). 30epexeHa 4acTOYKOBa
Oy/i0oBa, 3aJI03KCTI CTPYKTYPH HENPAaBWIBHOI (hOPMHU, BUCTENEHI, MEPEBaXKHO, KIJIbKOMA IIApaMH CBITJIMX eMiTeNlialbHIX
KJIITHH PI3HOrO pO3Mipy, 3 BE3UKYJSIPHHUMHU SIpaMu 1 siiepliMU. BupakeHuil saepHuil 1 KIITHHHUN aTHIi3M.
I'emarokcuitiz 1 €o3uH.

dibpocapkoMa — I1e TeTepOreHHa Tpyra IMyXJIUH, K1 PO3BUBAIOTHCS 3 ME3EHXIMH MOJIOYHOT 3aJI03H 1
XapaKTEPHU3YIOThCS arpeCHBHUM TiepebiroM. MIKpOCTpYKTypa MOJIOUHOI 3a103u 3a (idpocapkoMu
XapaKTePU3YEThCSl HASIBHICTIO YUCIECHUX T'PYN KJIITHH CIIOMYYHO! TKaHHHH, IO TIEPEBAKAIOTh HAJ|
3aJI03MCTUMH, ii POPOCTAHHIM Y KHUPOBY TKaHUHY (pHC. 4).

<4 "" dhen it :“’_“ "\ - LA ' -‘ x100 | : A i . > : *400
Puc. 4. ®didpocapkomMa MONOYHOI 3aJ03U CaMKH JiekopaTuBHOro Imypa (Bik 18 wmicsmi). IlyximHa npencraBieHa
BEPETEHONOJIOHUMH CapKOMATO3HUMH KIITHHAMH, [0 IHQIIBTPYIOTh HABKOJHMIIHIO TKAaHWHY (KUpoBy). [lydxn
BEPETEHOMNOIIOHNX KIIITHH OPI€HTOBAaHI B Pi3HI CTOPOHM, BUPKCHUH SIEPHUI 1 KIITHHHUHA aTUIi3M. ['eMaTOKCHIIH i
€O3HH.

3a 3710sKICHUX NMyXJIUH Yy 5,0% XBOpUX TBapHH MeTacTa3u Oyiau BHSBIEHI B JereHsx, a B 95,0%
BUMQJKIB — MeTacTazaMu Oynu BpakeHl KiyOoBi siMpaTuuHi By3nu. B MikpocTpykTypi
TiM(PATUYHUX BY3JIB BHSBJIEHO JECTPYKTHUBHI 3MIHM JIIM(OLHUTIB, PO3LUIMPEHHS MIKKIITHHHUX
MIPOMDXKKIB, MOTOBIIEHHS CTIHOK apTepii.

OBI'OBOPEHHS PE3YJIBTATIB JOCJ/IIIKEHb
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HoBoyTBOpeHHSI MOJIOUHOI 3aJ03M € CKJIaJHUM OaraTOeTalHUM IIPOLECOM, SKHH MOXe OyTH
IHIYKOBaHMH XIMIYHUMHU pPEUYOBMHAMHM, pajialiero, BipycamMu ab0 TEHETMYHMMHU (aKTOpPaMH.
YacToTa BUHUKHEHHS IYXJIMH, 1X KUTBKICTh Ha TBApHUHY, JJATEHTHICTh Ta TUI IyXJIMHHU 3aJ€KaTh Bl
BiKY, CTaTi, PEeNpOayKTUBHOI iCTOpIi Ta EHJOKPHHOJIOTIYHOTO CEpEeNOBHINA TOCIOAAps MiJ Yac
BIUIMBY KaHIIEPOT€HY, a TAKOX JI€TH Ta 03U KaHueporeny [1, 3, 4, 9, 21, 24].

Heomnasii M0y104HOT 3a703M TBapWH Ha MOYATKOBIMA CTajil XapaKTEpU3YIOThCS MPHUXOBAHUMU
O3HaKaMH, TOMY BIIACHUKH 3BEPTAIOThCS JO (axiBIiB 3a JOTIOMOTOI0 Ha 3aIymieHid cramil
PO3BHUTKY 3aXBOPIOBAHHS, KOJIM, Ha JKallb, JOCATHYTH IIOBHOTO OJYXaHHS HEMOXJIHBO. DakT
3aIli3HUIOrO 3BEPTAaHHS BJIACHUKIB JAPIOHWUX TPU3YHIB JJIsl JIKYBAaHHS IyXJIHH MOJIOYHOI 3aJI03H
BCTAHOBJICHO HAMH Ta IHIIMMH JiKapsiMu [7]. 3aranom y MuIied i mrypiB, MOPIBHSHO 3 iHIIUMH
IpiOHMMHU TBAapHWHAMHM, TY)KE€ BUCOKA YaCTOTa BUHUKHEHHS CIIOHTAHHUX IYXJIMH MOJIOYHOI 3aJ03H
[7, 16].

3a manumu paay gocuigaukiB [6, 8, 13, 18] HalimomMpeHimmMu cepell 3JO0SKICHUX MyXJIHH
MOJIOYHO1 3aJI03M TpPHU3YHIB € pIi3HI BUAM KapLUHUHOM, a cepel JOOpOSKICHUX MYyXJUH —
¢10poasieHOMa, 1110 CIIBIAJAE 3 HALIUMU PE3yJIbTaTaMu.

JlocniiHUKaMH BCTaHOBJIEHO, 1110 B CO0AK 1 KOTIB 1I0OPOSIKICHI MyXJIMHU MOJIOYHOT 3aJ1031 (aJeHOMa
1 (iOpoaneHoma) Oynu y BUIUIAAl BY3JIB, MaJld PI3HUM PO3MIp, KOHCHUCTEHIIO 1 MOBEPXHIO.
37105KICHI MYXJIMHA MOJIOYHOI 3a103H (aJeHOoKapiHoMa 1 gibpocapkoma) CKJIagaiucs 3 OJHOTO
a00 JEKUTPKOX BY3JIIB PI3HOTO PO3MIPY 1 KOHCHCTEHIIl, IIUITBHO 3POCTAIMCS 3 OTOUYIOUHMH iX
TKaHWHAMH, HE MM KallCyJld, MPOPOCTAIN B Pi3HI IMapu TKaHWH, B JESKUX BY3JaX BHSBISUIN
Bupasku [14]. Cxoxky MakKpOCTPYKTYpYy MOOPOSKICHHX Ta 3JIO0SKICHUX MyXJUH MOJIOYHOT 3aJ03U
HaMU BHSBIICHO B JIEKOPATUBHUX IIIyPiB.

VYci mpoornepoBaHi MyXJIMHHM CJiA BIAMPABIATH Ha TICTOMATOJOTIIO JJII BCTAHOBJICHHS TOYHOTO
iarHo3y 1 BU3HAYEHHS NpUOIM3HOro mporHody [7]. Hamu BcTaHoBieHo, 1o ¢ibpoageHoma
CKJIQZIAETHCS 3 EMITENIaIbHIOTO Ta CTPOMAIBHOTO KOMITOHEHTIB, IO Y3TOJKYETHCS 3 JTAHUMU THIITHX
JOCIIITHUKIB, SIKI BKa3yIOTh MPO MOXOJKEHHS OUTBIIOCTI BUIIB PaKy MOJIOYHOI 3aJI03U Y MHIIIEH,
IIypiB 1 JIOJUHU 3 EMiTeTialbHUX KIITUH MPOCBITY MOJIOYHOI 3aJ103M, IO BHCTHJIAIOTh MOJIOYHI
npoToku Ta anbBeosu [17]. AnmeHokaprmHoma Ta (iOpocapkoMa JIEMOHCTPYIOTh aHOMaJIbHi
TICTOJIOTIUH1 O3HAKH, IO CKIAAAIOTHCA 3 CYMIINIl 3aJI03UCTUX KIITHH, MOJITOHAJIBHUX KIITHH 1
CapKOMAaTO3HHUX BEPETEHOMOMIOHUX KIITHH Y Pi3HHX mponopuisx. CHocTepiraroThCs MNepexiaHi
O3HaKM BiJ 3aJ03UCTUX KIITUH JO TMOJITOHAJbHUX KIITHH 1 3TOJOM JO CapKOMaTO3HHUX
BepeTeHonoAioHux Kiitud [13, 25].

MertacTasu B iMbaTH4HI BY3JIH, JIETEHI Ta IEYIHKY 32 HEOIIJIa31id MOJIOYHOT 3271031 B TBAPHH TAKOXK
Oynu BUSIBJIEHI iHIIUMU gocaignukamu [8, 19, 22, 24].

BUCHOBKHA

B nexkopaTuBHUX IIypiB BIK Ta CTaTh TBAPUHH BIUIMBAE HA PU3HK PO3BUTKY IYXJIUH MOJIOYHOI
3ano3u. Big 3aranpHo1 KIIbKOCT1 BUNIAIKIB HOBOYTBOPEHB y 1IypiB 96,4% ckiiagatoTh camku 1 3,6%
— camui. Ilpu npomy, Halyacrimie XBOpIIOTH caMKu Yy Bili 24-26 wicsauiB. BiporigHicTh
BUHUKHEHHS TOOPOSIKICHUX MyXJIMH ckiaaae 85,7%, 3nosikicaux — 14,3%. Cepen AiarHOCTOBaHUX
JNOOpOSIKICHUX HOBOYTBOpPEHb 4acTillle 3ycTpiuaeTbcsd (iOpoageHoma, a 3JOSKICHUX —
aJieHoKapIimHoMa. MeTacTa3u 3a HOBOYTBOPEHb MOJIOYHOI 3aJI03M HaifyacTilie 3yCTpidaroThCs B
KIIyOOBHX JIM(pATUYHUX BY3JIaX 1 JIET€HSX.
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MORPHOLOGICAL CHARACTERISTICS OF NEOPLASMS OF THE MAMMARY

GLAND IN DECORATIVE RATS

O. Shuleshko, L. Zhorina, A. Oliyar, M. Lieshchova, D. Lebedev
DNIPRO STATE AGRARIAN AND ECONOMIC UNIVERSITY

Neoplasms of the mammary gland and affected regional lymph nodes after their surgical removal in
diseased decorative rats of different ages and sexes were studied. To establish the diagnosis,
anamnesis was collected, the animals underwent a clinical examination, during which the presence
of neoplasms was diagnosed visually and by palpation. When palpating the tumor, its consistency,
extent, clarity of contours and boundaries, as well as the degree of its fusion with surrounding
tissues and organs were determined. In order to detect or refute the presence of metastases in the
chest cavity, the animals were subjected to X-ray examination, and in the abdominal cavity -
ultrasound examination. To confirm the diagnosis and establish the type of removed tumors, as well
as the condition of regional lymph nodes, their histological examination was performed. The
qualitative characteristics of tumors and lymph nodes were determined by microscopy of
histological sections stained with hematoxylin and eosin, prepared according to standard
pathohistological methods. It has been established that the age and sex of animals affects the risk of
mammary gland tumors. Of the total number of cases of neoplasms in rats, 96.4% are females and
3.6% are males. At the same time, females aged 24-26 months are most often affected. The
probability of the occurrence of benign tumors is 85.7%, malignant - 14.3%. Among diagnosed
benign neoplasms, fibroadenoma is more common (82.1%), and adenocarcinoma (10.7%) is more
common among malignant neoplasms. Fibroadenoma during palpation in animals was painless, had

21


https://doi.org/10.1016/j.cvex.2020.06.002
https://doi.org/10.1023/a:1026443305758
https://doi.org/10.31890/vttp.2021.07.21
https://doi.org/10.1354/vp.37-5-505
https://doi.org/10.1177/0300985815583097

Agrarian Bulletin Black Sea Littoral. 2023, Issue 107

the appearance of a hard, rubbery mass with clear contours, consisting of epithelial and stromal
components. The microstructure of the tumor is characterized by the growth of connective tissue
between the lobules of the gland, while there is no cellular atypism. During the palpation of
malignant tumors of the mammary gland in animals, they were felt in the form of one or several
nodes of different sizes, did not have clear borders, and densely grew with the surrounding tissues.
Adenocarcinomas revealed clearly visible cellular atypism, uncontrolled growth of connective
tissue, growth of glandular tissue, as a result of which the normal ratio of stroma and parenchyma
and boundaries between lobules are lost. Metastases from neoplasms of the mammary gland most
often occur in the iliac lymph nodes and lungs.

Key words: decorative animals, oncology, neoplasia, adenoma, fibroadenoma, adenocarcinoma,
fibrosarcoma.
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MOP®OJIOTTYHI TA MOP®OMETPHUYHI KPUTEPII OIITHKA KYPYAT-EPOMJIEPIB

P. Ily6int, O. Isnena?, I1. lllapannax®

YOo0ecwvruii Oepacasnuii azpapnuii ynisepcumem

2Cxionoykpaincokuil HayionansHuil yHieepcumem imeni Bonooumupa Jlana
SHayionansnuil ynieepcumem 6iopecypcie i npupoO0oKopucmysants Yxpainu

VY crarTi HaBeAeH1 JaHi MOPQOJIOTIUHIKPUTEPIl OLIHKK SKOCTI TYHIOK Kyp4aT-OpoiiyiepiB Ha Pi3HUX
BIKOBHX €Talax PaHHhOTO MOCTEMOPIOHAIBHOTO OHTOreHe3y Kpocy «Poc-308y», mo IpyHTYIOThCS
Ha TOKa3HUKax KMBOI Macu, MacH TYIIOK Ta iX MopdosoriyHomy ckinanal. BriroueHHs 10 pauioHy
OpoilepiB mpoOioTHKa ANBTEPIOH CHpUSE MIABUILEHHIO M'ACHOI MPOAyKTHBHOCTI nrtuui. Ilpu
IHTEHCUBHIM TEXHOJIOT1i BHMpOIIYBaHHS KypdyaT B yMOBax TiNMoKiHe3ii, 10 42-i noOu paHHBOTO
MOCTEMOPIOHAIBHOTO OHTOI€HE3y y OCOOMH $K KOHTPOJBHOI, TaK 1 JOCHIITHOI TpymH, Yy
MIOBEPXHEBOMY T'PYJITHOMY M'si31 BUSIBJICHO NOPYLIEHHS CTPYKTYPHOT OpraHizallii M'130BOi TKAHUHU Y
BUIJISI/II TIOTOBIICHHSI €HAOMI3I€I0 Ta HAKONMMYEHHS MDKBOJIOKOHHOT PIIMHU 3 BakKy. OKPEMHX
OCOOMH Ta JIOKaJbHOIO IH(QUIBTPALIEI0 MNEPUBACKYISPHOTO MPOCTOPY IMYHOKOMIIETEHTHUMU
KIiTUHaMH  (JielikouuTamu, (aromuramMu). 3a MIKpOOIOJIOTIYHUMU Ta TOKCHUKO-010JOTTYHUMHU
MOKa3HUKaMH M'iCO, OTpUMaHe BiJ] TYLIOK KypdaT-OpoiliepiB, y paiioHl SKUX BUKOPHCTOBYBAJIU
KOPMOBY /100aBKY AJIbTEPiOH, BIANOBIJAa€ BUMOTraM O€3IMEKH.

KurouoBi cioBa: kypuama-opotiinepu, npobiomuxu, AnomepioH.
MMOCTAHOBKA INPOBJIEMH

[IpogoBOIBYMIT CEKTOP € OCHOBOIO JKUTT€3a0€3MEUCHHSI JIIOJIMHU, CTaBJISYM CEPHO3HI YMOBH, IO
MoTpeOyIOTh MUJIBLHOT YBaru Ta peajizailii JepKaBHUX 3aBlaHb, ¢()EKTUBHE BUPIIICHHS SKHX J1a€
3MOTYy 3aJI0BOJIBHUTH MOTPEOH HACEJIEHHS Yy MPUPOJHUX MOTpedax, CTBOPIOIOYU MILHY OCHOBY
3I0pOBOr0  CIOCOOYy KUTTSA Haulii. PO3BUTOK TBapMHHHUIIBKOTO CEKTOpa TIPYHTYEThCA Ha
MepeBakaHHI JIBOX HAMNpsAMKIB — MNTaxiBHUITBA Ta CBMHAPCTBA, IO 3a0€3Meuyl0Th HaCEJIeHHS
BEITUKUMHU OOCSraMH M'SICHOT MpOoAyKiii. [HTEeHCHBHE pO3MIMPEHHS MOKIJIMBOCTEH MTaXiBHHUIITBA
3yYMOBJICHO MEPEBAXHO OpOIepHUM HanpsiMKOM. JIimupyroda mo3uilisi OponaepHOro NTaxXiBHUIITBA
00yMOBJIeHA BHUCOKMMH JIETMYHUMHU BJIACTUBOCTSIMU KypsS4Oro M'sca, IHTEHCUBHHM ILIUKIIOM
BIITBOPEHHSA Ta TEMIIAMH 3pPOCTaHHS OpoiiepiB, EKOHOMIYHOIO BUTPATOIO KOPMY Ha OJMH KUIOTpam
MIPUPOCTY >KUBOI MacH.

AHAJII3 AKTYAJIBHUX JOCJIIKEHD

B nmanwii yac nraxomnianprueMcTBa YKpaiHu NepeBaXKHO BUKOPUCTOBYIOTH OpoiiepiB kpocos "Ko60
- 500", "Poc - 308", "Xa606apxa", "Apbop Aiikpec", Ta in. [1-3]. Jlas cTBOpeHHs (CENEKIii) BEIUKOT
3HauyniocTi HabyBaroTh |T-TexHOOTII, M03BOJIAIOTH 30epiratu i oOpobssTH «big data», To6TO
HaKOMMYEHHs 3a 0araTo MOKOJIIHb BEJIMUYE3HUX MACHUBIB JIaHUX, SIKi JO3BOJISIOTH T€HETHKAM Kpaile
BIJICT€XKYBAaTH 3aKOHOMIPHOCTI 1 TOUHIIIe NepeadadyaTd napameTpu MailOyTHROTO MOTOMCTBA Ha
OCHOBI JaHUX 0aTHKIBCHKOT JIaHKH [4].

Hanpuxkinmi 1990-x ta Ha noyatky 2005-X poKiB MiJBUILEHHS M'ICHOI IPOYKTUBHOCTI Opoiiiepis
IIMPOKO BHKOPHCTOBYBAJIM KOPMOBI AHTHOIOTHUKM, SIK CTHUMYJSATOPH 3pOcCTaHHA. BoHM 3Ha4HO
MIIBUIIYIOTh MPUPOCTH, KOHBEPCII0 KOPMY, 30epeXeHHs MOrojiB's. Aje BHACTIOK TPUBAJIOIO Ta
9acTo 0E3CUCTEMHOTO BUKOPUCTAaHHS KOPMOBUX aHTUOIOTHUKIB BUHUKIIA TPOOIeMa MOSBU CTIHKOCTI
70 HUX TATOT€HHUX MIKpOOpraHi3MiB. BusBIEHO, 10 aHTUOIOTUKHA MPOHUKAIOTH y MPOAYKIIIIO
TBAPUHHUITBA — M'ICO, MOJIOKO, SIS Ta 3QJIMIIAIOTHCSA TaM HAaBiTh MICNs TEPMIUuHOI 0OpOOKH.
BxuBaroun TpPOAYKIlIF0O TBAPUHHMIITBA, IO MICTUTh 3QIHIIKOBI KUIBKOCTI aHTHOAKTepiadbHUX
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mpemapaTiB, BOHH aKyMYJIIOIOTBCS B OpraHi3aMi JIOJUHH Ta BUKIUKAIOTH PE3WCTCHTHICTH JIO
mpemapariB, SKi 3aCTOCOBYIOThCS 3 JIIKYBaJbHOIO METOIO, TOMY YacTO aHTHOIOTHKOTEparis
HeedektuBHa [5-8]. Lle siBUIle CTAHOBUTH BENHMKY HeOe3neKky it aroacTBa. Tak, Alfonso J.Alanis
me y 2005 pomi NOBIZOMISB NpPO TMOSBY HOBUX MEXaHI3MIB CTIHKOCTI MIKpOOpPraHi3miB
PE3UCTEHTHUX OJipa3dy 10 KUIbKOX KJIaciB aHTHUOIOTHKIB, IO BeIe JO CTBOpPEHHS HEOE3MeuyHUX
OaKkTepiabHUX IITaMIB 3 MHOKHHHOIO JIIKAPCHKOIO CTIMKICTIO — «CymepOakTepiii», Mo, 3riiHo 3
nanumu  Devatkal,. (2019) Timeku B €Bpomi 3abupano KHTTS 25 THC. JIOAEH MIOPIYHO.
3acTocyBaHHS y NTaXiBHHIITBI MPEMapaTiB, 0 BUKOPHUCTOBYIOTHLCS JIIOJMHOIO, 3200pPOHEHO IIe 3
1956 poky [9].

UYepes 1ie B CIIA ta B €Bpocorosi B 2006 p., a motiM i B Ykpaini 3 2020 p. BcTaHOBWIN 3a00pOHY
HAa BHUKODUCTAHHS AaHTUOIOTHKIB Yy TPOMHCIOBOMY TBAPUHHMLTBI SIK  CTUMYJIIOBAaHHS
MPOJYKTUBHOCTI. BHACTIOK )KOPCTKOT 3aKOHO/1aBUO1 MOJITHKY 11010 BUKOPUCTAHHS aHTUOIOTHKIB
Ha MI3HIX TepMIHAX BHPOIIYBaHHS NTHIIl BUHHUKJIA MOTpeda BIPOBA/PKEHHS IHIIMX CIOCOO0IB
MIZABUIIEHHS 100po0yTy nTHii. YNClIeHH1 JOCTII)KEHHS TOKa3yI0Th NEPEBAKHO NO3UTUBHUM e€PeKT
BiJl 3aCTOCYBaHHSl PI3HHUX BHUJAIB €PEKTUBHHUX KOPMOBHUX J00aBOK, y TOMY 4YMCII HPOOIOTHKIB,
npe0ioTukiB [10-14] MeTor0 CTUMYIALIT NPUPOIHOT OMIPHOCTI YMOBHO-IIATON€HHOI MIKPOQJIIOpH B
KUBOMY oOpraizmi.bioTexHosnorii 103BOJSIOTh BUIYCKATH BEIMKY KUIBKICTh PI3HOMAaHITHUX
OlompemnapaTiB, OJHAK, CydacHI KpPOCH BLAPI3HSIOTHCS PI3HUMU NOKa3HUKAMU POCTY, M'SCHOCTI,
BIJIPI3HAIOTHCSA TEXHOJIOTIEI0 BMICTY, y 3B'I3KY 3 UMM HEOOXiJHO BHBYATH €(PEKTHUBHICTb KOKHOTO
mpenapary 3 TOYKH 30pY OHTOTeHe3y NTHIll. Pa3oM 3 TUM 100 po3poOKH MOP(OJIOTTIHHX
KpUTEPIiB OLIHKU TYIIOK OpoilepiB poOiT qyxe malo.

META JOCJIT’KEHb

BcranoButu Mopdosoriddai Ta MoppoMETpUUIHI KpUTEPIi OIIHKHA SIKOCTI TYIIOK KypdaT-OpouepiB
kpocy «Poc-308» npu BKIIOYEHHI /10 iX parioHy npo6ioTuka AIbTepioH.

MATEPIAJIM TA METOU JOCJITKEHD

MeToA0JIOTTYHOK0 OCHOBOIO MPOBEACHUX JTOCTIKEHb CTadd POOOTH BITUYM3HSIHUX Ta 3apyOLKHHX
BUCHUX OCTAHHIX POKIB.

JlocmiuKeHHST TPOBOJMJIM HAa IMIACTaBl 3aralbHOHAYKOBOTO TIAXOAY, IO BKJIKOYAE aHATI3
MatepiajiiB, OPraHOMETPil0, MOJANbIIUNA MOP(OJIOTO-CTATUCTUYHUM aHaN3 OTPUMAHUX JaHUX 3
[IOJAHHSAM BIAIOBIJIHUX BUCHOBKIB.

Jlyia BUBUYEHHS OCOOIMBOCTEH POCTOBUX MPOIIECIB Y PAHHHOMY MOCTEMOPIOHATHHOMY OHTOT€HE31
KypuaT, a TakoXX BH3HAY€HHA MOP(O-XIMIYHUX Ta TOKCUKO-OIOJNIOTTYHMX TMOKAa3HUKIB, SK
MOKa3HUKIB AKOCTI Ta Oe3MeKH MPOIyKIlii, BUKOPUCTOBYBAIU CrHelu(pidyHI METOAU JOCHIHKEHb, Y
TOMY YHCI1 XIMIYHUHN, MIKPOOIOTOTTYHHM Ta TOKCUKO-010JIOTTYHUYN aHAII3.

Hocnimkennss BukoHano y nepioa 3 2022 p. mo 2023 p. B OaecbKoro AepKaBHOMY arpapHOMY
yHiBepcuTeTi. MarepiaioM Al JOCHIKEHHS Oylu TYLIKHA, OTPUMAaHi Bil KypdaT-OpoinepiB 060X
crareir kpocy «Poc - 308» KOHTpONBHOI Ta MOCHIAHMX TPYyH, BUPOLIEHHX Yy BiBapii OjecbKoro
JIepKABHOTO arpapHOTO YHIBEPCUTETY.

VYTpumaHHS NTHUI y BiBapii Ta eBTaHa3il0 Kypyar-OpoiliiepiB MPOBOAMIM BIAMOBITHO JO BHMOT
«EBpOMENHChKOi KOHBEHIII MO0 3aXHCTy XpeOETHHX TBAapUH, IIO BUKOPUCTOBYIOTHCS IS
eKCIIEPUMEHTIB Ta IHIIMX HaykoBUX nochimkeHb» (1986) [15] ta JACTY 8060:2015 Teapunu
nabopatopHi. Bumoru no yrpumanus Bin 01.01.2017 [16].

BupomyBanns nrtuii 3aidcHioBanu 3 1-1060Boro no 42-100oBoro BiKy B Oarapesx Ttumy P-15
srizHo BuMmor. Kontponbny rpymy (I) OpoinepiB yTpuMmyBanmuM y JBOX KIITKax Mo 35 ToJiB;
nociigny rpyny II, anamoriuHo KOHTpoJbHIN; gocniany rpymy III — B oxHii kiiTHi Y KUTbKOCTI 35
rojiiB. YCcbhOro BUPOILEHO Ta JOCTpKeHOo 175 romiB KypuaT-Opoiiiepis.

OCHOBHHI pallioH KOHTPOJBHOI Tpynu OyB 30alaHCOBAaHHWM 3a BCiMa MOXHUBHUMH PEUYOBHHAMU
BIIMOBIIHO 10 HOPM, NITUIlL AocaiaHoi rpymu I1 (AnbTaipoH), KpiM OCHOBHOTO PalliOHYy BHUITAI0BAIIN
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3 BOJIOI0 TPOOIOTHK BITYM3HSHOTO BUPOOHMIITBA AJBTEpIOH,B KiuTbkocTi 10 Mr/m Bomu; yis
MOPIBHSAHHS €(PEKTUBHOCTI BUPOIYBAHHS JOCTIIHOI rpyHH OpoiiiepiB, Kl OTPUMYBAIN MPOOIOTHK
AJnbTepioH, 1Mo 30epeXEeHHIO MOTOMIB'SI, CEPeAHbOIOO0BUM MPHUPOCTAM KMBOI MacH Ta BHTpaTaM
KopMy Ha 1 Kr npupocry.

VY KoHTpoOJBHIH Ta pocmigHid rpymi Il mpoTsroM yceoro mepioy BUpPOILYBAHHS Ha KOXHOMY
BIKOBOMY eTari BigOupanu mo 4 rojoBu Kypyar 000X craTeil Al MPOBENCHHS MOP(OIOTTHHOTO
JocimipKeHHs. Pa3oM 3a Bech TepMiH MPOBeNIeHHs Tociiny Oyio 3a0uto 96 Kypuar - 6poiiiepis.
EBranasii minnaBamu OpoitiepiB y KOHTpOJbHIN Ta nochianiid rpyni Il y 6 pisHHX BiKOBUX rpynax:
1, 21, 28, 34, 38, 42 no0y.

Ilepen eBTaHa3zi€l0 TPOBOAWIM 30BHINIHIA OMNIAJOMIPEHHS NTHI, OIIHKY CTaHy TIpeOeHiB,
JMCTANBHUX BIJJIUTIB KIHIIIBOK, MPOBOJMIN 3Ba)KYBAaHHS INTHUI 3 BH3HAYCHHSM CEpPEIHBOI KHUBOI
MAacH I10 TPYyIax 3 ypaxyBaHHSIM CTaTi.

[Ipu nocsrHeHH1 NTHIIl MacH, 3a K01 3IMCHIOETHCS peai3alis KypuaT y BUIIIsLII Tymok (34, 38, 42
n00y), MpoBOAMIIN 3a01H.

OTtpumaHi TymIKH MoMimani Ha 100y X0JIOAWIBHUK Ui 30epiranss npu t - 0 - +4 °C. Ilicnsa mobu
Tymky 3BaxyBanu. [loTiM X mpenapyBaii 3 BUAUICHHSAM CKEJIETHOI MYCKYJIAaTypH, KiCTKOBOTO
KICTSIKa, KUPY Ta IHIIKUX ckiafgoBux (mkipa 13 3anmumkamMu [DKK, 3anuimky oprasis BicuepaabHUX
cucrteM). 3BaKyBaHHS 3pa3KiB MPOBOAWIM Ha ENEKTPUYHHX JTaOOpaTOPHHX Barax 4-ro Kiacy
BJIKT-500M 3 tounicTio 10 1 T, y A000BUX KypuaT 3pa3ku 3BaKyBaJd Ha €JIEKTPOHHHUX Barax
OHAUS YA102 3 Tounictro g0 0,01 r.

[MpenapyBaHHs TYIIOK i3 BUAUICHHSIM OKpemux aHatomiunux udactuH (JICTY 4769:2007) [17]
npoBoauiin Ha 34, 38 ta 42 noOy y 6poitnepiB gocminHoi rpynu Il (Ansrepion). OTpumani HuppoBi
JaHl 3BOMUIM TaOiumi 3 jmoromoroio mporpamu Microsoft Excel mns momanbimoi cratucTudHOi
00poOku. [TapameTpu BimHOCHOTO TIpUpPOCTy oOunctoBam 3a popmynoro C. bpoi.

JIOCTOBIpHICTh PI3HUINI MDK TpylnamMu 3a KUTbKICHUMH O3HaKaMH OIIIHIOBAjacs 3a JIOMOMOTOIO t-
kputepito CThioieHTa. BIIMIHHOCTI BBaXaIM CTAaTUCTUYHO 3HauymuMu mpu p<0,05.

XiMmiuaui ckian Mm'si3iB Bu3Haudanu BimmoBimHo 10 JCTY BUSABICHHS MacoBHUX YacTOK JKHPY 3
BUKOPHUCTAHHAM eKcTpakiiitHoro amapaty Cokcnera (JICTY 4769:2007), 6inka (3aranpHuil N) 3a
MetoqoMm K'empnmans (JICTY 4769:2007) 1 BonOTH, IIIAXOM BUCYITYBAaHHS 3pa3KiB y CYIIWIbHINA
madgi 103+2°C (JACTY 4769:2007) no nocriitnoi Baru [17].

BuBueHHs1 Mikp00610J10T1YHOT 0OCIMEHIHHS M'SI30BUX 3pa3KiB MPOBOIUIH 3T1IHO 3 3. ACTY ISO
6579:2006 [18]. BumiproBamu KMA®AHM JESKE B8 1 r, BI'KIT B8 0,1-0,01 r, ominroBamu
nassuicte Salmonella, Proteus, Clostridium, L. monocytogenes. 3 MeToro BH3HauCHHs BHUIOBOI Ta
TUIOBOI HNPUHAIEKHOCTI KYJbTUBOBAHUX MIKPOOPIraHI3MIB BHKOPUCTOBYBAJIM QJITOPUTM Ta
Marepianu [19].

PE3YJIbTATHU BJIACHUX JOCJILI’)KEHb

AHani3s JWHAMIKM ~ 3pOCTaHHS  ITBHUKIB-OpOWJEpiB  IOKa3aB  HEPIBHOMIPHICTh  3MIHH
CepeIHbOI000BUX MOKA3HUKIB IXHBOTO MPUPOCTY. AOCOIIOTHUH CEePeIHBO000BUI MPHUPICT KUBOT
Macu MiBHUKIB-OpOiisiepiB KOHTPOJILHOT TPYMU 3a BeCh MEpioJ yTPUMaHHS CTaHOBHB +61,3 T,
nocmignoi I - £64,2 1, kypodok - £52,2 ta £54,5 T, BITIOBIAHO.

JlaHi MopQoJIOTIYHOTO CKJIaay TYIIOK IMIBHUKIB Ta KYpO4YOK KOHTPOJIBHOI Ta JOCHIIHOI Tpyn
npenacTaBieHi B Tabnmuisx 1 ta 2.

Tabmuus 1.Mopdosnoriyauii ckiax TYIOK MIBHUKIB KOHTPOJIBHOT Ta AOCHITHOT Ipynu AJIbTEpIOH.

Bik Opoiinepis, noba
IToxaznuk
1 21 28 34 38 42
42,4 £0,1 |1001,0+1,6/ 1468,1+ | 1918,1 | 2250,2 2619,3
JKusa maca, r 672 21,5 +34,2 +41,3 +44,91

25




Agrarian Bulletin Black Sea Littoral. 2023, Issue 107

CepenHb0000BHI IPUPICT, T - +47.9 +66,7 +75,0 +83,0 +92,2
72,9
O.M. tymku, % 39,1 65,2 70,8 72,3 12,7
) 16,5 653,3 [1040,1 1386,4 [1636,1 1910,0
Maca eBicll. TYIIKH, I
+0,3 +8,6 +15,2 +21,1 +20,9 +31,5
BinmHocHa Maca KOMIIOHEHTIB TYIIKH, % Bij 3arajJbHOT MacH TYIIKU
CkeneTHa MyCKyJiaTypa 55,5 59,6 62,9 64,1 65,1 65,5
Kup - 0,3 1,1 1,4 2,1 2,7
KicTkoBuUi KicTSIK 333 28,8 22,7 20,6 18,1 16,7
112 11,3 13,3 14,0 14,7 15,2
Irmi tkanuan(kipa 3 TDKK, '
sanumiku OBC)
[TiBHUKM TOCHITHOT TPYNH, K1 OTPUMYBaJIHN 3 KOPMOM AJIBTEPIOH
42,4 1026,2* [(1509,1* |1979,6 |2343,1 2739,6*
KuBa maca, T
+0,1 +161+21,7 +30,5 +40,7 +46,2
CepeHbpo1000BHH PUPICT, T - R +49 ~ 69 A 7 o 9 R 99
O.M. Tymku, % 39,0 66,2 71,0 72,5 72,9 73,1
) 16,6 679,2* 1072,3* |1435,2 (1709,1 2002,0*
Maca eBicu. Tymku, T
+0,3 +9,8 +15,6 +25,0 +32,5 +37,8
BigHocHa Maca KOMIOHEHTIB TYIIKH, % BT 3araJIbHOT MacH TYIIKH
CkenetrHa MycKysaTypa 55,5 59,5 64,5 65,6 66,1 66,3
Kup - 0,1 0,5 1,2 1,6 1,8
KicTkoBu# KicTSIK 33,3 28,9 22,6 20,3 18,0 16,5
12,5 13,3 14,2 15,4
[amni tkanmau(kipa 3 TDKK, 11,2 11,6
sanumku OBC)

*P<0.05 (000 3Hauenb KOHMPONBLHOI 2pynL)

Tabmuis 3. Mopdonoriuauii ckiiag TYIOK Kypo4oK KOHTPOJIbHOT Ta Aociinnoi rpymnu 11

(Anbrepion)
IToka3uuk Bik, no6a
1 21 28 34 38 42
Kypouku KoHTpOIBHOT Tpynu

41,5 1901,0 1305,2 1672,4 |1936,1 2234,1
Kupa maca, T

+0,5 13,3 +17,4 +21,8 +27,9 +32,7
CepenHb01000BHI IPUPICT, T - +42.9 +57,7 +61,2 +66,1 +74,5
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O.M. Tymku, % 39,1 65,3 68.8 71,6 72,2 72,9
16,2 588,1 898,4 1197,2 (1398,5 1629,7
Maca esicu. Tymku, r +0,3 +10,2 +13,5 +16,4  [+18,1  [+20,8
BinmHocHa Maca KOMIIOHEHTIB TYIIKH, % BiJ] 3arajibHOT MACH TYIITKH
CkeneTHa MyCKyJiaTypa 55,3 60,5 63,0 65,1 65,7 66,4
OKup - 1,0 1,71 23 2,7 3,0
KicTkoBUH KiCTIAK 33,2 27,9 23,5 20,7 18,5 16,9
[ Tkanuau (Ikipa 3 IDKK, 114 10.5 11,8 12,0 131 137
sanuiku OBC)
Kypouku pocainnoi rpynu Il siki oTpuMyBaiu 3 KOpMoM AJIbTEPIOH
415 911,2 1343,1* | 1726,3 | 2017,2* 2329,3*
KuBa maca, T
+0,5 +15,4 +20,1 +35,3 +40,9 +46,2
CepetHb01000BHI IPUPICT, T - +46,8 +69,0 +78,3 +91,0 +99.1
O.M. Tymxu, % 39,1 65,3 70,2 2 9 73,2
y ' 16,2 595,0 948,0* 1243,0 | 1472,0* 1704,0*
aca epICll. Ty T +0,30 +116 | 16,7 | +247 | 292 | 4341
BigHocHa Maca KOMIIOHEHTIB TYIIKH, % BiJ 3arajibHOi MacH TYIIKH
CkeneTrHa MycKysaTypa 55,3 60,7 63,2 65,1 65,9 66,4
Kup - 0,3 08| 1,3 1,8 2,2
KicTkoBuH KicTSIK 33,2 27,7 23,4 20,7 18,5 16,8
THITi TKAHKEH 11,4 10,3 11,9 12,9 13,8 14,7

(kipa 3 TDKK, 3aymmkun OBC)

*P<0.05 (yo0o 3naueHb KOHMPOABLHOIL pynu)

KuBa maca miBHUKIB 710 42-1 700M BUPOLIYBaHHS NEpPEBUILyBajla CEPEIHIO KUBY Macy J1000BOro
KypuyaTH KOHTPOJIbHOT rpynu B 61,7 pa3za, mocniaHoi - y 65 pasis.
Pesynprat MOp(ONOridyHOrO JOCHIIPKEHHS IOKa3ajau IepeBary MYCKYJIyJaTypH KICTAKa Haj
IHIIMMH CTPYKTYPHUMH CKJIaJIOBUMU TYIIKH. BcTaHOBIEHO 30UTbIIEHHST M'130BOi Macu 10 42 1ib
BUPOILIYBaHHS y CKJIaJl TYIIOK MIBHUKIB-OpoiiiepiB KoHTposbHOT rpynu y 136,1 pasa, nocmigHoi —
y 145,9 pa3a, kypo4ok: KoHTpoJibHOI — y 117,7 paza, nocninHoi — 123,1 pa3a.
Bimomo, mo skicTe M'sica 6araTo B 4YOMY BHM3HAYaeThCsl KUIBKICTIO >KMPOBOI TKaHUHH. JKup
BIJIKJIAJIA€THCS Y PI3HUX aHATOMIYHUX YAaCTMHAX OPraHi3My, 30Kpema, Mij MIKIporo, MDK M'A3aMu 1
BCEPEMHI HUX, Y YEepEeBHIN MOPOKHUHI (YepeBHUH kup). Y OpoiliepiB 3 BIKOM IpU IHTEHCUBHOMY
rOJlyBaHH1 YTBOPIOETHCS HAJUIMIIOK XKHUPOBOT TKAaHWHU. OCKUIBKM ii YTBOPEHHS 3aJIe)KUTh BiJl BIKY
Ta IHTEHCHUBHOCTI TEXHOJOTTYHHX MPOIECIB MPH BUPOIIYBAaHHI MTHUIl, TO IEH MpOIeC MOKHA
peryiaoBaTH, BUKOPUCTOBYIOUM NTHIIO B HAHOUTBII BIAMOBIIHI BIKOBI TEPMIHH.
VY xoxi gocnigHoi poOOTH BCTAaHOBIJIEHO, IO BMICT JKHPY B TYIIKaX KypO4OK KOHTPOJIHOI TPYIH Y
21-no6oBomy Billi cranoButh 1,0 %, y mochigniit — 0,3 %. Jlo 28 mi6 meil mokasHHMK y TYIIKax
KypOouoK - OpoiliepiB KOHTpOJIBbHOT Tpynu 3poctae a0 1,68%, npu 1poMy, y JOCHiAHIN Tpymi 10
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0,76%, mpoTe KiCTKOBO-M'S30B€ CIIBBIIHOLICHHS B AaHOMY Billi B 000X rpymnax craHoBUTh 1:2, 7.
Jlo 34 ni6 BMICT >KHpY B TYIIKaX KypOUOK KOHTPOJBHOI Ta IOCIIAHOI IpynH CTaHOBUTH 2,3% Ta
1,3%, BiAMOBiOHO, TIPH CIIBBITHOIMIEHHI KICTOK Ta CKEJIETHO-M's30BOi Tkanmau — 1:3,1 Ta 1:3,1,
BianoBigHO. [Ipu 11boMy, y MIBHIB - OpoiiyiepiB BMICT UpY B TymIli Ha 28 100y cranoBuTh 1,1% i
0,5% nans KOHTPOJBHOI Ta MAOCHIJHOI TPyI, MPOTE CHIBBIAHOIIEHHS KICTOK Ta CKEJIETHOI
MYCKYJIaTypH y KOHTPOJIBHIM rpymi Mae 3HadeHHs 1:2,7, a y mocmimniit 1:2,8. lo 34 ni6 nmane
CHIBBIIHOIIEHHS 30UIbIIyeThCS 1 cTaHOBUTH 1:3,1 1 1:3,2 nns KOHTPOJBHOT Ta MOCHITHOI Ty,
BiMOBITHO. TakuM YHHOM, BCTAHOBJICHO, 110 HAMOUIBINA PI3HUII Y KUTBKICHOMY CITIBBITHOIIICHHI
BMICTY JKHPY Ta CKEJIETHUX M'SI31B CIIOCTEPIraeThCs y MiBHUKIB-OpoiinepiB 34-1000BOTO BIKY.
BcranoBneHo, mo a0 KiHI BupouryBaHHs (42 mo0a) BMICT XUpPY y TYIIKax IiBHHUKIB-OpoiiepiB
KOHTPOJIFHOI TpyIH 30UIBIIY€EThCS Ta CTAHOBUTH 2,7%, mocminHiit rpymi -1,8%; y xypouok - 3,0%
Ta 2,2%, BiAnoBigHO. Y CBOIO 4epry, abCOIOTHA Maca KICTKOBO-XPSIIOBUX CTPYKTYp 10 42 nib
BHUPOIIYBaHHS NTUIl 30UIBLIYETHCSA B CEPEHHOMY y MIBHIB Y KOHTPOJBHIN rpymi y 57,7 pasis, y
nocnigaid — y 60,1 pasiB, y kypouok — y 49,9 ta 51,9 pa3ziB BIAMOBIAHO, OJHAK, IIOJI0 BITHOCHOT
Macu 3 J00oBoro mno 42-1000BUH BIK NTHUIl BIICOTKOBHHM BMICT KICTKOBOXPSAIIOBHX CTPYKTYp
3HMKY€EThCS y MIBHIB Ha 16,7%, y kypouok - Ha 16,40%. IIpu npomy cHiBBIAHOIIEHHS BIIHOCHOL
Macu KICTOK 1 CKEJIeTHHX M's31B 70 42 ni06 mocteMOpiOHAIBbHOTO PO3BUTKY Yy MIBHIB OpoiiepiB
KOHTPOJIBHOI Tpynu cTaHOBUTH 1:3,9, y mocniguiit rpymi - 1:4,0 npu BmicTi xupy B Tyl 2,7% 1
1,8%, BiAITOBIIHO.

VY TOif yac sIK BMICT XHpy y OpoilnepiB gocniaHoi rpynu Il HwKuuii, HDK y KOHTPOJIBHIN Tpymi Yy
niBHiB Ha 0,7%, y kypouok — Ha 0,8%. Takum 4uHOM, PI3HUIS Yy BMICTI XHUPY Yy NTHLI 3
ypaxyBaHHSIM CTaTe€BOTO AMMOP(I3MY [0 KIHIS TepioJy BHUPOIIYBAaHHS Yy JOCIHIAHIA Tpymi
craHoBHTE 0,2%.

PE3YJBTATH MAKPOMOP®OMETPUYHOI' O JOCJIJZKEHHA KICTKOBO-
M'SI30BOi CUCTEMM KYPYAT-BPOMJIEPIB

Jlnst mpoBeJeHHST aHATOMIYHOTO TpEmapyBaHHS BiIOMpaiyd OpOWIEpHHX MIBHUKIB 3 JOCTIIHOT
rpynu (3 mo0aBKOr MpoOioTHKa AJNbTepioH) y 3-X mpoaykTuBHUX Bikax (34, 38, 42 moOy), y
KOHTPOJIbHINA TpyIi aHAaTOMIYHE IpernapyBaHHs TYIIOK 3a CTPYKTYpPHUM 3MICTOM HE MPOBOIMIN
4yepe3 HEAOCTOBIPHY PI3HHULIO B 3HAYEHHSIX MDK MOKa3HUKaMU aOCOIIOTHOI MacH €BICIEPOBAHUX
TYILIOK.

AHaji3 pe3yapTaTiB Makpo-MOP(OJOTIYHOTO JOCHIPKEHHS TYIIOK IIBHHUKIB JIOCTIIHOI Tpynu
M0Ka3aB, 110 MAaKCUMaJbHUX 3HAUY€Hb 10 Macl B HUX JIOCSTa€ IPYIHUN CErMEHT (YacTHHA TYIIKU
NITHUII, 110 CKIAAAETHCS 3 KICTKOBO-XPAIIOBOTO KicTsKa (rpyArHa, Kb, KOPOKOIIHA KICTKA, KICTKH
KITFOYMIIl, POKCUMAJIbHI KiHII pebep) 1 mpuiernux M'sa3iB (Benuka 1 mana rpyasi)), skuid y 34-
1060BOMY Billi cTaHOBUTH 35,6%, y 42-n060BoMy — 36,7% (B yciei Macu TYIIKH).

JlochmipkeHHsT aHATOMIYHUX CKJIQJI0BUX TYHIOK JOCBIMYEHHX IIBHHUKIB IOKA3aJ0 MaKCHMallbHE
MepeBaKaHHA B TPYJHOMY CEIrMEHTI CKEJIETHOI MYyCKynaTypu (BeIHKUU 1 Manuii TpyaHi M's3u) 3
MoKa3HUKaMH BinmHOCHOI Macu 3 34 mo 42 noby - 30,0 - 31,4%. Lle cBimuuth mpo Te, MO MpH
3pOCTaHHI NTHI[l CIOCTEPIra€Thcsi 30UTBIICHHS BIAHOCHOT MAacH CKEIEeTHUX M'A3iB y TPYAHOMY
cermeHTi Ha 1,4%, mkipu 3 migmkipHo-xupoBoto kiIiTkoBUHOK0 (IDKK) Ta 3anmumkamMu opraHis
BiciepanbHux cucrteM (OBC) nHa 0,4% mnpu 0oJHOYACHOMY 3HMKEHHI BITHOCHOI Macu KiCTKOBO-
XpAoBUX eneMenTiB Ha 0,67%

BinmoBigHo 10 3HaYeHHSI BIIHOCHOT MacH IHIIUX YaCTUH TYIIKA HAa APYrOMY MICII MiCHs TPYAHOTO
CerMeHTa CIiAylounil Kapkac (TpyJHHMHA 1 HONEpPEeKOBO-TAa30BUH BIAAUIM XpeOETHOro CTOBMA,
JMCTaNbHI KiHII pedep, XBOCTOBI XpeOlli, KyIPUKOBA KICTKAa) 3 MPHUJIETIMMU M'SKUMU TKaHUHAMHU
(mami - kapkac) 3 BITHOCHOIO Macolo Ha 3-Ty no0y - 21,5%, 38-ty - 21,7%, 41-y - 21,8%; namni vige
007nacTh cTerna (CTErHoBa KICTKa 3 MPHUIIETIIMMU M'TKOTKaHUMHU CTpYKTypamu) - 17,4, 16,97, 16,8%,
007acTh TOMUIKH (BeIHMKA Ta Maja TOMUIKOBI KICTKH 3 IPHJIETIIUMU 10 HUX M'SKUMHU TKaHUHAMU) -
13,9, 13,2, 13%, obnacte Kpuia (4acTHHA TYIIKU NTHII, BITOKpEMJIEHA MO IJIEYOBOMY CYIiio0y) -
10,7, 10,3, 9,8%.
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Crerna xapakTepHu3y€eThCsl IHIIUM CITIBBIIHOIIEHHSIM aHaTOMIYHUX CKJIQIOBUX. Tak, BiIHOCHA Maca
KICTKOBO-M'SI30BUX CTPYKTYp Y MOToO CKJiafi 3 BikoM 3HmKyeTbes Ha 0,21 ta 0,48%, BinmnmosinHo, a
mkipu 3 [THIK Ta 3anumkamu opraiB BicuepaabHUX cucteM 30utbmryersest Ha 0,39%. Ananoriyna
3aKOHOMIPHICTh BHSIBJICHA B OOJIACTI TOMUIKH, JJIS SIKOT XapaKTepHE 3HIKEHHS BITHOCHOI Macu
KiCTKOBHUX Ta M'si30BHX eneMeHTiB Ha 0,48 Ta 0,6% 31 30UTbIICHHSAM BIJICOTKOBOTO BMICTY IIKIpH 3
[MIIK Ta 3anumkiB opraniB BicuepanbHux cucteM Ha 0,2%. V cBoro uepry, s odiacTi Kpuia
TaKOX XapaKTepHE 3HWKCHHS BIIHOCHOI MacH M'A3iB 1 KICTKOBO-XPSIIOBHX eneMeHTiB Ha 0,4 i
0,6%, BIAMIOBITHO, 1 30UTBIIIEHHS BITHOCHOT MacH iKipu Ta iH. Ha 0,2%.

[Tpu makpomopdomMeTpruyHOMY DOCTIKEHHI OKPEeMHUX aHATOMIYHHX YAaCTHH Y TYIIKaX KypOUOK
JNOCTIHOI Tpymu B MNPOAYKTUBHHX Bikax (34-42 nmoOy) Takok BCTAaHOBIEHO HaWOLIbIIE
MIPEJICTAaBHUIITBO IIOJI0 BIIHOCHOI MacH IpyJHOTO CETMEHTA, IO CTaHOBHTH 35,4-36,3% yciei macu
TYLIKH, NPU LIbOMY 32 JaHUM MepioJ BUPOILYBAaHHS Yy KypOUOK BCTAHOBJIEHO 30UIbILIEHHS HOTO
abcomoTHOi Macu B cepenHboMy Ha +178,0 r (440,0+£3,1 - 618,0+2,4 1), Tomi K y MIBHIB Maca
rpyaHoro cermenTa 3 34 ni6 (511+ 2,3r) 36uibiyeTrhest Ha £224,0r 1 10 42 116 gocarae 3HauY€HHS
735,0+£2,1T.

Kpim Toro, BcTanoBneHo, mo 3 BikoM (3 34 mo 42 noOy) y TyHIKax KypOYOK CIIOCTEPIraeTbCst
30UTBIIIEHHST BIAHOCHOT Macu rpyaHoi yactTuHu Ha 0,8%, y TO# 4ac sk 3Ha4Y€HHS BIJHOCHOI Macu
PEIITH YaCTUH TYIIKH 3HUXKYETbCS, Y TOMY uucii, cterHa — Ha 0,5% (17,3-16,8%), romuiku - Ha
0,5% (13,7-13,2%), kpuia - Ha 0,7% (10,7-10,0%), kapkacy - Ha 0,1% (21,7-21,6%).

AHaji3 KICTKOBO-M'SI30BOTO CITIBBIIHOIICHHSI aHATOMIYHHUX €JIEMEHTIB KOPETIoE 3 1X PI3HOIO
XapyoBOIO MLIHHICTIO. JlaH1 X aHATOMIYHOTO CKJIaQy y MIBHUKIB Ta KypOUYOK AOCTITHOI IpyHu
MOKa3aJIi CTUMYITIOIOUUI BIUTMB Ha 3pOCTAHHS Ta PO3BHTOK KiCTKOBO-M'S30BOT CHCTEMH OpOiiiepiB
IIpH BBEJICHHI JI0 palioHy Npo0ioThka AJIbTEPIOH.

PE3YJIbTATHU MIKPOBIOJIOTTYHOI'O TA TOKCHKO-BIOJIOTTYHOI'O
JOCIIIZKEHHA M'S31B

[Topsia 13 MOPGOJTOTIYHUMHU Ta XIMIYHMMH MMOKa3HUKAMHK, B)KJIMBE 3HAYCHHS B OIIHII SKOCT1 M'sica
MarTh MIKpOOIONOTIYHI TapameTpu. M'sco KypuaT-OpouiepiB, IO HAIXOIUTh Ha MEPEpoOKy,
3a3BMYail MICTUTHh BCI TPYNU MIKPOOPTraHi3MiB, KUIBKICTh SIKHX 3aJIGKWUTh B JOTPUMaHHS
CaHITApPHO-TITEHIYHUX BHUMOI BHPOIIYBaHHS KypyaT, YMOB TPaHCIOPTYBaHHs, Iepea3adiiiHOTO
yTpUMaHHS Ta MEPBUHHOI MepepoOKu. Y 3I0pOBOT0 MTaxa MPHKUTTEBE 0OCIMEHIHHS BiIOYBA€ThCS
pu  OCJIA0JICHHI TPHUPOIHOI OIIPHOCTI OpraHi3My, IMUIbHOI TOCAAKHM B KIITHHAX, CTpeci,
TPaHCIIOPTYBaHHI Ta iH.

Mikpo0ioJioriuHe JAOCTIDKEHHS 0XOJIO/LKEHUX M's3iB (Ha 3 moOy micis 3a0010) JOCHIAHOT rpynu
nokasano BiacytHictb BI'KII (0,1 r), canmpMoHen 1 JucTepiil, IpU I[bOMY 3HAYEHHS 3arajibHOTO
0akTepialbHOr0 OOCIMEHIHHS HE MEPEBHILYBAIIO MaKCHUMalIbHO jaomyctumMoro piBHI KMA®AHM,
BCTaHOBJICHOTO HOPMATHUBHHMH JOKYMEHTamMH 3 Oe3meku cBibkoro m'sca (1x10) Ta craHOBMIIO
2,6x101 KYO/r, mo mninTBepmxye MikpobOiojoriuny Oe3meky M'sca KypuaT, OTPUMAHOTO Bif
OpoilepiB, y pallioH1 SIKHX BUKOPUCTOBYBAJIN KOPMOBY J00aBKY AJIbTEPiOH.

[Ipn Bu3HAYeHHI BiAHOCHOI Oi0JOriYHOT O€3MeKH JOCHIIKYBAHOTO M'sica, OTPUMAHOTO Bif
JOCTiHOT rpynH Kyp4ar-Opoiiiepis, B ekcriepuMeHTi Ha iH(py3opisx Teiraciiymiena pyriformis ne
OyJ10 BCTAHOBJIEHO HETaTUBHOTO BIUIMBY Ha MOP(QOJIOTiI0 Ta XapaKTEPUCTHKY MIKpPOOPraHi3MiB, 1110
CBIIYMTH PO BIACYTHICTh TOKCUYHUX PEUYOBUH Yy JOCIKYBAaHUX 00pa3Lsx. Y JAOCHIAHUX 3pa3Kax
yepe3 24 roauHu iHPY30pii 3aMuIIanics akTUBHUMH, a KUIBKICTh MOMyJsALii 30ubmmiacs Ha 1,60-
1,75% mnpu koeQilieHTi BIJHOCHOTO MpHpocTy iHQy30piit >90%, mo BinoOpaxkae CHpUATIMBI
YMOBH ICHYBaHHS JJIsl CCHCOPHUX MIKPOOPIaHI3MiB.

BUCHOBKUA

BcranoBneno MopostoriuHi KpuTepii OLIHKY SKOCTI TYHIOK KypuaT-OpoiiepiB Ha pi3HUX BIKOBHX
eTarnax paHHbOIO MOCTEMOPIOHATBHOTO OHTOreHe3y Kpocy «Poc-308», mo IpyHTYIOThCS Ha
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MOKa3HUKaX XMBOI MacH, MacH TYHIOK Ta iX Mopdoisoriunomy ckmani. Tak, 10 KiHIA mepiogy
BUpouryBaHHA (42 100y) Kypuata-Opoiepu JaHOTO KpOCY JOCATAIOTh )KMBO1 MacH Oiibie 2,2 KT,
MPUYOMY ITIBHUKH TIO KHMBIA Maci MEpeBUIIYIOTh KypouoK B cepequboMy Ha 14,8%. 30inbieHHs
KHUBOI MacH Kypyar-OpoiifiepiB BiOyBaeThCsi NEPEBAXHO 3a PAaXyHOK HAPOCTAHHS CKEJIETHOI
myckynatypu. 3 1 mo 42 noOy ii kinpkicTh 30UTbIIyeThCS y MiBHIB y 145,9 pasu, y Kypouok - y
125,8 pasiB, mpu OJHOYACHOMY 3HIDKEHHI MacH KICTKOBOTO KiCTAka y miBHHMKIB Ha 16,6%, y
Kypouok - Ha 16,8%. Y no6oBoMmy Billi KypuaTa KICTKOBOM'SI30B€ CITIBBITHOIIEHHS CTaHOBHTS 1:1,6,
SIKE JIO KiHIlS TIepioy BUpOIyBaHHS (0 42 11i0) 3MIHIOETHCS Ta JIOCSATA€E 3HAYCHDb Y KOHTPOJIBHIN
rpymi — 1:3,9, y nocnigniii — 1:4,0. Bximodennst 1o pamiony Opoiiepi npobiotuka CYB-ITPO
CTIpUsi€ TMIIBUIICHHIO M'SCHOI MPOIYKTHUBHOCTI NTHI. [IpyM AOCATHEHHI MTAaXxoM MPOAYKTHBHOTO
BiKy (34, 38, 42 noOy) HailOLTbITy BITHOCHY Macy Ma€ TpyAHUN CETMEHT, SIKHH CTaHOBHTH 35,6-
36,7% Bin yciei macu Tymku Ta MICTUTh 84,3-85,6% ckeneTHUX M's31B, TOTIM Ciiaye 00JacTh
CTerHa 3 BIOHOCHOIO Macow 16,8-17,4% Tta BMIiCTOM CcKeJIeTHUX M's3iB 76,4-76,6%. Ilpu
IHTEHCUBHIM TEXHOJIOT1i BHMpOIIyBaHHS KypyaT B yMoOBaX TiNoKiHe3il, A0 42-i noOu paHHBOTO
MOCTEMOPIOHAIBHOTO OHTOI€HE3y y OCOOMH $K KOHTPOJBHOI, TaK 1 JOCHIITHOI TpymH, Yy
MTOBEPXHEBOMY TPYIHOMY M's131 BUSIBJICHO TIOPYIIEHHS CTPYKTYPHOI OpraHi3ailii M's1I30B0i TKAHUHH Y
BUTJISAI TMOTOBIIEHHS E€HIOMI3IEI0 Ta HAKOMUYEHHS MDKBOJIOKOHHOI PITWHU 3 BaKy. OKPEMHUX
OCOOMH Ta JIOKaJbHOIO IH(QUIBTPALIEI0 MNEPUBACKYISPHOTO MPOCTOPY IMYHOKOMIIETEHTHUMU
KIITUHaMH  (JielikouuTamu, (arouuramu). 3a MIKpOOIOJOTITYHUMH Ta TOKCHUKO-010JOTTYHUMHU
MOKa3HUKaMH M'iCO, OTpUMaHe BiJ] TYLIOK KypdaT-OpoiliepiB, y paiioHl SKUX BUKOPHUCTOBYBAJIU
KOPMOBY /100aBKY AJIbTEPiOH, BIANOBIJAa€ BUMOTraM O€3IMEKH.
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MORPHOLOGICAL AND MORPHOMETRIC EVALUATION CRITERIA OF BROILER

CHICKS
R. Dubin, O. Ivleva?, P. Sharandak®
'Odesa State Agrarian University
2/OLODYMYR DAHL EAST UKRAINIAN NATIONAL UNIVERSITY
3National University of Life and Environmental Sciences of Ukraine

The article presents morphological criteria for assessing the quality of broiler chicken carcasses at
different age stages of the early post-embryonic ontogenesis of the Ros-308 cross, based on
indicators of live weight, carcass weight and their morphological composition. The inclusion of the
Alterion probiotic in the diet of broilers helps to increase the meat productivity of poultry. With the
intensive technology of growing chickens in conditions of hypokinesia, up to the 42nd day of early
post-embryonic ontogenesis in individuals of both the control and experimental groups, a violation
of the structural organization of muscle tissue in the form of thickening of the endomysium and
accumulation of interfibrous fluid with vaku individual individuals and local infiltration of the
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perivascular space by immunocompetent cells (leukocytes, phagocytes). According to
microbiological and toxicological indicators, the meat obtained from the carcasses of broiler
chickens, in the diet of which the feed additive Alterion was used, meets the safety requirements.

Key words: broiler chickens, probiotics, Alterion.
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TOCTPHI1 XOJAHTIT Y COBAKH (KJITHIYHAI BUMAJIOK)

O. Wynemko, JI. XKopina, A. Omistp, M. lllynenxo
JHinpoecbKuil deparcasHull azpapHo-eKOHOMIYHUL YHIgepcumem

JlocmipkeHo KIIHIYHUEN BHITAJ0K TOCTPOTO XOJIAHTITY B CYKH IOPOJAW POTBEWJEp BiKOM 5,9 pokKiB.
BcranoBieHo, 10 Ui OCTaTOYHOTO JiarHO3y XBOPOO MITYHKOBO-KUIIKOBOTO TPAKTy HEOOXITHO
MIPOBEACHHS! KOMIUIEKCHOTO OOCTeXeHHs. EQeKkTuBHE IiKyBaHHS TOCTPOTO XOJIAHTITy B coOak
MOXJIMBE TUIBKM IpPH 3aCTOCYBaHH1 SIKICHOTO 3HEOOJIEHHS 3a JIONOMOIOI0 CHa3MOJITHUKIB 3
OJIHOYAaCHUM BUKOPUCTAaHHSM cuMITomMatuyHoi Tepamii. Ilicms 300py aHamMHe3y MPOBEIECHO
KIIHIYHUN OTJISAJI, Ha IMIJACTaBl SKOT0 CTaH COOaKW BU3HAHWM SK BAXKKHM 3 TTONEPEAHIM JIarHO30M —
HENPOXIIHICTh KUIIEYHHUKA Ta HASBHICTh y TPaBHIN TpyOLll CTOPOHHBOTO Tu1a. [[j1s1 ioro yrouHeHHs
MPU3HAYEHO JOJIATKOBI OOCTEKEHHS: 3arajlbHUMl Ta OIOXIMIYHMM aHaldl3 KpOBI, aHaII3 cedl,
JOCTIPKEHHSI KaJIOBUX Mac, Y3-/lIarHOCTUKY OpraHiB 4epeBHOI MOPOXKHHHH, PEHTICHOJIOTTYHE
JOCTPKEHHSI KHUIIEYHHMKAa B JIMHAaMINl 3 BUKOPUCTaHHAM Oapito cynbdary, A1arHOCTHUHY
nanapoTtomito. Iliciast mpoBeneHHS KOMIUIEKCHOTO OOCTEXEHHsSI XBOpOl cO0aku Ta OTPUMAHHS
pe3yNbTaTiB BCTAHOBJIEHWH OCTaTOYHUH JlarHO3 — rocTpuil XonaHrit. Ha erari 1ikyBaHHS XBOpoOH,
BpaxOBYIOUM CTaH Ta Macy Tila, TBApWHI MPU3HAYEHI CIIA3MOJIITHKH, TPOTHOIIOBOTHI, dKOBYOTIHH1
Ta CEYOTIHHI Tpemapard, aHTUOIOTMKMA Ta IHTeHCHBHaA iH(QY3iiHa Tepamis. OcobinuBa yBara
MpUUIEHa TOCTA0JICHHIO TTAaPEHTEPATBLHOTO OOJII0 IUIAXOM Maibke IU101000B01 1HGY31i po3dnHy
JI0KaiHy, 110 BaXXJIMBO 3@ 3aXBOPIOBAHb IUTYHKOBO-KHUIIIKOBOT'O TPAKTY, OB’ A3aHUX 3 3alalbHUMHU
Ta CMa3MaTUYHUMU MpoliecaMd. BUKOpHUCTaHHS aHalIbIeTUKIB y MOMIOHMX BHUMAAKaX MOJIETIIye
CTpaXJIaHHS TBApHWHH, 3MEHIIYE TICHXOJOTIYHI TPaBMH, CTPECH Ta HEraTHBHI €MOIIi, SKi BOHA
BiIUyBa€ I 4ac XBOPOOW, TMPOBEJCHHI MaHIMyJAIId Ta mepeOyBaHHI B yMOBaxX CTallioHapy
BeTepuHapHOi KiiHikH. [licas mpoBeaeHOTo JiKyBaHHS co0aka BHITMCAaHA B 3aJ0BUIBHOMY CTaHI,
BJIACHUKHU OTPUMAIIH PEKOMEH/allli MPOTATOM MICSIS TOyBaTH TBAPUHY AIETUYHUMH KOPMaMH, 1110
BUKOPHCTOBYIOTHCS 32 3aXBOPIOBAHb IEYIHKH.

KirouoBi ciioBa: nevinxa, sco6uni wiiaxu, 3anaienns, CRa3mMoaimuxkuy, cooaxd.
IMOCTAHOBKA ITPOBJIEMHU, AHAJII3 AKTYAJIbBHUX JOCJII’)KEHb

VY cobak, sKi MEIKalTh B YMOBAaX METAIoJIICIB, HAHOUIBIIT PO3MOBCIOPKEHUMHU € XBOPOOH OpraHiB
TPaBJICHHS, B TOMY YHCII 3aCTIHHUX TpaBHHX 3ano3 [22, 24]. Lle 3yMOBIEHO EKOJOTIYHUMU
YUHHUKAMHU, TIMOJUHAMIEI0 TBAPHUH, PI3HOMaHITHUMU cTpecaMu. OnHUM 3 (aKTOPiB, 110 BUKIHKAE
MATOJIOTIi OpraHiB TpaBlIEHHS, € He30aJaHCOBaHA TOMAIBIS cOOaK KOpMaMu 3 BHCOKHM BMICTOM
BYIJIEBOAIB 1 JKHUpiB. Y TakuX TBapUH IICHsI OOCTEXKEHHS JOCHUTh 4YacTO BUSBISIOTHCS
3aXBOPIOBAaHHS TMEYIHKM 3 BTATYBaHHSAM Yy TATOJOTIYHUK Tmpolec 1i CTpOManbHUX Ta
MapeHXIMaTO3HUX KOMIIOHEHTIB, /10 SIKUX BIAHOCHUTBHCS XOJIAHTIT — TOCTPUN 3amalbHUN TPOIEC
BHYTPIIITHBO- 1 TO3aNEUiHKOBUX KOBYHUX NUIAXIB [6, 8, 12, 25].

XONaHXIT SIK CAMOCTIil{HE 3aXBOPIOBAHHS B COOAK 3YCTPIUAEThCS PiKO, YACTillle BOHO BUHUKA€E Ha
Tl IHIIMX TAaToJIOTI HUTYHKOBO-KHUIIKOBOTO TPAakTy (TemaTuT, XOJIEHUCTUT, XOJeiTias,
MAHKPEaTHUT), AK YCKJIaJHCHHsS IHQEKIIMHUX 3aXBOPIOBaHb, 3a SKOro OakTepii NMPOHUKAIOTH 3
KHIIIEYHHUKA Ta KOBUYHOTO MiXypa B KOBUHI IUISIXH, IHKOJIM T€MaTOTEHHUM IUISIXOM, ITapa3uTapHUX
iHBa31l (J1AMOT103), MEXaHIYHUX MOIIKO/HKEHb (CTOPOHHI Tifla ABAHAIISMTUNANOT KUIIKH, MyXJIHHH
B JUISHIII MaHKpeaTo-TrenatoOuTiapHol 30HU, HACTINKM TpaBM — CHAiiku, 0OTypallis >XKOBUHUX
nuisaxis) [1, 2, 3, 13, 16, 21]. Bynp-sika npuurMHa TPU3BOJUTH JIO 3aCTOK KOBUI B JKOBUHHUX
MIPOTOKAX, BUKJIIMKAE X HAOpPSAK 1 3amajieHHs Ta I1e Oulblie 3aTpyaHse abo OJOKye BIATIK CEKPETY.
3aHen0aHM XOJIAHTIT MOXKE NPU3BECTH JO 3alajieHHs TKAHWH T[EeYiHKH, OCKUIbKM BOHA HE
CIPABISTUMETHCS 3 HOPMAJILHOIO €BaKYyalli€ro )KOBY1, B PE3yNbTaTi PO3BUBAETHCS XOIAHTIOTEATHT.
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TpuBanuii 3acTiii OBUI BUKJIMKAE yTBOPEHHS KOHKPEMEHTIB (KaMEHIB) SIK y JKOBYHHUX MPOTOKaX
MEYiHKK, TaK 1 B KOBYHOMY Mixypi. 3pemToro, 1€ MPU3BOAUTH A0 PO3BHUTKY MATOJOTIYHOTO
MPOIECY MO «KOJIYy» — 3aCTiil KOBYI BUKJIMKAE 3alaJeHHs] TKAaHUH TMEYiHKH, a 1€, B CBOIO YEpry,
MPU3BOIUTH 10 (POPMYBAHHS KOHKPEMEHTIB (KaMEHIB), SIKi TOCHIIIOIOTh 3alajeHHs B MEYiHIII.
Kniniuni o3Haku XxBopoOu (TMOCTiIHUI OUTb y YepeBHiN MOPOKHUHI, aHOPEKCid, OIOBOTA, Aiapes,
YKOBTSIHHMIISI, ACIIHUT, arlaTis, MIISIBICTh, IPUTHIYEHHS, CYJIOMHU) CXO0XKI1 3 TAKIMH IHIIUX 3aXBOPIOBAHBb
OpratiB [UTYHKOBO-KHIIIKOBOTO TPAakKTy, TOMY JiarHOCTHKa TOCTPOTO XOJIAHTITy TOTpedye
MIPOBEACHHS KOMIUIEKCHOTO OOCTEXEHHS TBApPWUHH, IO JO3BOJHMTH BCTAHOBUTH TOYHHUH JiarHO3 Ta
BU3HAYHUTH IOJANBITY CTPATETII0 1 TAKTUKY JIIKYBaHHS ISl JOCSTHEHHS TO3UTUBHOTO edekty [3, 5,
12, 20]. Jnst isoro mpoBOASITh peTeiabHui 30ip aHamHe3y (Bix S0 mo 70% miarHo3y), KIIHIYHAHA Ta
O10XIMIYHHMI aHalli3 KpOBi, JOCTIHKEHHS CHCTEMH 3rOpTaHHS KpOBi, 3arajbHHU aHali3 cedi,
KOMIpoTpaMy,  yJAbTPa3BYKOBE  JOCHIDKCHHS,  peHTreHorpadiro,  enexkTpokapaiorpadiro,
KOMIT'10TepHY ToMorpadito [5, 10, 19]. IlpoTe He Bci gocaimkeHHS € 000B’I3KOBUMHU, aJDKE JIKap
BUXOJIUTh 3 KOHKPETHOTO KJIIHIYHOTO BUNaAKy. HailOunbml iH(GOpPMATHBHUMU JNOCIIIKEHHSIMHU 3a
3aXBOPIOBaHb OpPraHiB TemaroOuTiapHOi CUCTEMHU BBaXKAalOTh T'€MAaTOJIOTTYHI, KOTMpoJoriuHi, Y3/] 1
pentrenorpadito [3, 7]. Y3/] no3Bossie MIATBEPAUTH YU CHPOCTYBATH 3aXBOPIOBAHHS IEYIHKH,
YKOBUHHUX IIIAXIB, )KOBYHOTO MIXypa, MIAUIIYHKOBOI 3aJ031, @ TaKOX IHIIMX OpPraHiB HUIYHKOBO-
KHIIIKOBOTO TPakTy [7, 19, 26]. PeHTreHosor4H1 JOCTIHKEHHSI BUKOHYIOTh 3 METOI0 BUKITFOUEHHS
JOJTATKOBUX TMATOJIOTIH, HI0 CYMPOBOKYIOTbCS MOJIOHOIO KIIHIYHOK KapTHHOIO — KHUIIKOBA
HENpOXIHICTh, MyXJIHHM, IHBariHauii, nia¢gparmainpHa TprokKa 3 JUCIOKALIE0 YacTKU IEYIHKU
TOLLO.

BuOip TakTHKU JIIKyBaHHSI TOCTPOTO XOJAHTITY B KOXXKHOMY KOHKPETHOMY BHUMAJKY 3aJ€KUTh Bij
TSYKKOCTI CTaHy TBAapHHM Ta HAsSBHOCTI CYMyTHIX mpoOieM. Moxe OyTH 3acTOCOBAaHO BUHSTKOBO
KOHCEpBAaTHBHE JIIKYBaHHS, 32 HEOOX1THOCTI (IMaTOJIOTIs YCKIIaIHEHA MYXJIUHOI0 a00 TIEPUTOHITOM)
MPOBOIUTHCS XIPypridHEe BTPyJaHHS.

META JOCIIIKEHD

3’sicyBaTH OCOOJIMBOCTI JIarHOCTUKH, MEpediry Ta e(heKTHUBHICTh JIKYBAaHHS TOCTPOTO XOJAHTITY B
cobaku.

MATEPIAJ TA METOJIU JOCJII’)KEHD

JlocaimKeHHS TPOBOAMIIM B YMOBaX BETECPUHAPHOI KIIiHIKH «biocBiT» M. JIHIIPO, Kyau 3BEPHY/IUCS
BJIACHUKH CYKH TIOPOAM pOTBeiyiep BikoMm 5,9 pokiB, Barorw 40 kr, sika Oyjga B HE3aJ0BUILHOMY
crani. Ilicis 300py aHaMHE3y, IPOBEICHO KIIIHIYHHUI OTJISA] 1 BCTAHOBJICHO MOIEPEIHIN MiarHos.
Jlnst ioTO YTOYHEHHsI NPH3HAYEHO J0JIATKOBI OOCTEXKEHHS: 3arajbHUN Ta OIOXIMIYHMHA aHai3
KpOBi, aHaJ3 Cedi, MOCIIKEHHs KaJOBUX Mac, ¥Y3-IIarHOCTHKY OpraHiB 4epeBHOI MOPOKHUHH,
PEHTTEHOJIOTTYHEe AOCTIKEHHS KHUIIEYHHKAa B AWHAMIN 3 BHUKOPHUCTAaHHSAM Oapiio cyibdary,
JIarHOCTHYHY JarmapoTOMIlO.

PE3YJbTATHU BJACHUX JOCJIIIKEHD TA IX OBIOBOPEHHS

ITin yac mpuifoMy TBapHH JiKap BETEPUHAPHOI MEAULIMHYU MPALIOE K 3 XBOPUM MAIlIEHTOM, TaK 1 3
BJIACHUKOM, BiJl SIKOTO BaXJIMBO OTPUMATH BUYEPNHY iH(GOpMAILiIO 100 3MIHU CTaHy 3/0pOB’s Ta
MOBEIHKH TBAapUHU 32 PO3BUTKY Ti€1 UM 1HIIIOT XBOPOOH.

ITpu 300pi aHaMHe3y 3’siCyBanM, 10 cO0aKy rOAyBalId SKICHUMH CYXMMH KOpPMaMH, BOHa Oyia
CTepHJII30BaHa Ta BaKIMHOBaHA. B mepumii AeHp MposBy XBOPOOH, 3paHKY, BIACHUKH 3BEPHYIU
yBary Ha IOTaHUH aneTuT y co0aku, a B APYrii MOJIOBHHI JHA BOHA CTajla KBOJIOIO Ta IMACHBHOIO,
MOBHICTIO BIAMOBHIIACS BiJ KopMy. Ha HacTynmHui eHh TBApUHI CTAO TipIle, MICist MPUHOMY BOAU
noyanacsi 6JI0BOTa, CIM30B1 000JIOHKH POTOBOI MOPOKHUHU Ta OYeH Malu >KOBTHH BIATIHOK, MPH
naybIalii Y4epeBHOI MOPOKHUHH BOHA MPOSIBIIsIA 3aHENOKOeHH. Cobaka BeCh yac BUTMHAJIA CIIUHY
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Ta 3HAXO/AWJACAd Y BUMYIICHIH mo3i. Y TBapuHH Oyia MiJBUIIEHA cIlipara, BOHAa BXXHBaja Oararo
BoaM, a uepe3 10-15 xBunuH micist mboro B Hel po3modnHanacs 6aoBoTa. biroBoTHI Macu Oynu 3
JOMIIIIKOIO KOBYi Ta KPOBI, y’K€ HEIPHEMHOTO 3araxy.

Temmneparypa Tina TBapuHU cTaHoBmiIa 39,5° 10 BiAMOBiAa€E BEpXHIi MEXi HOPMHU IS IIYHEHSTH,
aJie € MiIBUIICHOI0 IS Topocioi cobaku. YacToTa auxanbHUX pyxiB nocarana 50 yn/xB, nTuxaHHS
OyIi10 moBepxHEBe, pedepHOTO THITY. CriocTepiranacs 3aJMInKa, 0 CBITYUTh PO KOPOTKHUN BIIUX Ta
BUJMX 33 PaxyHOK OOJBOBOTO CHHIPOMY, BUSBJICHHH NPUCKOPEHHUH CEPUEBH PUTM, a 4acToTa
nynecy nopiBaroBana 100 ym/xB. Ilig gac ayckymnbTarii 4epeBHOT CTIHKM BCTaHOBJICHA aTOHISA
KHAIICYHUKA.

Cran co0aku BH3HAHMH SK TSOKKUM 3 TONEPEIHIM JIarHO30M — HENpPOXIIHICTh KHUIIEYHUKA Ta
HasBHICTB y TPaBHIN TPyOLl CTOPOHHBOTO TiNla. B 3B’s3Ky 3 THM, 110 TBapUHA BiquyBasia MOCTIHHUN
OUTb y IUISHIN TIpaBoTO Tiapedep’s, 3aJid MOJIETIIEHHs 3arajJbHOr0 CTaHy, i Oyiu TmpU3HauYeH1
cniazmoutiTiuHi npenaparu. Co0aky 3aIMIININ B CTalllOHAp1 BETEPUHAPHOI KIIHIKK JUIsl TOCTIMHOTO
KOHTPOJIIO 11 CTaHy Ta IPOBEACHHS HEOOXITHUX 00CTEKEHbD.

3arajbHUI aHai3 KpOB1 — OJMH 3 BaKJIMBHUX 1H()OpPMAIIMHUX CKJIAJ0BUX, KU BIOOpa)xae CTaH
3m0poB’st TBapuuu [15, 23].

B kpoBi xBopoi cobaku BUSIBIWIN 30UIbIIEHHS] KOHIIEHTpaIlli reMoriooiny Ha 9,4% Ta remaToKputy
Ha 8,3% TOpPIBHSAHO 3 MOKa3HWKAMH HOPMHU, 110 BKAa3ye€ Ha 3HEBOJHEHHS OpraHi3My Ta, HMOBIPHO,
OB’ 513aHO 3 OJIF0BOTOIO Y TBapuHU. binbmricts mokaszHukiB kpoBi (LLIOE, KinbKicTh €pUTPOLIUTIB B
nepudepiitHii  kpoBi) Oymm B Mexax ¢izionorigynoi HopMm (Tadm. 1). OpHOYacHO 3 mHM,
KOHLIEHTpAllisl JeUKOIUTIB y nepudepiiiHiii KpoBi MepeBulllyBajia MOKa3HUKU HOpMU Maibke B 4,8
paziB, 10 MOXE CBUIYMUTH MPO PO3BUTOK CHIIHHOTO 3aMalIbHOTO TMpolecy — cerncucy. [lpu anamizi
nefikorpaMu 3’siCyBaiM, IO OUIBIIICTh TMOKA3HUKIB 3HAXOASTHCS B MEXKax HOPMH, OKpIM
nmiM¢o1uTiB Ta MOHOUHMTIB. KoHIeHTpallis aiM(pOIUTIB 3HMKEHA, a KUIbKICTh MOHOIUTIB JICIIO
30UTBIIIEHA TIOPIBHSAHO 3 TMOKAa3HWKAMH HOPMH, IO TAKOX CBIAYUTH NP0 HASBHICTh 3aMallbHUX
MpoIIeCiB B opranizmi TBapuHH (Tadm. 1).

Tabmuus 1. 3aranpHuii aHai3 KpoB1 XBOPOi COOAKH

[TokazHuku PesynbTar Hopma
I'emornoOin, /i 197 120-180
I'emaToxput, % 52 34-48
Eputpornutu, 1/11 5,9 4-7
MCYV (cepenniit 06’eM epuTpOLMTIB), G 88,81 80-100
MCH (cepenns maca remorjiobiHa B 33,39 27-31
E€PUTPOLIUTI), TIT
MCHC (cepennst KoHIIEHTpaIlis TeMorio0ina 37,6 33-73
B €pUTPOLUTI), %
Konbopwuit mokasHHK, 01 1,00 0,86-1,05
IIOE, MM/t 12 Jo 13
TpomOoruTH, 1/ 219 200-500
Jletikorutu, 1/ 51,3 8,5-10,5
bazodinu, % 3 2-5
Eosunodinu, % 3 2-5
Mienonuth, % 0 0
Jlerikoun IOHi, % 0 0
TapHa Gpopmyrna [TannukosnepHi, % 4 2-6
CermenTosnepHi, % 12 45-70
Jlimbpouwmru, % 14 20-40
MomnonutH, % 7 2-6
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bioxiMiuHi MOKa3HUKH KPOBI BiIOOpaXarTh PiBEHb OOMIHY PEUOBHH Ta CTaH HyTpoiuiB [4, 7, 9, 11,
17].

Y KpoBi XBOpPOi TBapUHU BUSBHIY 3MEHIICHHS KOHIIEHTpaIlii 3arainpHoro Outka Ha 11,0%, KiTbKocTi
anpOyminiB Ha 32,0% Ta OuikoBoro koedimieHty Ha 29,0%, IO CBITYUTH MPO TOJIOTYBAHHS
TBAapHUHU 32 BIICYTHOCTI aneTuTy. TakoX BHSBHWIM pi3ke migBuiieHHs (B 3-4 pasu) B CHpOBaTLi
KpOBI PIBHS CEYOBHHH, a30Ty CCUYOBHHH, KPEATHHIHY Ta XOJIECTEPHHY, 30UIBIIEHHS KUIBKOCTI
dochopy Ta 3HMKEHHS KUTBKOCTI Kanblito (Tabn. 2). PesynbraT 1IMX MOKa3HUKIB KPOBI BKa3ylOTh
Ha PO3BUTOK TOCTPOI HUPKOBOT HEJIOCTATHOCTI HA TJI1 OCHOBHOTO 3aXBOPIOBAHHSL.

OnHOYacHO B CHPOBATII KPOBI XBOPOi COOAKM BHSBHIM 3MIHH OKPEMHX NEUiHKOBUX MOKA3HUKIB.
KonnenTparis acriapraraminorpanchepasu (ACT) nepeBuinyBaiia ¢iziosoriuny Hopmy B 1,8 pasu,
piBeHb (epmeHTy Tyx)HOI pocharazu — B 9,0 pasiB, a KUIBKICTh 3arayibHOTO OLTipYyOiHY — B 4,0
pa3u. AHasli3 KOHIIEHTpalii B KpPOBI XBOpPOI TBApMHHU JAHUX IOKA3HUKIB JIO3BOJIMB 3POOUTH
BHCHOBOK ITPO MOPYIICHHS POOOTH MEUYIHKH Ta 3aNaJIbHI MPOIIECH B )KOBYHHX IUISIXaX Ta )KOBUHOMY
Mmixypi [4, 7,9, 17, 18, 25].

PiBeHp o-amMula3n B KpOBI 3HAXOJMBCSA B HOPMI, IIO CBIAYUTH PO HOPMAIbHY poOOTY
MIIUTYHKOBOT 3a5103u. PeectpyBanacs aemio 30UIbIIeHAa KOHIIEHTpAISl TIIOKO3H, 110, OUYEBHJIHO,
TEX IOB’S3aHO 3 TOJIOyBaHHS TBApUHH.

HanBucokuii piBeHb XoJiecTepuHUYy Ta Y-TiyraminaminoTpanchepasu (I'TT-GGT) minreepmkye
Halll MPUIYLHIEHHS Mpo 3amajibHi mpouecu B meyiHil. [lopsa 3 nuM, HU3bKHI piBEHb Kajilo Ta
BHCOKI TIOKa3HUKHM KpPEATHHIHKIHA3W CUTHAIBYIOTh MPO TMOPYIICHHS CEpIEBOi MIUTBHOCTI B
TBApUHHU, B TOMY YHCII Taxikapilo, sSKa PO3BUBAETHCS Ha TJI1 HU3BKOTO PIBHS Kalilo Ta
BicLIepaJIbHOTO OOJII0 B COOAKH.

Tabmuist 2. bioxiMiuHMI aHaTi3 KPOB1 XBOPOi COOAKH

[TokazHuku PesynbTar Hopma
3arajgbHUK OLIOK, I/JI 49 55-75
AnpOyMiHH, T/ 17 25-38
I'moGyninm, r/n 32 30-37
bitkoBuii koedirieHT, oO1. 0,5 0,7-11
CeyoBHHA, MMOJB/JI 33,7 3,3-9,0
A30T cedyoBuHU, MT'% 64,4 9,25-16,5
Kpearunin, MKMOJIB/JT 536,0 45-135
ACT, On/n 91,0 10-50
AJIT, On/n 41,0 10-55
Inpexc ne Pirica (ACT/AJIT), on. 2,2 0,5-1,2
Jlyxna docdaraza, On/n 1305,1 10-150
o-aMminaza, On/n 1151,3 350-2000
binipy6in 3aranbHuii, MKMOJIB/II 27,6 1-7
Binipy6in npsMuii, MKMOJIb/J 19,8 1o 25 %
binipy6in HenpsMuil, MKMOJIB/J 7,8 1o 75 %
I'1rox03a, MMOJIB/T 7,0 3,4-5,7
Kanpmiit, MMOIL/1 19 2,2-3,0
dochop, MMOTIB/TT 2,8 0,9-2,0
Ca/P, mMoan/n 0,7 1,7-2,0
XosecTeprH, MMOJIb/IT 13,9 3,6-6,6
ITT, On/n 11,0 1-10
Kamiit, MMOJIb/1T 2,0 3,6-5,2
Harpiii, MMomB/1T 135,2 139-153
Kpeatuninkinaza, On/n 762,9 14-120
3a71i30, MKMOJIB/TI 41,3 20,0-30,0
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KanoBi macu xBopoi cobaku Maiu CBITJIO-KOBTHH KOJip, IO HE BiMOBigae HOpMi (TEMHO-
Kopu4HeBHii). KomposoriaHuMH JOCTIKEHHSIMU SHIIS TeIbMIHTIB HE BUSBJICHO.

3a pe3ynpTaTamMH 3arajbHOTO aHali3y Cedi XBOPOTO POTBEWIepa BUSBHIM HE3HAYHE 30UTHIIICHHS
KOHIIeHTpaii OUIKy. Bei iHII MOKa3HUKH 3aJMIIATKCS B MeXaxX (i310J0TiYHOT HOPMHU.
PeHTreHoNoriYHIM AOCHIKEHHSIM Ta Y 3-11arHOCTUKOO OPraHiB MITYHKOBOTO-KHIIKOBOTO TPAKTY,
AKi OyJIM TIPOBEJICH] MPOTATOM TEPIINX JBOX 110 mepeOdyBaHHS cOOaKH B CTalllOHApi BETEpUHAPHOT
KIIIHIKHA, BUKIIOYHIN HAsSBHICTH CTOPOHHIX TLI Ta HOBOYTBOPEHB, a BIAMOBIIHO, MIITBEPAUIN
HOpMaJIbHY TPOXIJHICTh KHIIEYHUKA. B IKOBYHOMY MiXypi BHUSBUIM BEJIHKY KUIBKICTb
rinepexoreHHoro BMiCTUMOT0, KaMeHi BIZICYTHI.

[Ipu mpoBeaeHHI MIarHOCTHYHOI JIamapOTOMii HOBOYTBOPEHb Y IUISHII JKOBYHHX MPOTOKIB HE
BUSIBJICHO, ajie, IPH I[IbOMY BCTAHOBJICHI [UISTHKA 3 3alalbHUMH MPOIEcCaMd B CTIiHIII
JBAHAIATUTIANIOT KAIITKH, dKOBYHOTO MiXypa Ta >KOBUYHUX IIJIAXIB, MITIUTYHKOBIH 321031

[licnst mpoBeneHHS KOMIUIEKCHOIO OOCTEXEHHSI XBOpOi cOOAakM Ta OTPUMAHHS pE3yibTaTiB
BCTAHOBJICHUI OCTaTOYHHUM J1arHO3 — FOCTPHI XOJIaHTIT.

Hactynuuii eran — nikyBaHHs XxBopoOu. BpaxoByrouum cTaH Ta Macy Tina, TBapHHI NpU3HAUYEHI
crazMouliTuKK (OyckomaH), MpOTHOIIOBOTHI (CEpeHis, OHJIAHCETPOH), >KOBYOTIHHI (rajicTeHa) Ta
CEUOTiHHI (TOopacemija) mpemnapaTH, aHTUOIOTUKU (1iedaoCIOpUHU, PTOPXIHOJIOHN) Ta IHTEHCUBHA
iHy31iiHa  Tepamis  (ctepodyHauH, eHepmku-ctapt) [14]. OcobnmBa yBara mpujaUieHa
MOCJIa0JIEHHIO MapeHTEePANIBbHOTO OO0JII0 HUISIXOM Maike 11110/1000B01 1H(Y31i po3UHHY JiJOKaTHY B
no3i 40 mr/kr 3a onHy roauny. Hamr qocBif cBIAUKTE, IO 3aCTOCYBAaHHS 3HEOOIIOIOUHX Tpenaparis
BaXJIMBO 33 3aXBOPIOBAHb IUTYHKOBO-KHIIIKOBOTO TPAKTy, TIOB’S3aHUX 3 3alaJbHAMH Ta
CMa3MaTUYHUMHU TPOLECAMH. BUKOPUCTaHHS aHAIBICTUKIB y TOMIOHMX BHUIMAIKaX TOJETIIYE
CTpaXXJaHHS TBAapUHH, 3MEHIIYE IICHXOJIOTTYHI TPaBMHU, CTPECH Ta HETaTUBHI €MOllii, sIKi BOHa
BiUyBa€ I 4ac XBOpPOOW, TMPOBEJCHHI MaHIMyJAIid Ta mepeOyBaHHI B yMOBaxX CTallioHapy
BETEPUHAPHOT KIITHIKH.

OcHoBHE HiKyBaHHSA IpoBOAWIN mpoTsaroM 10-tm mi6. Y mepmri 3-4-u goOM IHTEHCHBHOTO
JIKYBaHHS CYTTEBUX 3MIH y CTaH1 TBapMHH HE BiOyBayocs, Ha 5-7-y mo0y crocTepiraim Jeske
MOKpalICHHs: co0aka IodYajla CaMOCTIMHO NPUHAMATH KOPM HEBCIHMKHMH IOPIISIMH, ITiIiHMaTH
roJIOBY, pearyBaTu Ha nepcoHan BerepuHapHoi kiiHiku. Ha 9-10-y moOy 3aranpHuUii cTaH XBOpOT
TBApUHU MOKPALIUBCS, KOJIP CIM30BUX OOOJOHOK POTOBOI MOPOKHUHM CTaB POKEBUM, 3’ SBUBCSA
aneTuT 1 akTuBHICTh. Co0aka BUIMCaHa B 33/I0BUILHOMY CTaH1. BilacHUKM oTpuManu pekoMeHaarii
IPOTATOM MICAISL TOAYBAaTH TBAapUHY [JIETUMHUMU KOpMamM, IO BHUKOPUCTOBYIOThCA 3a
3aXBOPIOBaHb MEYIHKH.

BUCHOBKHA
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KOMILJIEKCHOTO OOCTEXKCHHS: KIIHIYHHMI Orjsa, MopQoJIoriuHMii Ta OlOXIMIYHMKM aHami3 KpOBi,
aHai3 ceyi, KOMPOJIOTIUHI MOCHIIKeHHS, Y3-l1arHOCTUKA Ta PEHTTECHOJIOTIYHE JIOCIIIKEHHS,
JiarHOCTUYHA JamapoTtoMis. EGexkTuBHE JTIKYyBaHHS TOCTPOTO XOJIAHTITY B COOAK MOXIIUBE TLTbKU
IpU  3aCTOCYBaHHI SKICHOTO 3HEOOJEHHS 3a JONOMOIOK0 CIAa3MOJITUKIB 3 OJHOYACHHUM
BUKOPUCTAHHSIM CUMIITOMAaTUYHOI TepaIii.
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ACUTE CHOLANGITIS IN DOGS (CLINICAL CASE)

O. Shuleshko, L. Zhorina, A. Oliyar, M. Shuleshko
DNIPRO STATE AGRARIAN AND ECONOMIC UNIVERSITY

A clinical case of acute cholangitis in a 5.9-year-old Rottweiler female was investigated. It has been
established that a comprehensive examination is necessary for the final diagnosis of diseases of the
gastrointestinal tract. Effective treatment of acute cholangitis in dogs is possible only with the use
of high-quality analgesia with the help of antispasmodics with the simultaneous use of symptomatic
therapy. After taking an anamnesis, a clinical examination was conducted, on the basis of which the
dog's condition was recognized as severe with a preliminary diagnosis of intestinal obstruction and
the presence of a foreign body in the alimentary canal. For its clarification, additional examinations
are prescribed: general and biochemical blood analysis, urinalysis, examination of fecal masses,
ultrasound diagnosis of abdominal organs, x-ray examination of the intestine in dynamics using
barium sulfate, diagnostic laparotomy. After carrying out a comprehensive examination of the sick
dog and receiving the results, the final diagnosis was established - acute cholangitis At the stage of
treatment of the disease, taking into account the condition and body weight, the animal is prescribed
antispasmodics, antiemetics, choleretics and diuretics, antibiotics and intensive infusion therapy.
Special attention is paid to alleviating parenteral pain by almost round-the-clock infusion of
lidocaine solution, which is important for diseases of the gastrointestinal tract associated with
inflammatory and spasmodic processes. The use of analgesics in such cases alleviates the animal's
suffering, reduces psychological trauma, stress and negative emotions it experiences during illness,
manipulations and being in the inpatient conditions of a veterinary clinic. After the treatment, the
dog was discharged in a satisfactory condition, the owners received recommendations to feed the
animal with dietary feed used for liver diseases for a month.

Key words: liver, biliary tract, inflammation, antispasmodics, dog.
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MOHITOPUHI' IPUPO/JHO - 3AITIOBIITHOI'O ®OHAY OAECBKOI'O PEI'TOHY

K. Kopenesa, JI. Poma, I'. OBuapenko, 1. XKynsko, O. IBneBa, O. XKyHbko
OoecbKuil deparcasHUll azpapHull yuisepcumem
CxioHoykpaincokull HayioHanbHull yHieepcumem im. Borooumupa Jans

OxopoHa MpUpoAM Ta paimioHaJbHe BUKOPUCTAHHS ii pecypciB — 1€ OCHOBHE NMUTAHHS B IpOIECi
po3BUTKY YKpainu. OCHOBOIO €KOHOMIKM YKpaiHH € caMe MPHUPOJHI pecypcH, sKi 3a0e3medyroTh
KHUTTEABUIBHICTS KOKHOTO 11 MemKaHmsg. ToMy paimioHaibHe BUKOPHUCTAHHS BCIX MPHUPOTHUX
pecypciB, EKOHOMHE iX BUKOPUCTaHHS Ta MOHOBJICHHS € HAWIOJIOBHIIIMM 3aBJaHHSIM CbOTOJICHHS.
[Ipo6rmema crany OpaecbKOTO pErioHy € 30€peXeHHs Ta oxopoHa Oiopi3HOMaHITTA.  OCHOBHI
3arpo3u 30€peKEHHIO PI3HOMAHITTS PETIOHY MAlOTh 3B'SI30K: 3 3a0pYAHEHHSAM IOBITPS Ta BOJOMNM;
MPUILBU/IIEHHS. €pO3IMHUX TMPOLECIB TPYHTIB; MOIIMPEHHS CUIbCBKOTOCIIOAAPCHKUX —YTi/b;
HEKOHTpOJbOBaHAa  3a0ynoBa Teputopid. CpOroaHi Juid €KOJIOTIYHOI Oe3neku  MOoTpiOHO
pallOHaJIbHO BUKOPUCTOBYBATH 1 IOHOBJIIOBATU MPUPOJIHI PECYpPCH PETiOHY, Hamaratucs 30epertu
Ta PO3MIUPUTH 00’ €KTH, SIK1 BXOJATHh B MPUPOHO-3anoBiqHuil poun (I13D).

Jlo mpupoaHo-3anoBigHOr0 (oHAy OmECHKOTO pErioHy BXOIATh 125 00’€kTiB, 3 SKHX
HaWOUTHPIIMMHU 3a IUIONMICI0 Ta Oilopi3HOMaHITTAM € J[[yHaiickuii OlocdepHuii 3amoBiIHUK, HE
MOCTYNA€ETbCA PIBHOMAHITTAM Tpupoaa HIKHBOIHICTPOBCHKOTO HAILIOHAJIBHOTO TMPUPOIHOTO
napky, HamionaneHoro mpupomHoro mapky «Ty3moBceki JuMaHw» W PerioHampHOTO
nanamwadTHOro napky "Tunirynascekuit". HalOuibliuii BiICOTOK B CTPYKTYpl perioHy 3aiiMaroTh
nanamwadTHi 3akazHuku (13,1%) ta Ootaniuni 3aka3HukH (3,8%). Takoxk B PETiOHI € 3aKa3HUKU:
opuitosoriuni (0,49%), 3aransHo30010r14H1 (0,3%), entomonoriuni (0,02%) ta micosi (0,005%).
baratuii Opecbkuii perion Takoxx Ha: 50 mam’stox mpupoau (0,01%), 3 skux: 42 G0TaHIUHUX
(0,009%), 6 rimponoriunux (0,0003%), 2 reonoriunux (0,003%). He Bci 06'exTH, siKi BXOIATH 10
[13® periony MarTh BIANOBITHI HOPMATHBHI TOJIOKCHHS, JI€ 3aKOHOJABYO 3aKpilLIOBAIACS O
BHUMOTH JI0 PSKUMY KOPUCTYBaHHSI, 3aXUCTY T4 OXOPOHH LIUX 00 €KTIB.

KumrouoBi ciioBa: Oodecvkuii pecion, 113D, npupooro-3anogionuti hoHo.
BCTYII

Oneceky 00MacTh, 3a JAaHUMH apXiBHUX JTOKYMEHTIB, 3acHOBaHO 27 mrotoro 1932 poky, aine
OCTaTOYHUN TEPUTOPIATbHUM BUTIA] oOnacTe HaOyma mume y 1954 poui. Ceoroani Opjecbka
obnacTh € TepuTopiaibHO HaMOUIBIIOW B YKpaiHi. Perion 3aiimae [IpuuopHOMOpPCHKY HH3UHY i
MIOCTYIIOBO MOLIUPIOETHCS BIIMO MaTepuka ax 10 I1oaimbcbkol BUCOUNHM.

[Tnoma Oneckkoro periony ckiagae Maibke 33,3 THC. KB. KM, 10 ckiangae 5,5% Bia 3aranbHOi
teputopii Ykpainu. Kiimar perioHy BOJIOTHH, MOPCHKMIH, MOMIPHO — KOHTMHEHTAJIbHHH, a B
MIBICHHUX MICIIEBOCTAX HAOIMXKAETHCS HABITH JI0 cyotponiunoro. TemmepaTypHuii pexum
JOCUTh PI3BHOMAHITHUH 1 KOJMBA€ThCA Ha MiBHOYI B Mexax + 8,4 — 8,9°C, a Ha miBAH1 perioHy Ao
+10,8 -11°C. KinpkicTh OnajaiB He3HauHa B cepenHboMy 350 - 485 MM Ha pik, B OCTaHHI POKHU
MoYacTillaii  MepIioJM MOCyXH. BITpu HeNocCTiiHi: MiBHIYHI Ta MIBJEHHO-3axXilHI BITpU
NepeBaxaroTh B3UMKY, a MIBHIYHO-3aX1/HI Ta MIBHIYHI - BIIITKY.

Teputopis Opnecbkoi ob6macTi mpoctupaerbes B3AoBk IliBHIuHO-3axigHoro IIpuuopHomoOp's i
3B’s3ye rupiao piuku JyHail 3 Tinirynecekum aumanoMm, kpim Toro 300 xm Opnecbkoi o06xacti
MpOJIsSIra€e Mo MOpChbKoMy y30epesxki. [linTpuMyBaTH BOJIOTICTh KITIMaTy B PErioHi JOMOMAararoTh i
piukH, KUbKICTh AkuX nmoHaa 200. ['onoBHuME piukamu OJecbKOro periony € HalOUTBbIII PIUKK TaKi
gk Jlynait Bkimtouno 3 Kinificekum rupnom ta [[Hictep BKiIoyHO 3 mputokoro Kyuaypran. Kpim toro,
B perioHi NpoTiKaroTh 1 MeHII1 piuky Taki, sk Komuma i CaBpanka. PiukoBa Mepexa periony mae
3B'130K 3 Oaceiinamu YopHoro mopst Ta piuok Juictp 1 IliBgennuit byr.
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bararo B OnecbkoMy perioHi i pi3HOMaHITHUX 03€p K MPICHOBOJHHUX, HAKOUTBIIUMH 3 SIKHX €
SAnmnyr, Karyn, KatnaOyx, Tak # coloHHX, HAMOUThIIMMH 3 SKUX € ypHac, Cacuk, Aibet,

ITaranmu,.

Takox Ha TepuTopii y30epiAOKs PErioOHy 3HAXOIATHCS BENWKI 1 ApiOHI JMMaHW, HAWOUTBII —
Xamkubencpkui, J{HicTpoBCchkHid, KysabHUIIBKHA.

Alle OCTaHHIM YacoM MPHPOJHI YriAasd BiI4yBalOTh 3HAYHE AHTPOIOTCHHE HABAaHTAXKEHHsS. B
perioHi € 3HaYHa KUTBKICTh €KOJIOTTYHO-HEOE3MeYHNX 00’ €KTIB, cepe/ SKUX : BOJOHACOCHI CTaHIIil
(TOB “IadoxrcBomokanan”); ITAT "Opecbkuii npunoproBuii 3aBoa", TOB ,,Coro3”, TOB”PA®D”,
amiako- Ta raszompoBoau, ITAT "Opecekuii HadromepepoOHHMIl 3aBox" Ta IHINI MiANPHEMCTBA.
OCHOBHUMH 3a0pyIHIOIOYMMH PEYOBHHAMH €: TIHJI, OKCHJI BYIJICIIO, TIOKCH]I a30Ty, CIPKOBOJICHB,
¢benon, caxxa, TOpUCTHIA BOICHB, (POpPMabIETi/ Ta IHIII.

Taki 3HayH1 HaBaHTa)XKEHHsSI Ha MPUPOAHI YTiAJs CIPHUSIOTH MOTIPIIEHHIO €KOJIOTii, 3MEHUICHHIO
PI3HOMAHITTS. POCIMH Ta TBapUH B HAIIOMY PEriOHi, 30UIBLIEHHIO 3aXBOPIOBAHOCTI MEIIKAHI[IB
pErioHy Ha OHKOJIOT14HI 3aXBOproBaHHs. [ 1-6].

META POBOTHU
[IpoBecTr MOHITOPUHT TPUPOAHO-3aNIOBITHOTO Popay OneCchKOTO PETioHy.
MATEPIAJ I METOAU JOCJITKEHHSI

[IpoBoamim aHamiz crareid mpoBimHUX OionoriB Ykpainu: "Bicauk OHY. bionoris", BuB4aim
exosioriyHuil nacnopt Oxecwvkoro periony ( 2020-2022 pp.)

PE3YJIbTATHU JOCJILI>KEHb

Ha cworomni nmpupoano - 3anoBimauii Gora (I13®) Onmeckkoro periony Hamiuye 125 00’ekTiB, 3
SKUX MalOTh 3arajibHOJICp)KaBHE 3HadeHHS 16 00’€kTiB, a OUIBINICTh IHIIMX MAarOTh MICIIEBE
3HaueHHd. 3arajgbHa mIoma nux 06’ektiB [13®D cxmagae 159974,199 ra. IlokasHuk «3amoBiTHOCTI»
periony ctanosuth 4,5% (Sm? I13® : Sm? periony x 100).

SAx BugHO 3 ekoJsoriyHOTO macmopTy Omeckkoro perioHy, 3emenbHui GoHa (3P) periony
ctaHoBUTh 3331,49 ra, a OCHOBHUH BIICOTOK B CTpYKTYypi 3P mpunagae Ha CUTbCHKOTOCIOAAPCHKI
yrinas (2591,80 ra uu 77,8%), 3 sikux 62,30% npunanae Ha piuif; CiHaX1 1 MaCOBUIIA 3alMAalOTh
12, 08% donny.

Jlicm 3aiimarote 6,69% 3aranbHOI IUIONII PErioHY; BIAKpUTI 3emuti: 3abomnoueHi - 2,20%, 6e3
pocnuuHOro MokpuBy 1,01%, inmri — 8,35%. (tabnuus 1, rpadik 1) .

Kpim Toro, cyma 3aiimae 93,68% teputopii periony, a BKpUTiI MOBEPXHEBUMH BOJAMU TEPUTOPIi
BCbOro 6,32%. (rpadik 2).

Ha Ttepuropii Onecproro periony pocte 2511 BuaiB npeacraBHUKIB (iaopu ( pOCIMHU Ta TPUOH),
110 BiJl 3arajpbHOi KUIBKOCTI BUIIB YKpainu ckianae maibke 10%. YepBOoHOW KHUTOW YKpaiHH
obepiraerbes 128 BuaiB Guopu. MbKHApPOIHUMHU TOMOBJIEHOCTSMHU 00epiraroThbes 18 BUAIB pOCIUH
(KonBenuist 3 oxoponu aukoi ¢giuopu i ¢paynun €sponu (bepHcbka KOHBEHIS); 4 BUIM 3aHECEH] B
Honatkn KoHBeHIil npo MDKHApOAHY TOPTiBIIO BUJIAMH AUKO1 ¢uiopu 1 (hayHH, K1 3HAXOIATHCA
iz 3arpo3oto 3uukHeHHs (CITES).

Tabmuus 1. 3emenbHuit GOHA periony.

HasBa tepuTopiit [1noma, ra %%

3aranbpHa TEPUTOPIs, Y T.4U. 3331,40 100,00
1.Yrigas culbCbKOTOCTIOMAPCHKOTO TMPHU3HAYEHHS 3 2591 80 7780
SKUX:

- puus 2075,50 62,30
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- TIepeioTH 27,30 0,82
- OararopiuHi Haca[KCHHS 86,50 2,60
- ClHOXKATI 1 aCOBUIIA 402,50 12,08
2. Jlicu, B T.4.: 223,00 6,69
- BKPUTI JIICOBOKO POCITUHHICTIO 199,80 6,00
3. 3emui i 3a0y10BOIO 131,20 3,94
4. 3emJi BITKpHTI:
- 3a0051049€eHi 73,40 2,20
- 0e3 pOCITMHHOIO TOKPWBY YH 3 HE3HAYHUM 33,80 1,01
TTOKPUBOM.
5. Tumi 3emuti 278,20 8,35
I'padix 1.Ctpykrypa 3eMensHOro (OHAY PErioHy. I'padix 2. CriiBBiAHOIIEHHS MIX CYIIEIO Ta

TEPUTOPISIMH, SIKI BKPUTI TOBEPXHEBUMH BOJIAMH.

OXOpoH1 TBapUHHOIO CBITY TakoXX HpuiuieHo ypary. Tak, B OlecbKOMy pErioHi 3yCTpidaroThCsl
521 Bupg ¢aynu, mo cTtaHoBUTH 63% 3aranbHOi KUIBKOCTI BHUAIB YKpaiHu. UepBOHOIO KHHUIOIO
obepiraetbcst 135 BuaiB daynu; 59 BuniB obepiraetbcsi KoHBeHIIEI 3 MBKHApPOIHOI TOPriBii
BUJIaMU JUKOI ¢uiopu 1 payHu, siki nepedyBaroTh min 3arpo3oio 3uukHeHHsa (CITES); 160 Bunis
obepiraroTbcs bepHcbKkOtO KOHBeHIIiE; 282 BHUIM 00epiraroThcss bBOHHCHKOIO KOHBEHITIETO.
OcoOnuBa yBara NpUIUIAETHCS 30€pPEKEHHIO: MITPYOUYMX BHUAIB AUKUX TBapuH (boHHCBKa
koHBeHLis1, CMS), sxux B perioni 282 Buau. Kpim toro, Opecbkuil perioH € KOpHJIOPOM JUis
Mirpanii 6araTbox mnraxiB, ToMy 93 BuaM NTaxiB oOepiraroThcs YTroAow mpo 36epexeHHs adpo-
€BpPA3IiCBKUX MIrpyrounx BOJHO-0070THMX nTaxiB (AEWA). 10 BuaiB KakaHIB 00epiraroTbCs
VYroporo npo 30epexenHs kaxanis B €porni (EUROBATS).

3aranpHa KuibKicTh TepuTopiil I13® B OnecbkoMy perioni ckianae 125 06’extiB. OO0’ ekt
IIPUPOJHO-3aI0BIAHOTO (OpAY PI3HATHCS 3a iX 3HAYEHHSM, KaTeropisMu Ta Tunamu. Jlani Mu
HaBOJMMO B Tabmuii 2 Ta rpadiky 3.

Tabmuis 2. O6’extu [13® Onecbkoro periony.

Kareropii 3aranbHO- MicueBoro % muIo1Ll OKpEeMHX
TEePUTOPIii JEPKABHOTO 3HAUEHHS, KaTeropiit 1o
3HAUYEHHS KUTBKICTh 3arajabHOI TUIOI
KUTBKICTD 1130
3anoBiIHUKY:
- IPUPOJTHI, - - -
- OiocdepHi. 1 - 32,2
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ITapku:

- HAIIOHAJIbHI TPUPOIHI 2 - 30,7
- perioHasbHi JTaH A THI. - 2 9,6
3aKa3sHUKU: 8 31 17,7
- nanamadTHi, 1 22 13,1
- JICOBI, - 1 0,005
- OoTaHiuHi, 4 5 3,8
- 3araJabHO300JIOTTYH], 2 - 0,3
- OPHITOJIOT1YHI 1 1 0,49
- EHTOMOJIOTTYH] - 2 0,02
[TpupoHi mam’sITKu 2 48 0,01
3anoBigHI ypouuIa - 4 8,67
Boraniunuii can 1 - 0,01
[Tapku:

- MaM’ATKa CaJ0BO-TIapPKOBOTO 1 23 1,03
MHCTEITBA,

- 300JIOTIYHUIA. 2 - 0,006

Sk BuHO 3 Tabmul OUTBIINI BicOTOK B cTpyKTYpi I13® periony — 32,2% npunanae Ha 3arajibHO-
nepxaBHUN 610chepHUii 3aMOBITHUK Ta J1Ba HalllOHANBH1 pupoiHi mapku ( 30,7%).

PerionanbHi nanamadTHI Mapku Ta 3aKa3HUKU MICHEBOTO 3HAYEHHS 3aiMalOTh B CTPYKTYp1 MEHII1
BiZCOTKH, BignmoBigHO 9,6% Ta 17,7%.

I'padik 3.006’extu [13® Onecvkoro periony. I'padik 4.Ctpykrypa 3aka3HUKIB B O1eCbKOMY
perioHi.
0,013’0‘3,0,006 14 131
12

10

8

0,49 00

Y po3pi3i 3aKka3HUKIB, HAHOUTBLIMN BIICOTOK B CTPYKTYpi 3aiiMaroTh JaHmmadTHI 3aKa3HUKU
(13,1%) ta 6otaniuni 3akazuuku (3,8%). Takoxx B perioHi € 3aka3Huku: opHirosnoriuti (0,49%),
3aranbHO-30070r14Hi (0,3%), earomonoriuni (0,02%) Ta micosi (0,005%) ( Tabnuus 2 ta rpadik 4).
baratuii Opecbkuii perioH Takox Ha: mam’satku npupoau ( 50 o6’ekriB un 0,01% B cTpykTypi
[13®), B Tomy umcni: 6otaniuHi (42 06’extu un 0,009%), rigposoriuni ( 6 06’extiB un 0,0003%),
reoJioriudi ( 2 06’extu un 0,003%).

€ B cTpyKTypi Takox: 4 3amoBinHi ypouuiia (8,67 %); 1 Ooraniunuit cag (0,01%); 24 napku-
mam’sITKU caioBOTO Ta napkoBoro MucrenTsa (1,03%); 3oomoriuni napku ( 2 00’ €KTH).

Hynaiickuii OuocepHbI 3amoOBIJHUK € HAyKOBOK Ta JIOCHIIHUIBKOK YCTaHOBOIO. Micue
3HaXO/KEHHS 3aMoBIIHUKY [3Mainbebkuii paiioH nenbsta [ynato. [Inoma 3anoBignuky 50252,9 ra.
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Puc. 1-2. Jlynaiickuii 6nocgepHbIil 3a1oBi JHUK.
JyHaiickuii OiocqepHBId 3aMoOBITHUK BXOJWTH JI0 CKIQAy  Mepexi OlocepHuX pe3epBaTiB
CBITOBOTO 3HaYCHHS - OiocdepHuii pe3epnar «/lenpra [JyHaroy.
Perion Oaratuii Ha CyMHHI POCITUHHU, SIKUX Maixke Tam Maibke 950 BuiB, 3 skux 96,7% CKIaIaroTh
TPaB'THUCTI POCITUHU OOJIT Ta 3a0onoueHux Jiyk. @Diopa 3amoBimHWKa y Bincotkax: 23,3%
Mme3o00iris, 21,0% kcepomeszodiris, 17,0% me3okcepodiri i 13,2% rirpodiri. YepBOHOO KHUTOIO
VYxpainu obepiraerbest 16 BumiB ¢uiopn. PocimHHUI TOKPUB CKIIATAETHCS 3 POCIHH: OOJIOTSHHIX
(1), Bogaux (II), myanux (III), ncamoditaux (IV), micoux (V) ta garapaukoBux (VI).
[lomo daynu perioH € Haitbaratmmm B €Bpori: komax 1937 Bumie, pu6 107 Bumis, amdioiit 11
BHJIIB, peNITWiIiil 6 BUIIB, nTaxiB 297 Bumis, ccabmiB 45 BunaiB. OXOpPOHHI 3aX0H: TPEACTABHUKA
(dayan oxopoHsaTbcsi UepBoHOIO KHHTOIO YKpainu (68 BuaiB); MDKHApOJHUMH KOHBEHIIISIMH —
bepucbkoto (287 Bunai), bonncekoro (153 Buan), Bamuurtoncekoro (44 Buan).
HwKHBOTHICTPOBCHKHUI  HAIIOHATBLHUNM TPUPOJHUN TIAPK  pO3TAIIOBYEThCS B binropon-
JIHICTpOBCHKOMY paiioH1 Ha Oeperax.

Puc. 3-4. HWKXHbOIHICTPOBCHKUIA HAIlIOHABHUNA TPUPOAHUI MTApK

OnecbKuil perioH MUINAETbCS UM HAIlOHAJBHUM IMPUPOJHUM IAapKOM Tak, SK BIH BXOJIUTh Yy
JECATKY HalKpalux TepUTOpii TaKOTO 3HAYCHHS KpaiHu.

OcCHOBHUI BIICOTOK TE€pUTOPIi 3aMOBIHUKA MPUMAJA€ Ha BOAHO-OOJIOTHI YriAjsd, M0 BXOAATH 11O
CKJIaJly MDKHapOJHHMX TepuTopii - Pamcapcbkux yrigps. 3anoBigHuK OaraTuil Ha ¢uiopy, TUIBKH
BULIMX POCIMH HapaxoByeTbcsi 700 BHIIB, 3 SKUX 28 BUIIB € PIIAKICHUMHU Ta OXOPOHSIOTHCS
UYepBoHoto kHurow Ykpainu. ®ayna: 90 BuniB MomtockiB, 554 Buau komax, 67 BuiiB pud, 9 Buais
ami6iif, 6 BuAIB penTuiiii, 254 BUIU NTaxiB, 32 BUAU CCaBIIIB.

HamionansHuit  nmpupognuii mapk  «Ty3l0BCcbki  JMMaHW»  PO3TalIOBYeThbcss B binmropon-
JlHicTpoBChKOMY paiioHi. OCOOMUBICTIO LBOTO MapKy € PI3HOMAHITTA JaHJmadTIB, Ha KO)KHOMY 3
SKHMX MPUTaMaHHa crieludiyHa TUIbKH JHS HbOTO (iopa Ta dayHa.
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Puc. 5-6 . Hauionansnuii npupoanuii napk «Ty3I0BCEKi TUMaHN

BinpImicTe pOCIMHHOCTI, NMTaxiB Ta TBApWH. SAKI 3HAXOMATHCS HA TEPHUTOPIl MapKy 3aHECEHi JI0
OXOpOHHUX JOKyMeHTIB Ykpainun (YUepBona kuura YopHoro mopsi, UepBoHa KHUTa YKpaiHw,
UYeponwuii crimcok Onechkoi obmacti, €Bponeiichkuit YepBonuii criucok. [Tnomra Teputopii 27865
ra.

OcHOBY TepuTOpil CKIanaoTh 3amaBHi JanqmadTa. dropa oXopoHSEThCS YepBOHOIO Ta
3eneHoro KHUraMu Ykpainu, UepBoHo1o KHUTOI0 YopHOTO MOps Ta €BpornelicbkuM YepBoHUM
cnuckoMm. @Payna: nraxiB 300 BuaiB (3 sikux 40 BuAIB 3aHeceHO 10 YepBOHOT KHUTH YKpaiHnu), pud
60 BuiB, ccaBiiB 37 BUAIB. Teputopii mapky € MiclieM BIAMOYUHKY NMEPEITbOTHUX MTaXIB.
Perionanpauit nanmmadgTauil napk "Twriryabcbkuil" po3ramoByeThes B bepesaHchkoMy paioHi
HOTO OCHOBHA TEPHUTOPIS 3aiiMa€e y30EpEkKs 1 MPUIIETITY aKBaTOPi0 THIIIryIbChKOTO JINMaHY.

Puc. 7-8. Perionanbhuii tanamadtauii napk "Tumirynbcekuit”

[Tnomra Teputopii 8195,4 ra. MbkHapo1He 3HaYEHHSI MAarOTh OPHITOJOTTYHUN 3aka3HUK "[loHn33s
Twiirynscekoro Jmmany" Ta BoAHO-00J10TAHI yrinas. Kpim Toro, camum riimOGOKUM 1 MPO30pUM
auMaHoM B OJIecbKOMY PErioHi € came THIIIryJIbCKUM JTiMaH.

®mnopa: 350 BuaiB, B TOMY 4Mciai 18 BUIIB 0XOpOHSIOTHCS YepBOHOIO KHUIOO Ykpainu. dayHa:
pu6 56 Bunis, amibiit 5 BuaiB, pentuiiii 8 BuaiB, nraxis 120 BuaiB, ccaBiiB 26 BuAiB. Tepuropii
MapKy TaKoX € MIiCLIEM BIANIOYMHKY MIFPYIOUUX MTaxXiB.

BUCHOBKUA

Ho mnpupogHo-3anoBigHoro ¢Goumy Onecbkoro perioHy BXoIATh 125 00°€KTiB, 3 SKUX
HallOUbIIMMK 32 IUIOIIEI0 Ta Oilopi3HOMaHITTAM € JlyHalickuil OiochepHuil 3amoBIIHUK, HE
MOCTYMAETbCA PI3HOMAHITTAM Mpupoja HIKHBOAHICTPOBCHKOTO HALIOHAJIBHOTO IPUPOJHOTO
napky, HamionansHoro mnpupoaHoro mapky «Ty3moBcbki auMaHum» W PerioHambHOTO
na"amadTHOro napky "Tumirynscekuit'.

2. HaiiOinpmuii BIICOTOK B CTPYKTYpl perioHy 3aiimarorh nanmmadTHi 3aka3zHuku (13,1%) Tta
Ooraniuni 3aka3uuku (3,8%). Takox B perioni € 3akasHuku: opaitonoriydi (0,49%),
3aranpHO3000T14Hi (0,3%), enTomomnoriuni (0,02%) ta micosi (0,005%).
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3. Bararuii Opecbkuii perion takox Ha: 50 mam’stox npupoau (0,01%), 3 skux: 42 60TaHIYHUX
(0,009%), 6 rimponoriaaux (0,0003%), 2 reonoriunux (0,003%).

4. He Bci 00'extH, sxi BxogsaTh a0 [13d perioHy MaroTh BiIMOBiIIHI HOPMATHUBHI MOJIOKEHHS, /1€
3aKOHOJIaBYO 3aKPIIUTIOBATHMCA O BHUMOTH JIO PEXUMY KOPHUCTYBAaHHS, 3aXHCTy Ta OXOPOHH ITHX
00’€KTiB.
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MONITORING OF THE NATURAL RESERVE FUNDODESA REGION

Zh. Koreneva, L. Rocha, A. Ovcharenko,I. Zhunko, O. Ivleva, A. Zhunko
Odesa State Agrarian University
VOLODYMYR DAHL EAST UKRAINIAN NATIONAL UNIVERSITY

Nature protection and rational use of its resources is the main question in the development of
Ukraine. The basis Ukraine's economy are natural resources that ensure the livelihoods of each of
its inhabitants. Therefore, the rational use of all natural resources, their economical use and renewal
is the main task of our time. The problem of the Odesa region is the conservation and protection of
biodiversity. Today, the main threats to the preservation of the diversity of the region are related to:
air and water pollution; acceleration of soil erosion processes; distribution of agricultural land;
uncontrolled development of territories. Environmental safety includes the rational use and renewal
of natural resources, the preservation and expansion of the territories of the natural reserve fund.
The natural reserve fund of the Odesa region consists of 125 objects, of which the largest in terms
of area and biodiversity are the Danube Biosphere Reserve, the Lower Dniester National Natural
Park, the Tuzlovsky Limany National Natural Park and the Tiligulsky Regional Landscape Park.
The largest percentage in the structure of the region is occupied by landscape reserves (13.1%) and
botanical reserves (3.8%). Also in the region there are reserves: ornithological (0.49%), general
zoological (0.3%), entomological (0.02%) and forest (0.005%). The rich Odessa region is also rich
in: natural monuments (50 objects or 0.01% in the structure of the NRF), including: botanical (42
objects or 0.009%), hydrological (6 objects or 0.0003%), geological (2 objects or 0.003%). Not all
objects and territories of the natural reserve fund have the appropriate regulatory provisions, where
the requirements for the regime of use, protection and protection of these territories would be
legally fixed. The legislation does not fully establish either the procedure for protecting the
territories of the natural reserve fund, or the nature of permissible activities on them.

Key words: Odesa region, natural reserve fund.
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HMOIUPEHHSA MAJIACE3IMHOI'O IEPMATHUTY Y TBAPAH PI3HUX BU/IIB

L A. ToBenxo ,! 1. Jlymense, *C. Kor, 20. Haiiniu
"Muxonaisecoxuii nayionansnuii azpapnuii ynieepcumem
200ecwkuii deporcagnuii azpapuuil yHigepcumen

JlepMmarosioriyaa maToJjoris y TBapuH, 0COIMBO JOMAIIHIX (COOaKH Ta KOTH) € JOCUTH MOIINPEHOIO,
Ipo IO CBiM4aTh JOCHIDKEHHS pi3HMX aBtopiB. JlimodineHi apixmxi pomy Malassezia €
BOXUJIMBUMHU KOMEHCAJIaMU IIKIPH Ta YMOBHO-TIATOT€HHUMH MIKpOOpPraHi3MaMH IIKIpU Yy Pi3HHX
TBapuH. Manace3iiiHuii gepmatuT ab0 Manace3io3 y TBAapUH € JOCTaTHhO TIOIIUPEHOIO
JIEpMaTOJIOTTYHOIO MaTOJIOTIED, OCKUIBKU BIH 3aBXK]M Mepedirae Ha (PoHI BKe ICHYI04O1 EPBUHHOT
naToJiorii. MeToro crarTi O0yJ0 BUBUEHHS MOIIMPEHHS Majlace3iifHOro AepMaTUTY Y TBAPUH PIZHUX
BUJIIB HA OCHOBI OISy YKpPAiHCHKUX Ta 3aKOPAOHHHUX JITEpaTypHUX JpKepen. JpiukIkonomiOHi
rpudu poxy Malassezia mommpeni cepen TBapuH pI3HMX BHIIB: COOAKH, KOTH, YE€PBOHI JIMCHIIL,
nuKoOpaszu, korotu, KamipopHificbkkuili MOPChKUI JI€B, AMKI KOTSU1, BOAOIUIaBHI NTaxu Touo. M.
sympodialis 6epe ygactp y MiKpoOiOTi CIyXOBOrO KaHady BEIMKHX KOTS4YHX. JIpDKIHKOMOIIOHI
rpudu pony Malassezia BUIUIAIOTBCS SK BiX KITIHIYHO 3M0POBUX TBAapHH, TaK i BiI TBapHH 3
JepMaTUTaMu Ta OTUTaMH. Bix TBapuH Ta BOJOJOIUIABHUX MTAXIB BUSBJICHI Pi3H1 BUIU Malace3ii:
Malassezia globosa, Malassezia furfur, Malassezia restricta, Malassezia sympodialis, Malassezia
pachydermatis, Malassezia slooffiae.

Karwuosi ciioBa: manacesivnuii oepmamum, meapunu, Malassezia pachydermatis, Malassezia spp.,
Komu, cobaxku, Maaace3iuHull Omum.

IHOCTAHOBKA ITPOBJIEMHA

JlepmatoJsioriyHa maToJIoTisl y TBApHH, 0COIUBO JOMAITHIX (COOAKH Ta KOTH) € TOCUTH MOITHUPEHOIO,
PO IO CBIAYATH JIOCIIKEHHS pi3HUX aBTOpiB [1, 2, 3, 4, 5].

JlimopineHi apikmKki pomy Malassezia € BakIMBHMHM KOMEHCAJaMH INKIPH Ta YMOBHO-
MAaTOreHHUMH MIKpOOprauisMaMu IIKipu y pisHux TBapuH. Bumg M. pachydermatis 6ys Bmepiie
BUJIUICHUH 31 MIKIpU IHIIACHKOTO HOCOpPOTA, SIKHW YTPUMYBAaBCS B HEBOJI, 3 €KC(hOIIATUBHUM
nepmatuToM y 1925 pori, y 1950-x pokax OyB BU3HAHHMI BaKJIMBHM BYITHUM MAaTOTEHOM COOaK i,
HapEIlT], MICIs KUIBKOX POKIB CYNEpedoK, BU3HAHUN 3arajibHOI MPUYMHOIO JAEPMATHTY COOaK y
1990-x pokax. 3 Toro 4acy Oyiau MpoBeIeHI 3HAYHI AOCHiKEeHHs 3 Giosorii apixmkiB Malassezia
Ta iX B3a€MO/Iii 3 TBApUHAMHU-TOCTIOAAPSMH [6].

Manacesiitauii jepMatuT abo Majaces3io3 y TBapUH € JOCTaTHbO MOIIMPEHOI0 AEPMATOJOTIYHOIO
MaTOJIOTIEr0, OCKUIBKY BiH 3aBXKIU Mepedirae Ha (oHI BXKe ICHYHOYO01 TepBUHHOI naToJiorii [7, 8].
YacTuM mposiBOM Majiace3iody € Manacesiiuuii otut y TBapus [9, 10, 11].

MerToro cTarTi 0y70 BUBYECHHS MOIIMPEHHS Manace3ifHOro JepMaTUTy Y TBApUH PI3HUX BHJIB Ha
OCHOBI OTJISIAY JIITEPATYPHUX JKEPET.

o1 JIITEPATYPHHUX IKEPEJI

Croupka O.1. 3a3Hauae, 1m0 npu KIiHIYHOMY oOcTekeHH1 730 cobak Manace3iiHU JepMaTUT 0yio
BUsABJIEHO Y 14 cobak, 1o ckiaio 1,92% [12].

IoBenko A.B. y cTaTTi noBiomiisie, 110 IpU KJITHIYHOMY 00CTekeHH1 77 cobak, XBOpUX HA OTHUT, Y
29 cobak BusBIeHUH Manace3ifHuil oTuT. HalOiabIn yacTo XBOPUIM Taki MOPOAM SIK MOTIIC,
¢bpaniy3bkuii Oynbaor, ekinec, OynpTep’ep, JUKeK-paces Tep ep Ta ynxyaxya [10].

Apxunenko A.1O., Ymkanos B.O. moBigoMisitoTh Mpo IMIMPOKE MOIIUPEHHS Mallace3io3y cepen
TBapHH PI3HUX BHU[IB, 0COOIMBO JpiOHKMX JomamiHix [13].
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Manacesiitauii qpemMaTuT y cobak Iy)Ke 4YacTo CYNPOBOJDKYE AaTOMIYHMMA OepMaTHT Ta iHIII
anepriuni cranu [9, 14, 15].

Malassezia pachydermatis nocriitHo cympoBoKyBaB capKonTo3 y BCix uepBoHux Jmcuilb (Vulpes
fulva), nuxo6pasis (Erethizon dorsatum) i koiiotie (Canis latrans), sikux Oyno obcrexeHo. IIpo
3HAXOPKEHHS IOTO JIPDKKOIIONIOHOTO MIKpOOpraHi3My Ha Oyb-IKOMY 3 IIUX TOCHOJapiB 10Ci He
Oyno noBigomiieHo [16].

3aKkop/I0HHI BYCHI MOBIIOMIISIOTH PO BUIUICHHS rpubiB poay Malassezia Bix 3m0poBuX KOTIB Ta
KOTIB 3 oTUTaMH. BOHU 3a3Ha4aroTh, 10 MO3UTUBHI MOCIBM Ha BUIU IpubiB poay Malassezia 6ymu
otpumani 3 75 3paskiB (49,6%): Big 12 3 52 (23%) 3mopoBux TBapuH i Big 63 3 99 (63,6%) KOTIB 3
otutoMm. ['pubiB poxy Malassezia Buminsimu Bin 44 3 69 (63,7%) TBapHH, ypaKeHHX OTOJCKTO30M Ta
Bix 19 3 30 (63,3%) koTiB 6e3 mokasis O. cynotis [17].

Joo-Yeon Kim y cBoiit craTti moBimomisie npo BuauteHHs Malassezia pachydermatis Bix cobak:
rpu6iB Malassezia spp. 6ysno BuziieHo Bix 14 3 18 (77,8%) cobak [18].

Jlanux mpo npucytHicte Malassezia pachydermatis Ha mikipi JJacToHOTHX Maio, a iHdopmarrii e
MEHIIIEe PO HOro MaToreHHICTh AJIsl BOJHUX TBAPUH. ABTOPH AOCTIHKYBAIN ABAALSATHCEMUPIYHOTO
Kamidopwiiicekoro mopcskoro Jsiea (Zalophus californianus) 3 anoneriero ta ypakeHHAM MIKIpH
Ha TpaBiil CTOpOHI TynyOa, IO 3’SBHJIOCS HABECHI, MOTIPIIYETHCS MPOTITOM JiTa Ta 3HAYHO
MOKpaIyeThesi B 3UMOBI Micsni. Kinbkicte kosouii M. pachydermatis, BupomieHux 3 Micis
ypaxxeHHs, OyJia 3HaYHO BHUIIOIO HIXK T1, 1110 BUPOILEHI1 31 310poBoT1 mKkipu [19].

Bueni y cBoeMy JOCHiKeHHI BUABWIM pi3HiI BuaU poay Malassezia B 310poBOMy 30BHIIIHBOMY
CIIyXOBOMY IpPOXOJ1 IUKHX KOTAYUX, KX YTPUMYIOTh B HeBoui. bymno nocmimkeno 132 gopocmi
TBapuHM (264 pobu BymHOI cipku), 77 camuiB (58,3%) ta 55 camok (41,7%): BEeTMKUX KOTIYUX
(55 tBapun) — 26 nesis (Panthera leo), 13 turpis (Panthera tigris), 6 neonapais (Panthera pardus),
6 sryapis (Panthera onca), 2 remapau (Acinonyx jubatus), 2 mymu (Puma concolor); api6Hi KoTs4i
(77 tBapun) — 29 turposux kotiB (Leopardus tigrinus), 19 sryapysai (Herpailurus yagouaroundi),
10 maprais (Leopardus wiedii), 9 mammacuux kotiB (Oncifelis colocolo), 6 xorie Xoddpya
(Oncifelis geoffroyi) 4 cepsammu (Leptailurus serval). Malassezia spp. Oymu BuaiteHi Bim 58
nocnimpkeHnx kotsuux (43,9%) ta 3 102 mpo6 cipku (38,6%). Buaineno Malassezia sympodialis
BUKJIFOYHO Bi Benukux KoTsuux (33 TBapuuu — 56,9%) ta Malassezia pachydermatis Bukimo4HO
BiJ ApiOHUX KOTA4YuX (25 TBapuH — 43,1%). VY neBiB ApixIKi Oynu BuauUieHl Bix 25 3 26 TBapuH
(96,2%). Xoua M. pachydermatis € BumoM, SIKHii BBaKAETHCSA WICHOM MIKPOOIOTH 30BHIIIHBOTO
CIIyXOBOT'O IPOXOY CCaBIIiB, IIi pe3yabTaTh cBiguath mpo Te, mo M. sympodialis Gepe ydacts y
MIKpOOIOTI BETUKHUX KOTuuX [20].

3pa3ku Oynu 310paHi 3a JOMOMOTOI0 CTPIYOK 1 Ma3KiB Bix 471 TBapuHH, BKIFOYaroun 97 konei, 102
Benukoi poratoi xyno6u, 105 osenp, 20 BepOmoni, 60 cobak, 30 koriB, 1 xom'sika, 1 Ounky, 50
BOJIOTIJIAaBHUX MTaxXiB 1 5 1HAUKIB. 3pa3ku CTPIUOK JOCIIHKYBAIM METOJOM MPsAMOi MiKpockomii. Yci
3pa3kd BHCIBaJIM Ha Mojau(ikoBaHe arapu3oBaHe cepenoBuiie Jliminra ta Hotmana. JIHK,
BUJUIEHY 3 APDKIKOBHX KOJIOHIHN, amintidikyBamu 3a qonomoroto ITJIP. Ipixmki Malassezia oymiu
BUSBJICHI 3 HACTYIHOIO YacToToro: 15,46% y konel, 12,74% y Benukoi poratoi xynoou, 12,38% y
oBellb, 28,33% y cobak, 26,66% y kimok 1 26% y BojoIuiaBHuX nraxis. byno BuauieHo 80 KoJoHIH
6 sumiB: Malassezia globosa 41,25 %, Malassezia furfur 22,5 %, Malassezia restricta 15 %,
Malassezia sympodialis 15 %, Malassezia pachydermatis 5 % i Malassezia slooffiae 1,25 %. Tomy
pi3Hi nino¢inbHi Buau Malassezia 3yctpidaioTbes y MIMPOKOMY PO3MAiTTi TBapUH 1 BOJOILIABHUX
nraxiB [21].

BUCHOBKH
1. Jpibxmxomnoaioni rpudu poxy Malassezia nommpeHi cepen TBapuH pi3HUX BHIIB: COOaKH, KOTH,
YepBOHI JMCHLl, AUKOOpasu, koilotu, KamipopHiiicbkuii MOpCbKUIA JIeB, TUKI KOTS4i, BOJOIIABHI

NTaX! TOIIO.
2. M. sympodialis 6epe ydacTb y MikpoOioTi CITyXOBOTO KaHaITy BETMKHX KOTSIYHUX.
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3. dpixmxonoaioni rpubu poay Malassezia BuaiIsStOThCs SIK B KJIIHIYHO 30POBHX TBapHH, TaK i
BiJl TBAPHH 3 JIEPMATUTAMU Ta OTUTAMH.

4. Bin TBapuH Ta BOJOJOIUIABHUX MNTaxIiB BUABJICHI pi3Hi Buau Mmainacesiit: Malassezia globosa,
Malassezia furfur, Malassezia restricta, Malassezia sympodialis, Malassezia pachydermatis,
Malassezia slooffiae.
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SPREAD OF MALASSEZIA DERMATITIS IN ANIMALS OF DIFFERENT SPECIES.

A. lovenko, 1. Lumedze, !S. Kot, 20. Naidich
IMykolaiv National Agrarian University
20desa State Agrarian University

Dermatological pathology in animals, especially domestic animals (dogs and cats) is quite common,
as evidenced by studies by various authors. Lipophilic yeasts of the genus Malassezia are important
skin commensals and opportunistic skin pathogens in various animals. Malassezia dermatitis or
malassezia in animals is a fairly common dermatological pathology, as it always occurs against the
background of an already existing primary pathology. The purpose of the article was to study the
prevalence of malassezia dermatitis in animals of various species based on a review of Ukrainian
and foreign literary sources. Yeast-like fungi of the genus Malassezia are common among animals
of various species: dogs, cats, red foxes, porcupines, coyotes, California sea lions, feral cats,
waterfowl, etc. M. sympodialis participates in the microbiota of the auditory canal of large cats.
Yeast-like fungi of the genus Malassezia are isolated both from clinically healthy animals and from
animals with dermatitis and otitis media. Various species of Malassezia were found from animals
and waterfowl: Malassezia globosa, Malassezia furfur, Malassezia restricta, Malassezia
sympodialis, Malassezia pachydermatis, Malassezia slooffiae.

Key words: malassezia dermatitis, animals, Malassezia pachydermatis, Malassezia spp., cats,
dogs, malassezia otitis.
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PESUCTEHTHICTDb OPTAHI3MY TEJIAT Y IMIIPUHTHUHI -IIEPIOJ POCTY TA
PO3BUTKY

M. Kambyp, 2 A.3amasiit, ‘B. Konenuerko, ! O. Jemumxko, ? I. Konomak, 1J].Matsiitayk
YCymcoruii nayionansnuti azpapnuii yuieepcumem
2[Tormagcwvkuii depoicasHuii azpaphuil yHieepcumen

Pesynmprat mpoBeneHMX  JIOCHIIKEHb JO3BOJIIIOTH  CTBEP/DKYBATH MPO  PI3HWHA  pIBEHb
PE3UCTEHTHOCTI OPraHi3My TEJAT B KIHI[I IMOPUHTUHT - MEPIOAY 3aJIe’kHO B1A (YHKIIIOHAIBHOTO
CTaHy OpraHi3My IpH HAPOJKEHHI. Y TEJST, K1 HApOIUIIUCS 3 O3HAKAMH T1MOKCIi, Y IMIPUHTHUHT -
nepioJ]] KUIbKICTh JIEHKOUUTIB y KpOB1 BusiBUiach B 1,54 pasu Ouiblie , HUK Y (DYHKIIOHAJIBHO
akTUBHUX TBapuH. KUIbKICTh HEHTPO(DLTIB BUABWIACH B KpOBI TENAT Jpyroi rpymu B 2,39 pasu
ouree ( p>0,001), a mimpouutie B 1,49 pasu wmenme ( p<0,001). darouurapHa aKTUBHICTh
JEHKOIUTIB Yy KPOB1 (PYHKIIIOHAIBHO AaKTUBHUX TENAT y IMIOPUHTHUHI-TIEPIOAl KUTTS BUSBUIIACH
3HaYyHO OUIbLIE, HDK Yy TeNAT, K1 HApOJWINCh 3 O3HaKaMH Tinokcii. daronurapHe YHCIO
JEWKONUTIB y KPOBi TensT nepmroi rpynu Oyno B 1,40 pasu, a daronurapamii inmekc Ha 15,70%
OUTbIIe, HDK Yy TBAPUH KOHTPOJIBHOI IpynH. B KiHII IMOPUHTHUHT - MEepIONy IHIAEKC Pe3UCTEHTHOCTI
TENSAT KOHTPOJIbHOI Tpynu OyB y 3,47 pa3u OuTbIlle JAHOTO TOKA3HHWKA TEJSAT JOCTIAHOI TPYIIH.
Bincorok aktuBHux nevikorutiB (BAJI) nocsras 38,35 + 2,17% y tensar nepmoi rpynu npu 13,63
+1,01% -y renar mocninHoi rpynu. KinbKicTh aKTHBHHX JIIM(OIUTIB B KPOB1 TEIST KOHTPOIBHOT
rpynu BusBmiack B 1,83 pasu , a 3HemKo KeHO MIKpoOiB B 2,18 pa3u Oulblie, HDK OUIOKPIBISIMU
KpOBI1 TEJSIT JOCHIAHOT Tpynu. Pe3ynbratu JOCHiKeHb CBITYaTh MPO HETAaTUBHUM BILIUB TIMOKCIT
Ha PICT 1 PO3BUTOK IJIOMY. Y HOBOHAPODKCHHMX TEJAT ajamnTallisi 0 HOBHUX yMOB iCHYBaHHS
BHUSBUJIACh 3HAYHO MEHINE, HDK (YHKIIOHAJLHO AKTHMBHUX TENAT. 3HIKEHHS PE3UCTCHTHOCTI
OpraHi3My TeJISIT, K HApOAUIIUCh 3 0O3HAKaMU TIMOKCIi HAaHOIbII BUPaKEHA Y IMIIPUHTHHT -TIEPIOA1
pOCTy Ta PO3BUTKY TBAPHH.

KurouoBi ciioBa: cman, opeanizm, nepioo, Mono3uso, iMAPUHMUHE.
IMOCTAHOBKA ITPOBJIEMHA Y 3AT'AJIHOMY BUI'JISIAI

OTpuMaHHS KHUTTE3IATHOTO MIPUILIONY € OJHIEIO 3 TOJIOBHUX 3aBJaHb y TBAPMHHULITBI. Bupimenns
naHoi mpoOJIeMn HEMOKJIMBO 0€3 MPUAUIEHHS 3HAYHOI yBaru Mpolecy pocTy Ta PO3BHUTKY IIOIY 3
METOI0 OTPHMAaHHS JXUTTS 3JaTHOrO MpHIutony. Ilicis HapoKEeHHS IUTA, SK HOBOHApO/DKEHA
TBapMHAa,  Ma€ IiCHyBaTH B HOBHUX YMOBax 30BHIIIHBOTO cepefoBuma.  EeKTuBHICTH
MPUCTOCYBAHHS JI0 KUCHEBOTO CEPEAOBUILA CYIPOBOIKYETHCS MAKCUMAIIBHOIO 3MIHOIO aKTHBHOCTI
opraiB ycix cucteM. BruB HOBHX (akTOpiB Ha OpraHi3aM BUKIWKae HOT0 HaJa3BUYaiiHE
HABaHTA)KEHHS, IO CYNPOBOKYETHCS BUHHMKHEHHSM KPHTHYHHX II€PIOJIB POCTY Ta PO3BUTKY
TBapuH. BaxumBuM € HactynHe. Hapo/pKeHHS TENST CympOBOJUKYETHCS BKIIIOUEHHSM Yy IPOIEC
3abe3neueHHst opraHisaMy OKCHUIeHOM cHucTeMH auxaHHs. Jlume 3a yMoB 3puloi cypdakTaHTHOT
CHCTEMHU JIET€Hb Y HOBOHAPOPKEHUX TEJSAT MOKJIMBO aJIeKBaTHE 3a0e3MeueHHs MpoLecy TUXaHHS,
IHTEHCUBHE BHKOPHCTaHHs IMYHOTJIOOYINIHIB 3 MOJIO3MBa Ta 3a0€3ME4YeHHs BIANOBIAHOTO PIBHS
PE3UCTEHTHOCTI OpraHiaMy. 3a yMOB TOro, LIO IUIA pO3BHBaBCA B yMoBax Hecraui OKcHreny,
TBApUHU HApOKYIOThCS 3 O3HAKaMU TiMOKCii. AnanTaiiiiHa 34aTHICTh OpPTraHi3My TBAapHH 3a IMX
YMOB Ha/I3BHUailHO HU3bKa. BoHa BHUKINMKae HEOOX1AHICTh BU3BHAYEHHS PE3UCTEHTHOCTI OPraHi3My
y KpUTHYHI NIEPio1 POCTY Ta PO3BUTKY TBAPHH 3 METOIO MPOBEICHHS aJeKBATHOT KOPEKIIl.

3B’S130K 3 BA’KIIMBUM HAYKOBUM I IIPAKTUYHUM 3ABJAHHAM
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[TpoBeneHi TOCIIPKEHHS OyIM CKJIAJOBOI0 YaCTUHOK TEMATHYHOTO IiaHy «Di310J0Ti4HI aclieKTH
pOCTy, PO3BUTKY, PE3UCTCHTHOCTI Ta MTPOAYKTHBHOCTI TBApWH TiJ BIUIUBOM pPI3HOMAHITHHUX
¢axTopiB i ix kopekisi» Ne nep>kaBnoi peectpauii 0119U0103 729.

AHAJII3 JIITEPATYPHUX JAHUX, B SAKHUX 3AIIOYATKOBAHO PO3B’S3AHHSA
MNPOBJIEMUA

CekpeT MOJIOYHOT 3aJI03M y TepII JHI TICIs OTeNy, MOJIO3MBO MAa€ HAJI3BHYAWHO BAKIIMBE
3HAa4YeHHs Y (OPMYBaHHI PE3UCTEHTHOCTI OPraHi3My HOBOHAPO/KEHUX TBApWH Ta BIUIMBAE HA HOTO
ajanTaifiro 10 HOBHX yMOB icHyBaHHs [1, 7]. ¥ mepuii aBa - TpH THXKHI MICNIsi HApPOJDKEHHS
MOJIO3MBO € TIPAKTUYHO €IUHUM JDKEPEIOM IMYHOTJIOOYNTiHIB Ta MAacHBHOTO IMYHITETY JUIS
HOBOHApOKeHUX TBapuH [1]. IMyHOT100YMiHN 3a0€3MeUyIOTh 3aXHUCT OPraHi3My HOBOHAPOHKEHUX
TBapuH BiA Jii Tak 3BaHOi «MicleBo» Mikpoduopu. BBaxaioTe, 110 B IpolEeci caMOBUIbHOT
AHTUT€HHOI CTUMYJIALIIT B OpraHi3M1 KOPIB 3aBX AU HasBHI aHTUTLIA IPOTH LIUX MIKPOOpPraHi3mis. 3
MOJIO3MBOM B OpraHi3Mi HOBOHApO/DKEHHMX TBApUH HAIXOAATh CHEUU(IYHI aHTUTLUIA 3a YMOB
BaKI[MHAI[IT KOPIB y TIepioj] BUHOLIYBaHHS 1oy [2, 11].

JloBeneHo, 1110 BCMOKTYBaHHS IMYHOTJI00Y/IIHIB 3 MOJIO3MBA BiIOYBA€ThCS BIPOJOBXK MEpLInx 24-
36 roguH micius Hapo/pkeHHs TBapuH. [locrnabiieHHs IIbOTO MpOLECYy CHOCTEPIraeThCsl BXKE 3
nepmux 10-12 rogun micns HapomkeHHs Tenar. lIpornec BCMOKTyBaHHS IMYHOTJIOOYJIHIB Mae
pi3HY IHTCHCHBHICTh Ta BBaXAE€ThCS celiekTHBHUM mporecoMm [3]. Tak, timeku 0,3% B —
JaKkTory00ysiHa Bifl CIIOKHUTOTO 00’ €MY BUSIBIISIETHCS Y KPOBI MOPOCAT, B TOW Yac sIK 7S aIbOyMIHY
el MoKa3HUK CTaHOBUTH 23%. MakcumanbHa KOHIEHTpalisl B — gakTorno0OyniHa B KpoB1 HOPOCST
CIIOCTEPIraeThCsl yepe3 2 TOJMHU MICIs TOAIBII, adbOyMiHy — uepe3 4 roJvWHH, IMyHOTJIOOYIIHIB
rpynu  J depe3 6 roauwH. Jleski JOCHITHUKM BBaXKarTh, IO HASBHICTH CHeNU(IIHUX
BHYTPIIIHBOKIITHHHUX PEIENTOPIB 3a0e3Meuye «BII3HABAHHS» IMYHOTJIOOYJIHIB 1 1X CEIIEKTHBHY
nepeaayy y kpos [4].

BinnocHa epekTHBHICTD BCMOKTYBaHHS TPHOX OCHOBHUX KiaciB imyHorsoOymiHiB — 1g J, Ig A, Ig M
pizHa. BBaxarots, mo amcopbuis g M MeHI edexkTrBHA BHACHIIOK BUCOKOI MOJICKYJISIPHOT MacH.
EdexTuBnicTe BcMokTyBanHs 1g J, 1g A He 3a1eXHUTh BiJ KUIBKOCTI 1X HaJIXOKEHHS 3 MOJIO3UBOM,
s 1g M rtaka 3anexHicts BusiBieHa [5]. JloBeneHO, 10 YMM MEHIIE iX BMICT Y MOJIO3HBI, THM
OuTbIl €EeKTUBHO BOHU BCMOKTYIOTHCS Yy KHIIKIBHHUKY, IIO BKa3ye Ha 3HayHy poib Ig My
dbopmyBanHi imynitery [6]. 3a maHMMHM JEAKHX aBTOPiB, BCMOKTYBaHHS OKPEMOI TIPYIIH
iMyHOTJI00YITiHIB BigOyBa€eThCs BiAmoBiaHo 3a 16, 22 ta 27 rogun s Ig M, 1g A ta Ig J [6, 8].
IMyHITET TBapWH IOB’S3aHUN 3HAYHOIO MIPOIO 3 OOMIHOM OUIKIB, IPOILIECAMH TE€MOIIUTOTIOE3Y,
ocobmuBo geikonuronoesy [11,12,13]. Chenudiyna akTHBHICTH JICHKOIUTIB, €(PEKTUBHICTH
(darouuTo3y BIAIrpalOTh 3HAYHY pOJIb y TMpolecax (OpMyBaHHS PEIUCTEHTHOCTI OpraHizMy,
3aJIeXKHO BiJ Tepioay mocTHaTanbHOro kuTTs TBapuH [9,10]. OcobmnuBe 3Ha4YEHHS y HbOMY ILIaHi
HaOyBae IMOPUHTUHT — NIepiof], TOOTO mepion 5-6 100U Mmicisi HApO KEHHSI.

VY 3B’43Ky 3 UM METOI0 HAIlIUX JOCIIPKEHb OYIO - TOCHIIUTH PE3UCTEHTHICTh OPraHi3MY TEJST Y
IMOPUHTHHT — TIEPI0J1 3aJIEXKHO Bl CTaHYy OPTaHIi3MY MICJIS HAPOKEHHS.

MATEPIAJIM TA METOU JOCJIKEHD

JlocmipKeHHS IPOBOIMIIM B YMOBaX IMPUBATHOTO aKI[IOHEPHOT'O TOBAapUCTBa «YepHIriBChbKe roJIOBHE
MIAMPUEMCTBO 10 MJIEMIHHIM CIIpaBi B TBAPUHHUIITBI»

Jns mpoBeneHHs JOCHDKeHb CPOpMyBalId JABI TIpynH TeNAT. Y HOBOHApPO/DKEHUX TBapUH
BHU3HAYalld CTaH OpraHi3My oJpa3y Micist HapoPKEeHHs 3 BiTOOpOM Mpo0 KpoBi 3 CyJIUH MMYIMOBUHU 1
BIJTHOCHJIM TEJAT A0 BiamoBigHoi rpynu. [lo mepioi rpynu BiTHOCHIN (DYHKIIIOHATBHO aKTUBHHUX
TEJIAT, K1 MICI HAPOJHKEHHS Majiu (i3iofnoriunuil akT Bauxy ( n=5). o apyroi rpymnu BigHOCHIN
TEJIAT, SIKI MaJIM MOPYIICHHS B MPOLIECi AUXaHHS Ta HApOJMIUCH 3 03HaKaMu rinokcii (m=9). B kinui
IMIPUHTHHT-TIEPIOAY MPOBOAMIM Bif0ip 3pa3KiB KPOBI 3 IPEMHOI BEHH.
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VY 3pa3kax KpoBi MiIpaXxOBYBAIH 3arajbHy KUIBKICTh JICUKOIHTIB ITi/I CBITJIOBUM MIKPOCKOIIOM. Y
MIATOTOBJICHUX Ma3KaX KpOBI BH3HAYalM JIeHKomHUTapHY (opmyny. Kparmo KpoBi HAHOCWIH Ha
Kpail cyxoro o0Oe3kupeHoro mpeaMmerHoro ckia. [lomepeny kpammi min kyrom 45° migBoauiu
nutipoBaHW Kpal TOKPUBHOTO CKJIA TakK, MI00 YTBOPEHHH CTEeKJIaMH KyT OyB pIBHOMIPHO
HarOBHEHUH KpoB'to. PyxoM mpaBoi pyku Bix cebe Kpamio po3MOAUIIM TOHKHM IIapoOM IO
MOBEPXHI MPEIMETHOTO CKJIa. Ma30K BUCYIIYBaIM Ha MOBIiTPi 1 ¢ikcyBanu. s nporo Horo kianu
Yy BaHHOYKY. 3 JIOMTOMOTO0 MINMETKH Ha HhOTO HAHOCHJIM METHJIOBUH CIIUPT Ha 3-5 XB. Ma3ok BUii-
MaJy 3 BaHHOYKH, BUCYIIyBaiH i papOysanu 3a PomanoBcekum — ['iM3a. st iboro rotoBy dapOy
MOTIEPETHBO PO3BOMIIM  JUCTHIBOBAHOKO BOZOK0. Iy bOTO Ha KOXKEH MJI BOJW JMOJaBaiu  2-3
Kparti ¢apOu, 1l BIIMBaIM Ha Ma30K, sIKMH TpuMaiu B BoJioriid kamepi 30-40 xB. Ilotim apOy
3MHUBAJIM JTUCTWIIHOBAHOIO BOJIOIO, a Tperapar BUCYIIyBaIM Ha TOBiTpi. [loka3sHWKHM aKTHBHOCTI
JEHKOIUTIB Ta JEMKOUMUTApHI 1HAEKCH BUPAXOBYBAJIM 3 BUKOPUCTAHHSIM BIAMOBITHUX GopMyn. Y
MOJIO3UBI IOCTITHUX KOPIiB BU3HAYAIM BMICT 3aranbHoro Oiika — Ha EKOMILK-M (Milk Analyzer
Kam 98), imyHOr;100ymiHH1 — 3arajbHO NPUHHSATOI METOUKOIO.

[Tix 9ac TpOBENEHHS EKCHEPUMEHTAIBHHUX JOCTIHKEHb MOTPUMYBAIUCS MDKHAPOJHUX BHMOT
«EBpOTENChKOT  KOHBEHINI  3aXWMCTy XpeOSTHHX  TBapWH, M0 BUKOPUCTOBYIOTHCS B
eKCIEPUMEHTaJIbHUX Ta IHIIMX HaykoBUX HuIX» (CtpacOypr, 1986 p.) Ta BiAnoOBiAHOrO 3aKoHY
VYxpainu «[Ipo 3axuct TBapuH Bifg )K0pcToKoro noBomkeHHs» Ne 34471V Bin 21.06.2006 p.
Otpumanuii 1UppoBUl Marepial OOpOONEHHH CTATUCTUYHO 3a JONOMOIOI KOMII FOTEPHOT
MporpaMu 3 BHU3HAYEHHAM cepenHboi apupmernyHoi (M), cTaTUCTUYHOI NMOMMJIKH CEpEAHbOI
apudmetrnyHoi (m), BIpOTIAHOCTI pi3HULI (p) MK cepeqHIMH apu(PMETUYHUMH JIBOX BapialliiHUX
psaniB 3a kpurtepieM BiporinHocTi (t) CrbrogeHTa. Pi3HMIIO MDK JBOMa BEIMUYMHAMHU BBaXKald
BiporinHoto 3a p<0,05; p<0,01; p<0,001.

PE3YJIbTATH BJACHUX JIOCJIIKEHD TA IX OBI'OBOPEHHS

JlocmiKeHHsT TMOKAa3HUKIB PE3UCTEHTHOCTI OPTaHI3MYy TEJST JO3BOJIMJIM BCTAHOBUTH HAsSBHICTH
3HAYHUX BIIMIHHOCTEW X y TBAapWH 3aJIEKHO BiJl (YHKIIOHATBHOTO CTaHy ITICNIS HAPODKCHHS (
Tabmn.1).

Tabmuus 1. Jlevikorurapaa Gpopmysa KpoBi TEIAT Yy IMIPUHTUHT-TIEpio i, 6 100a micis
HapopKeHHst ( M=£m)

Ne JlelikorutapHa On. IMToka3auku
n/m | Gopmyna BUMIPY

I rpyna ( m=5) II rpyna ( n=12)
1 Jletikouuru 10%/n 7,98+0,44 12,25+1,03**
2 bazodinu % 0,45+0,05 1,45+0,13
3 Eozunodinu % 0,45+0,08 1,50+0,25
4 Heiirpodinu, %
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- BCBOTO % 42,00+3,00 65,20£4,42***
- MOJIOA1 % 0,45+0,04 1,20+0,12
- 10HI % 0,55+0,08 1,50+0,24
-TIAJIOYKOSIICPHI % 4,70+0.85 7,30+1,50
CETMEHTOSACPHI1 % 36,30+2,60 5,20%0,80
5 Jlimbpormru % 47,90+3,30 21,00£1,45***
6 MoHonuTH % 9,20+0,78 10,80+0,92**

ek

Ipumitka: p < 0,05; “p < 0,01; ™ p < 0,001 y mOpiBHAHHI 3 KOHTPOILHOIO FPYIOIO.

BcranoBieHo, 1110 KUIBKICTh JIEMKOLMTIB Y KPOB1 TEIAT Apyroi rpynu Oyna B 1,54 pa3u Ouiblie, HK
y TEIAT KOHTPOJBbHOI Irpynu. B Toil ke vac, B KpOBI TENST JIpYroi rpynu KUIbKICTh HEHTpodLIiB
BUSBUIIACH B 2,39 pa3u OuIbIle, HDK y TEIAT KOHTpoJibHO1 rpynu (p < 0,001). He3pakaroun Ha 11€,
BIJICOTOK HEUTPO(DLIIB y KpOBI1 TENAT JOCAIAHOI IpynH csiraB 65,22%, a 'y TeISIT KOHTPOJIbHOI IPYIH
e mnokasHuK 3HU3UBCA A0 41,98%. Ilopsan 3 1uM, BIICOTOK JIMQOLMTIB y KpPOBI TENAT
KOHTpPOJIBbHOI Tpynu ctaHoBUTh 47,90 + 3,30%, a y Tensr npyroi rpynu jaumie 21,00 + 1,45%. Ha
Hally OyMKY, Taka audepeHIiamnis KJIIiTHH KpOBl B IMOPUHTUHT — MEPIiOAl CBIQUYUTH, 1O TIMOKCISA
IJI0Ty HETaTHBHO BIUIMBA€E HA TE€MOIIOE3.

AKTUBHICTb JIEMKOLIMTIB KPOBI TEJIAT Y IMIPUHTUHT — MEpIioJii 3HAYHO BiApi3Hsuiachk (Tabma. 2). ®A
JEHKOIMUTIB y KPOB1 TeIAT mepiioi rpynu gocsarana 86,42 + 1,16%, a y TBapuH IOCIIAHOT TPy
muiie - 72,40 + 3,26% . @aronuTapHe 4UCIIO0 JIEHKOIUTIB y KPOB1 TeJT nepiioi rpynu o6yno B 1,40
pasu, a ¢arouurapuuii iHgexkc Ha 15,70% Ouiblie, HDK y TBapUH KOHTPOJBHOI TPYIH.
3aBepiueHICTh (arouuTo3y JEHKOIUTIB KPOBI TENSAT KOHTPOJBHOI Tpynu BHsBUIach Ha 23,96%
OuTbIe, HDK Y TEJIAT APYroi TPYIH, IO CBITYUTH MPO BUCOKUN PIBEHb aKTUBHOCTI OUTUX KPOB’STHUX
kiitiH. HeoOXigHO BiAMITHTH, IO B KiHIIl IMIPUHTHHT — TEPIOAY 1HAEKC PE3MCTEHTHOCTI TEJST
KOHTPOJIBHOI Tpynu OyB y 3,47 pa3u OuIbIlle JaHOTO MOKa3HUKA TeAT AociaigHoi rpymu (p < 0,001).
Taka akTHUBHICTh JICHKOLUTIB y KpOBI TENAT KOHTPOJBHOI Tpynu 3abe3neuyBaliach THUM, IO
BiIcOTOK akTUBHMX JieWkonuTiB (BAJI) mocsaras 38,35 + 2,17 %, npu 13,63 + 1,01% - y Tensr
nociigHoi rpynu. KutbKicTh akTUBHUX JIIM(OIMTIB B KPOBI TEIAT KOHTPOJIBHOI IPYIH BUSBUIIACH B
1,83 pa3u , a 3HEmKO/PKeHO MIKpoOiB B 2,18 pasu Outblne, HDK OUIOKPIBIIMH  KPOBI TEJSAT
nociigaoi rpymu (p < 0,001).

Tabnuis 2. AKTUBHICTD JEHKOIUTIB TENAT Y IMIOPUHTUHT-TIEpio1, 6 1o0a micis HapOoKEeHHS (
M+m , m =5-12)

Ne [Toxa3nuku I'pyniu TBapuH
/1
I rpyna ( m=5) II rpyna ( n=12)

1 daronuTapHa aKTUBHICTb, % 86,42+4,46 72,4013,26

2 darouuTapHe 4ucIio, 0]l 9,36%0,84 6,70+0,78

3 ®daroruTapHuit iH1IEKC, % 80,20+3,90 64,50+3,45

4 Innexc 3aBepIIEHOCTI 84,16+4,12 60,20+3,42

¢aromurosy,%
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5 SAnepHwuii iHIEKC 0,38+0,12 0,33+0,07
6 [Hekc pe3aucTeHTHOCTI 1,32+0,21 0,38+0,09
7 ITAJL, % 38,35 £2,17 13,63 +1,01
8 KA®, 10°%/n 3,06+0,48 1,67+0,53
9 Mikpo6re umcrno, 10 °/n 24,42+1,96 11,19+0,27

ok

TIpumitka: “p < 0,05; “p < 0,01; ““p < 0,001 y nOpiBHAHHI 3 KOHTPOJIBHOKO IPYIIOK.

[HaexcH pe3sUCTEeHTHOCTI OpraHi3mMy TEJSAT Yy IMIPUHTUHT — nepioAl Oynu HacTynHUMU (Tabi. 3).
Bucokuii piBeHb JEHKOLMTAPHOTO IHAEKCY TENSAT AOCHITHOI TPYHH CBIAYUTH PO 3HIKEHHS
PE3UCTEHTHOCTI OPTraHi3My M1 BIUIMBOM TiNOKCIi. [HIEKC 3cyBy JEHKOIUTIB B KPOB1 TENAT APYroi
rpynu BusiBuscd B 2,85 pasu (p<0,001), a HeitrpodiibHO — giMpounTapHuil koediuieHT B 1,18 pasu
OupIIe, HDK y TensaT KoHTpoiabHOI rpynu (P<0,05). [lani iHAeKCH CBiq4aTh MNpPO MOPYIIEHHS
MpoLeCcy JEHKOIMTOIoe3y B OpraHi3Mi TeJAT M1 BIUIMBOM TiMOKCIi (Ipyra rpymna).

Tabmuis 3. IHaeKcH pe3UCTEeHTHOCTI OpraHi3My HOBOHAPOXKEHUX TENAT Y IMOPUHTHUHT -
nepiofi, 6 106a micis HapopKkeHHs ( M+m )

Ne | Iloka3Huku I'pynu TBapuH
n/m
I rpyma ( m=5) Il rpyna ( 1=12)

1 JletfikonutapHuit HOEKC 3,07+0,41 6,70+0,56
iaTokcukartii (JIII)

2 Innexc 3cyBa neikorutis (13J1) 0,75+0,15 2,14+0,38

3 JlelikoruTapHUi 1HAEKC 0,62+0,14 1,03+0,21

4 HetitpodutbHo miMboruTapHuiA 0,88+0,12 1,04+0,18
koedimient ( HJIK)

5 [Hnexkc HeHTpOoPLILHOTO 3CYBY 0,16+0,08 0,18+0,06

Fekk

Ipumitka: “p < 0,05; “p < 0,01; " p < 0,001 y NOpiBHAHHI 3 KOHTPOILHO PYIIOW.

Ha namy nymky, 3HauHy posib y (opmyBaHHI (DaKTOPIB 3aXUCTy OpraHi3amy BiIirpae CKiaj
MOJIO3MBa BIPOJOBXK Mepiux 6 mi6 micias oremy kopiB. Hamu BCTaHOBIEHO, 1110 MOJIO3UBO KOPIB,
K1 HapOJUJIU TEJAT 3 O3HAKaMHU Tinokcii (Tabu. 4) Manu BIAMIHHICTD Y MOPIBHSHHI 3 MOJIO3MBOM
KOPIB, 5IK1 HApOAMJIN (DYHKIIOHAJIBHO aKTUBHUX HOBOHAPOHKEHUX TBapUH.

Tabnuus 4. Iloka3HUKM SKOCTI MOJIO3MBA KOPIB Y HOBOHAPOXKEHHUM NEpioJ] Ta IMIPUHTHHT —
nepios

I'pymnu xopiB

[Toka3Huku | — kouTpONBHA ( =) Il — 3 o3Hakamu rinokcii ( m=12)
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1. llitpHICTH MOJIO3UBA

- HOBOHAPOKEHUH Tepiot 1,060+0,04 1,058+0,03
- IMIIPUHTHUHT - TIEPIOJT 1,024+0,02 1,021+0,04
2.KucnortHicte 3a  TepHepowm,

rpa.

- HOBOHAPODKEHUH TepioT 41,94+1,36 42,36+1,52
- IMIIPUHTHHT - TIEPIOJT 18,46+0,92 20,08+1,06
3.3aranbHuii OUTOK, T/

- HOBOHAPODKEHUH TepioT 125,5445,22 112,42+4,86
- IMIIPUHTHHT - TIEPIOJT 30,24+1,96 2,98+1,14
4.Imynorno6yniau, ME/mn

- HOBOHAPODKEHUH TIepiot 55,20+2,30 48,36+1,92
- IMIIPUHTHHT - TIEPIOJT 3,45+0,55 3,08+0,44

ok

TIpumitka: “p < 0,05; “p < 0,01; ““p < 0,001 y nOpiBHAHHI 3 KOHTPOJILHOKO IPYIIOKO.

Pe3ynbraty nocnipkeHb CBiAYaTh, 110 3a MEPIoJ Bl HOBOHAPOPKEHOCTI 10 KIHIS IMIPUHTHHT —
Mepioay MUTBHICTh MOJIO3UBA KOPiB 3HIWKYEThCS B 1,04 — 1,036 pasu. HeoOxigHO BiAMITUTH, IO B
LUIOMY KUCJIOTHICTh MOJIO3UBA 3a TepHepoM 3HIKYEThCS B MOJIO3UBI KOpiB 000X rpyn B 2,27 —
2,11 pa3u. OgHak miCist 0TeTy KUCIOTHICTh MEPIIoi MOPIlil MOJIO3WBa KOPIB Ipyroi rpynu Oysia He
BIPOTiAHO OUIBIIO0. B KiHII IMOPUHTUHT — MEpioay KUCIOTHICTh MOJIO3MBA KOPIB JIPYroi rpymnu
saymummanack B 1,09 pasu (P<0,05) Oinbire, HDK JaHWA TMOKa3HUK MOJIO3WBAa KOPIB KOHTPOJIBHOT
TPYITH.

3HAYHO BIIPIZHAETHCS 3a BMICTOM 3arajlbHOTO OLTKa MOJIO3MBa KOPIB MEPIIOi Ta APYroi TpyIi.
BwmicT 3arampHOTO OLTKA B MOJIO3MBI KOPIB MEPIIOi TPYIU IMICs OTETy Ta B KiHIl IMOPHHTHHT —
nepiony B 1,12 pasu ( p<0,05) Ourbmie, HDK y KOpiB Apyroi rpynu. BigmoBimHO BMICT
imyHOTII00YIMiHIB OyB B1,14 — 1,12 pa3u MeHIIe y MOJIO3MBI KOPIB OCTIIHOI TPyHH 3a MEepioan
nociipkeHb. Ha Hamry mymKy, TIMOKCHYHUN CTaH OpraHi3My MaTepi HEeraTUBHO BIUTMBAE Ha PICT Ta
PO3BUTOK IUIOAY Ta CEKPETOYTBOPIOIOUY (PYHKIIIFO MOJIOUHOT 37103 TBAPHH.

HHEPCIIEKTUBA JOCJIIKEHb

Bu3HayeHHsT pE3UCTEHTHOCTI OpraHi3My TEJAT IO TepioJax pPOCTy Ta PO3BUTKY, 3aJIEKHO Bif
(GYHKIIOHATIBHOTO CTaHy NPU HAPOJKCHHI, IO3BOJMTH MPOBOJIUTH a/ICKBATHY KOPEKIIIIO 3aXUCHHUX
MEXaHI3MIB OPraHi3My, MIJIBUIUTH PE3UCTCHTHICTb, )KUTTE3IaTHICTh Ta 30€PEKEHHS TEIIAT.

BUCHOBKHA

1. V IMOPUHTHHT — NEPiOJ] KUTTS TENAT, HAPOHKEHUX 3 03HAKAMHU TMOKCIi, KUTbKICTh HEUTPOdiiB
y KpoBi BusiBHIach y 2,39 pasu Ouibiue, a mimpouutie — y 2,28 pasu menme (p<0,001), Hix y
(GYHKIIIOHAJIBbHO aKTUBHUX TBAPHH.

2. darouuTapHe YUCIIO JISHKOIUTIB y KPOBI TENAT KOHTPOJIbHOI rpynu Oyio B 1,40 pasu (p<0,01), a
¢aronurapauit iHaekc — Ha 15,70% Oinble, HX Y TEIAT JOCTIIHOT IpyIu.

3. Innekc 3cyBy JIEHKOLMTIB y KPOBI TENAT Apyroi rpynu BusiBuBcs B 2,85 pasu, a HIIK — B 1,18
pasu Oinblie, HK y TeIsIT KOHTposbHOT rpymu (p<0,001).

4. B MoJ031Bi KOpiB, Kl HAPOJWIM TEJAT 3 O3HAKaMH TIMOKCii B KIHII IMIPUHTUHT — HEpioay
KUCJIOTHICTh 3anumaeTbest B 1,09 pasu Ouiblie, 3aranpHOro 6ika Ta iMyHornoOyniHiB B 1,12 pasu
meHie (p<0,05), HiX y MOJIO3UBI KOPiB KOHTPOJIBHOT IPYIIH.

CIIMCOK BUKOPUCTAHUX /I’ KEPEJI
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BODY RESISTANCE OF CALVES DURING THE IMPRINTING PERIOD OF GROWTH
AND DEVELOPMENT

IM. Kambur, 2A. Zamazii, *V. Kolenchenko, 0. Demydko, 2I. Kolomak, !D. Matveychuk
1Sumy National Agrarian University
2Poltava State Agrarian University

The results of the conducted research allow us to assert the different level of resistance of the body
of calves at the end of the imprinting period, depending on the functional state of the body at birth.
In calves born with signs of hypoxia, during the imprinting period, the number of leukocytes in the
blood was 1.54 times higher than in functionally active animals. The number of neutrophils in the
blood of the calves of the second group was 2.39 times more (p>0.001), and lymphocytes were 1.49
times less (p<0.001). The phagocytic activity of leukocytes in the blood of functionally active
calves in the imprinting period of life was significantly higher than in calves born with signs of
57
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hypoxia. The phagocytic number of leukocytes in the blood of the calves of the first group was 1.40
times higher, and the phagocytic index was 15.70% more than that of the animals of the control
group. At the end of the imprinting period, the resistance index of calves of the control group was
3.47 times higher than this index of calves of the experimental group. The percentage of active
leukocytes (AL) reached 38.35 + 2.17% in the calves of the first group and 13.63 + 1.01% in the
calves of the experimental group. The number of active lymphocytes in the blood of calves of the
control group was found to be 1.83 times higher, and microbes were neutralized 2.18 times more
than the white blood cells of the calves of the experimental group. The research results indicate the
negative impact of hypoxia on the growth and development of the fetus. In newborn calves,
adaptation to new living conditions was significantly less than in functionally active calves. The
decrease in the resistance of the body of calves born with signs of hypoxia is most pronounced in
the imprinting period of growth and development of animals.

Key words: state, organism, period, colostrum, imprinting.

58



Agrarian Bulletin Black Sea Littoral. 2023, Issue 107

YK 597.831:611
DOI 10.37000/abbsl.2023.107.08

MOP®OMETPHYHI IOKA3ZHUKH IIIIOPKOBOI ’KABH I'JIAJIEHBKOI
(XENOPUS LAEVIS)

K. Kopenesa, JI. Poma, I'. OBuapenxo, 1. IlloBkomisic, K. Heszoposa
OoecbKuil deparcasHUll azpapHull yuisepcumem

I'manka mmopkoBa jxaba (Xenopus laevis) wHanexxuts no poauau IlimoBux (Pipidae), migponnau
[InmopkoBa xaba (Xenopus). B mpupoiHiX yMOBax MEINIKAE Y HEBEITMKUX TUMYACOBUX 1 MOCTIHHIX
BoJloiiMax. HaluacTime 3ycTpidaeThcsi y BOJOMMAax 3 CTOSYOIO BOJIOIO, IO BKPUTI 3€JIEHUMHU
BoJIopocTsiMUA. B mpupoanHix ymoBax Xenopus laevis Mo)ke NEpeHOCUTH 3HauyHl kosmBaHHs pH
BO/IH, aji€ IPUCYTHICTh 10HIB METAIB € TOKCUYHUM.

B ymoBax akBapiyMHOro yTpUMaHHsS BIAMIYEHO, IO JOBXKMHA camMoK  Xenopus laevis B
cepenubomy Ha 4,1 cm Outblma 3a cammiB, o ckiaagae Maibke 30,1%. Takox BigMmidaeThbCs
BIJIMOB1/IHA TEH/ICHIIIA A0 MPOMOPIIAHOTO 3MEHIIIEHHS Y CaMIIIB 1 IHIIUX YAaCTHH Tia: TOBXKUHU Ta
IIUPUHU TOJIOBU, TIEPEAHIX Ta 3a/IHIX KIHI[IBOK, OUEH.

Maca Tina Xenopus laevi 3aiexuTh BiA CTaTl Ta MEpiOy PO3MHOXKEHHS, aje BUSBIEHO MEBHI
ocobnmBocTi Macu Tia amQioii: maca @ 108 - 184 1 (159,8 + 4,8), a B mepio po3MHOKeHHS 125 —
196 1 (168,3 = 7.4 1); maca & 78 — 132 r (123,9 = 5,2 1), a B nepiox posmHokeHHs 84— 141 r
(131,2£3,61).

Maca camuils B cepeHboMy Ha 22,47 % Oinbiia 3a caMiiB. B nmepios; po3MHOMXEHHS Maca CaMUllb
30uTBITyeThCs Ha 8,5 T um 5,32 %, camiliB BignoBigHo — Ha 7,3 T um 5,89 %.

VY amibiii Xenopus laevi He 3apeecTpoBaHO OCOOMH 3 aHOMAJIISIMU PO3BUTKY. Taka BIACYTHICTBH
aHOMaJii Mae MpSIMHUHN 3B'I30K 3 yrpuMaHHsaM amdioiii Xenopus laevi B ymMoBax akBapiyMmiB B
YUCTOMY CEePEIOBHIIIIL.

KurouoBi cioBa: amnghioii, Xenopus laevis, mopghomempuuni nokasnuxu.
AKTYAJIBHICTb

I'manka mmopkoBa xaba (Xenopus laevis) Hanmexuth n0 poaunu IlimoBux (Pipidae), mimpoaunu
[HnmopkoBa xaba (Xenopus). Illnopkosi xabu memkaroth jumie B LleHrpanpHiii Ta [liBaeHHI
Adputi (apean npoctsraerbes Big Kenii 1 Aaromm ax no Keiinrayna), ane qaHuil BUI 3aBe3CHUN B
[liBHiuny Amepuky, [liBneHHy Amepuky Ta €Bpory. B mpupoaHix yMOBax MENIKAae€ y HEBEIUKHUX
THMYaCOBHX 1 MOCTIHHUX BoJo¥Max. HaifuacTimie 3ycTpidaeThCcsl y BOJOMMAX 3 CTOSHOIO BOJOIO,
0 BKPUTI 3€JCHHUMH BOJOpOCTsMH. B mpupoaHix ymoBax Xenopus laevis Moxke MepeHOCUTH
3HauyH1 KoJIMBaHHA pH BO/H, alle MPUCYTHICTh 10HIB METAJIIB € TOKCHYHUM.

B Vkpaini Xenopus laevis BigHOCATbCS 10 akBapiyMHHX aMm}ibiii 1 B HNPUPOJHUX yMOBax He
3ycTpivaroThcsi. BuBueHHS MOphoIoTiYHIX 0coOMuBOCTel aM}ilili € TOCUTHh BaKIMBUM TaK, SIK
HAWTOJIOBHIIMMH TpoOieMaMu Xenopus laevis € pO3BUTOK PI3HOMAHITHUX MHOPYIIEHb OOMIHY
peuoBUH (0KMpPIHHA, BOJSHKA Ta iH.). [[ng KOHTpomo cTany 370poB’s amQibili MOTPiOHO 3HATH
neBH1 MOP(OJIOTTYHI MOKA3HUKHU BULY.

Meta poGOTH AOCHIIKEHHS MOP(POMETPUYHUX MOKA3HUKIB caMIliB 1 caMoK ['Jankoi mmopkoBoi
xabu (Xenopus laevis), sk OCHOBU JJIs OLIIHKU CTaHy 3/I0pOB’st aM(iOiid.

MATEPIAJ I METOJU JOCJIKEHHSA

Jopocmux Xenopus laevis (n = 78: @ 42, & 36 ) 3BaxkyBaau Ta MPOBOJWIM Pl BUMIPIOBAHb
(1oBXHHa, IIMPUHA Yepera, IUPUHA XBOCTA, IIUPUHA CTETHA).

PE3YJIbTATHU JOCJIIKEHb
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Haituacrime 3yctpidarorbes amdibdii ABOX KOJIBOPIB:
- 72,41 % (42 amib6ii) anb0iHOCH - HDKHO POXKEBI, )KOBTI 200 Oii,
- 27,59% (16 ami0iit) cipi 3 YOPHUM MAITIOHKOM.

A

Puc.1-2. T'magxi mmopkoBi xkadu (Xenopus laevis):
A. cipi 3 YOpHUM MaJIIOHKOM, b. anp6inocH.

Bu3HadeHo 3HAYHI BIIMIHHOCTI MK Macoro TiIa Ta po3MipaMH CaMIIiB i CaMOK a0, a caMme caMili
OynM MEHIITUMU.

JloBxxrHa KoJTMBaJIacs B Mexax 7,6 — 15,8 cm. AM}i06ii MaroTh MIUTBHE, TOPCOBEHTPATBHO CTUCHYTE
TUIO, HEBEIMKY IIUPOKY, IJIECKaTy TOJIOBY. MopJodka MaieHbKa, NEm0 KpPYrisicTa, poCTpyM
BHCTYIIA€ TPOXH 32 HIDKHIO mieneny. Odvi BemuKi, KpyriscTi 04l 3BepHEH1 10 Bepxy. Hizapi MaroTh
dbopMy enmnCcoiTHUX MIUTMH 1 CHOPsSMOBaHI JOpCaibHO. bins odel po3TamioBYIOTHCS XPSAIIOBI
OapabaHHI IWCKH, SK1 JOMOMararTh am@diOisiM CHOpuiiMaTH 3BYKH, OCKUIBKHM Yy HUX BIICYTHI
30BHIIIHI OapabanH1 nepeTuHku. Puc.3-4.

.

A

Puc. 3-4. IlImopkoaa xaba (Xenopus laevis): A. cipi, b. ans0iHOCH.

Ha xiHmiBkax € J0Bri manblii 3 Ta3ypamH, MDK MaJbISIMU TEPEIHBOI KIHI[IBKH ILIaBaJIbHA
MepeTUHKA BIJICYTHS, @ MDK JJOBTMMU MAaJBISIMU 33JIHIX KIHIIBOK € IIMPOKa IUIaBajbHa MEPETUHKA.
Sk 1y 6inpIIOCTI IHIIKX ka0, MLl 3aHbOT KIHI[IBKY JOBIII 32 Maiblll KUCTi, YETBEPTUN HaJIeLb
HailnoBIKH, a nepmmii Haiikopotmuid. OnHiero 3 ocobnuBocTelt Xenopus laevis € KOpOTKi nepeaHi
KIHIIIBKH Ta MOCUJICHE PO3BUHEHHS M'sI31B 3a/IHIX KiHI[IBOK. Puc.5-6.

Puc. 5-6. Kinniku Xenopus laevis: A. nepennst, b. 3agus.
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Cnmna mupoka. YepeBo y BCIX ka0 HE3alIeKHO BiJ KOJBOPY Oine um jgemio cipysare. Onero 3
ocobnuBocTeil cammiB Xenopus laevis € HasgBHICTb y caMIliB YOPHUX CMYT 3 OOKIB HaJbIliB
MepeIHbO1 KIHIIIBKH 1 B3/I0BXK JIAll aX JI0 iX OCHOBHU. Puc.

Xenopus laevi MaroTh Maike TTIaAKy IIKIpY, SIKIIO HE BpaXxOBYBaTH JpiOHI, 1301b0BaHi KpamyacTi
HEpIBHOCTI Ha JOPCalbHIN MOBEPXHI roJIOBU (B AUISHIII OYei), HA TUIL, a TAKOXK Ha MEpPEAHIX Ta
3aaHIX KiHIiBKax. He3HayHa KUTBKICTh OUIBII KPYIHUX HEPIBHOCTEH € Ha MiIOMIOBHIN MOBEPXHi

KIHIIBOK, 1O OIYHIH JIiHIi 1 BeHTpaJbHIN MoBepxHi Tina. Puc.7-8.
s

Puc. 7. JIpi6GHi, i30;1p0BaHi KpamyacTi HEPiBHOCTI Ha Puc. 8. He3nauHa KiJIbKICTh KPYIHHUX HEPIBHOCTEH 1O
JIOpCaJIbHil TIOBEPXHI TONOBH (B AIJISIHII Ouei). OiuHii JTiHIT 1 BEHTpaJbHIN MOBEPXHI TiNa.

Binpuricts jxab As1s 3aX0TUIeHHs 3100141 BUKOPUCTOBYE BETUKUHN JTUNKUH S3UK, ajne Xenopus laevis
HE Mae€ s3UKa, TOMY 1[0 HAJIEKUTH JI0 POJUHU 0€3’I3UKHX Kao.

[InopkoBi %abu B MPUPOAHUX YMOBAX Xap4UyeThCS MEPTBHUMH OPraHIYHUMHU BIIXOJaMH 1 KHUBOIO
Kero, aky aMdilii 3HAXOAUTh BUKOPHUCTOBYIOUM YK€ UYTJIMBI Majiblll Ha MEpeIHIX KIHIIBKAX,
TOCTPHI HIOX Ta 0COOJIMBY CUCTEMY OpraHiB YyTTS Ha LIKIP1, IO pearyloTh Ha MIHIMaJbHI PyXH Ta
KOJIMBAHHS BOJIH.

AM(}i06ist aKTHBHO TOJIIO€, KMIAIOUYUCh HA BCE, IO PYyXa€ThCs, 3aXOIUTIOE 3I00MY POTOM, a y pasi
moTpedu 3amTOBXyeE DKy J0 poTa MEpPeAHIMHM KIHI[IBKAMH; BEJIMKI IIMATKH 3100M4l pO3pHBaAE
Kirramu. Xenopus laevis Maibke TMOBHICTIO BOJHUM BHUJ 1 MOKHAAE BOAY JHIIE TOMII, KOJHU
3MYIIEHUN MIrPYBaTH.

Jleski Mopdooriuai moka3Huku camiiB Xenopus laevis HaBeneHo B Tabmumax 1 (9 i & -
KOJIMBAHHS, CEpEHIN TTOKAa3HUK).

3 Tabnumi 1 BUAHO, 10 AOBXKHHA caMOK Xenopus laevis B cepeHboMy Ha 4,1 cM OiibIla 3a camIliB,
mo cknajgae maitke 30,1%.

Takox BimMIYaeTbcs BIANOBiIHA TEHJCHINSI O MPOMOPIIHHOTO 3MEHIIEHHS y CaMIliB M IHIIHUX
YaCTHH TUIa: IOBKWHU Ta ITUPUHKA TOJIOBH, IEPEIHIX Ta 3aHIX KIHI[IBOK, OUYEH.

VY amibiii Xenopus laevi He 3apeecTpoBaHO OCOOMH 3 aHOMAJISIMU PO3BUTKY: Aehopmallicro
yepena Ta KICTOK OCBOBOTO CKEJNETy, MAaTOJOTISIMU KIHI[IBOK (BUKPHUBJICHHS, HEIOPO3BUHEHHS),
MATOJIOTIIMU TMAJBIIB (BIACYTHICTh, 30UIbIIEHHS 1X KUTHKOCTI YA HABMAKU 3MEHIIEHHS) Ta IHITUMHU.

Taka BiACYTHICTh aHOMANIN Mae MPSAMUHN 3B'A30K 3 yTpuMaHHsAM am(ibiii Xenopus laevi B ymoBax
aKkBapiyMiB B 4yHcTOMY cepeaoBuiil. 3a manumu pocuigaukis (I'. 1. Mikitinen, 2013), anomanii
po3BuTky y am(ibiit Ha IliBqHi Ykpainu 3ycTpidarorbest nocuth 4acto Bin 3,9% (Opecbka Ta
MuxkonaiBebka obmacti) 10 4 % (XepcoHcbka Ta 3amopizbka o6unacti). YacTo IpUYHHOIO LBOTO €
piBeHb TpaHchopMallii Ta 3a0pyAHEHOCT1 EKOCUCTEMH.

Tabmuus 1. Mopdomerpis IlInopkoBoi xkabu raageHpkoi (Xenopus laevis)

¢

Iloka3Huku KOJHMBaHHS M+tm KOJHMBAHHS M+tm
Josxwuna Tina, cm (L) 11,5-15,8 13,312, 1 7,3-10,3 9,2+2, 5
JloexuHa rojosu, cM (L.C.) 2,1-2,8 2,4+ 0,04 1,8-25 2,0+0,06
lglfli‘f:‘*)a TOTOBH, M 2,2-31 2,740,02 1,8-2,4 1,8-2,4
Bincrass Bix oka 10 KIHII 14-1.8 1,5+0,02 1,1-1,6 1,4+0,02
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mopu, cMm (D. r.-0.)

TpoMBKOK MDK HISAPAMH, 4,3-5,6 4,8+0,02 3,8-4,6 4,20,07
MM (Sp. in.)

Jlosxuna oka, mm (L. 0.): 4,2-54 5,0+0,01 3,4-4,2 3,3+0,01
Aopuia nepenrsol 1,4-1,9 15:002 | 13-15(1, 1, 420,02
’sicri, oM (L.m.)

lupuna n’sicti, cm (Lt.m.) 1,2-15 1,3+0,05 1,1-1,5 1,2+0,01
JloBxkuHa 1 manbis

MepeIHBOT KIHIIIBKH, CM 0,9-1,2 1,1+0,08 0,7-1,1 0,9+0,05
(D.p)

JloBxuna treda, cm (L.S.) 2,4-2.8 2,510,06 1,9-2,5 2,1+0,05
ﬁ_of’)““m HEPCATHITTLL, M 2,0-2,4 2,3+0,02 1,6-2,1 1,8+0,07
Jlosxwuna crerna, cm (F.) 34-45 3,8+0,9 3,2-3,9 3, 30,3
Jlosxuna rominku, cM (T.) 3,6-4,1 3,8+0,04 3,0-3,7 3,6+0,04
Jlosiinia | MAeiil sakol | g 5 g g 1,30,02 11-14 1,3+0,06
kiniiBku, cm (D.h.)

JloBiiiniia 4 MATGIN 3aHEOT | 5 4 5 g 250,04 2,3+0,03 2,3+0,03
kiniiBku, cm (D.q.)

3 gaHuX TaOIMIll BUIHO, IO € BIIMIHHOCTI MK Maco0 TLTa Ta po3MipaMH CaMIliB 1 caMoK Xenopus
laevi, a came camiii Oy/IM MEHIIUMU.
Kpim Toro, mepea mapyBajabHUM MEPIOIOM Maca CaMHUIlb TAaKOXK 30UTbITyBasiacs TaOmHI 2.

Tabnuus 2. Maca camuis Ta caMmitiB Xenopus laevi.

¢ d
Tloxasauku KOJINBAHHS M+m KOJINBaHHS M=m
Macam Ttina, r (M) 108 - 184 159,8+4.8 78 — 132 123,9+5,2
%% 77,53
100 - 22,47
Macaw Tina B napysanbuuii | o5 196 168,37,4 84— 141 131,2+3,6
nepioa, r (M)
%% 100 77,95

Maca Ttinma Xenopus laevi 3aJIeKUTh Bi CTaTi Ta MEpioly PO3MHOXKEHHs, ajie BUSBJICHO TIEBHI
ocobarBocTi MacH Tia am(ibii: maca @ 108 - 184 r (159,8 +4,8), a B mepioa po3MHOKEHHS 125 —
196 r ( 168,3 = 7,4 1); maca & 78 — 132 r (123,9 £ 5,2 1), a B nepiox po3mMHOkeHHS 84— 141 r
(131,2+3,61).

Sk BUIHO 3 AaHuX TabauIi 2 , Maca caMullb B cepeiHboMy Ha 22,47 % Oinblia 3a camiiB. B nepion
PO3MHOKEHHSI Maca camHIlb 30UIbIIyeThes Ha 8,5 T un 5,32 %, camiiB BiAnoBigHO — Ha 7,3 T 4u
5,89 %.

Pe3ynpTaTi HalMX JOCTIKEHb 103BOJIMIM BUSHAYUTH AesKl MOP(OIIOriuHi MoKa3HUKU am}iOiif 3a
aKBapilyMHOIO yTpPUMaHHS Tak, SK B IPHUPOJHIX yMoBax i am¢ibii B HamoMy perioHi He
3yCcTpidaroThCsl. 3MIHU MOP(OJIOTIYHUX MMOKA3HUKIB aM(}ibii IbOTo BUIY CIIiJ] BPAXOBYBAaTH TaK, SIK
JesKl MKIIMBI PEYOBMHM  HEe(LIbTPOBaHOT BOAM (XJIOp Ta iHII) 3AaTHI nmoryoutu amgiodiil um
BUKIIUKATH aHOMaJii PO3BUTKY.

BUCHOBKUA

1. Maca Tina Xenopus laevi 3aj1leXuTh Bijl cTaTi Ta Mepiojgy PO3MHOKEHHS, ajie BUSBJICHO IMEBHI
ocobnrBoCTI Macu Tina amibiit: maca @ 108 - 184 1 (159,8 £ 4,8), a B nepiox po3MHOKeHHs 125 —
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196 r ( 168,3 + 7,4 r); maca & 78 — 132 r (123,9 + 5,2 1), a B nepiox po3MHOkeHHS 84— 141
(131,2+3,61).

2. Po3mipu Tina Takox Oyny 3HAYHO BUIIMMU JJIsi CaMOK Xenopus laevi , 30kpema, TOBKHHA CaMOK
KonuBanacs B Mmexxax 11,5 — 15,8 cm ( cepenniii mokazuuk 13,3+2,1 cm) , a cammiB 7,3-10,3 cm (
CepeHii MoKa3HuK 9,2+2, 5 cm).

3. Y ami6iii Xenopus laevi He 3apeecTpoBaHO 0COOUH 3 aHOMAJIISIMU PO3BHUTKY.
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MORPHOMETRIC PARAMETERS OF THE AFRICAN CLAWED FROG
(XENOPUS LAEVIS)

Zh. Koreneva, L. Rocha, A. Ovcharenko, I. Shovkoplyas, K. Nevzorova
Odesa State Agrarian University

African clawed frog (Xenopus laevis) belongs to the Pipidae family, a subfamily of spur frogs
(Xenopus). In natural conditions. it lives in small temporary and permanent reservoirs. It is more
often found in ponds with stagnant water covered with green algae. In natural conditions Xenopus
laevis can tolerate significant fluctuations in water pH but the presence of metal ions is toxic.

In the aquarium keeping conditions it was noted that the body length of Xenopus laevis females is
on the average 4.1 cm longer than the body length of males, which is almost 30.1%. There is also a
corresponding tendency to other males body parts proportional decrease: the head length and width,
front and rear limbs, eyes.

The body weight of Xenopus laevi depends on the sex and the period of reproduction, but certain
features of the amphibians body weight have been revealed: the body weight of @ is 108-184 g
(159.8 £ 4.8), and in the period of reproduction 125-196 g (168.3 = 7.4 g); body weight & 78 — 132
g (123.9 £ 5.2 g), and in the breeding period 84 — 141 g (131.2 + 3.6 Q).

The body weight of females is on average 22.47% more than that of males. During the breeding
season, the weight of females increases by 8.5 g or 5.32%, and that of males by 7.3 g or 5.89%,
respectively.

The Xenopus laevi amphibians has no registered developmental anomalies. This anomalies absence
is directly related to Xenopus laevi amphibians aquariums in a clean environment keeping.

Key words: amphibian, Xenopus laevis, morphometric indicators.
YIIK: 636.09:616.995.121
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MOIIUPEHHS TA MPOPLIAKTUKA EXIHOKOKO3Y Y TBAPUH
(OTJISIIOBA CTATTSI)

L1 Iymense, * A. Tosenxo, * T. Jlymemse , 2 O. Haiiniu
"Muxonaiecoxuii nayionansnuii azpapnuii ynieepcumem
200ecwkuii OeparcagHuil azpapuuil yHigepcumen

EXiHOKOKO3 — 300HO3, XpOHIYHO Iepediraroue 1ecTo03He 3aXBOPIOBAHHS, YacTilie 0e3 BUpakeHUX
KIIHIYHUX 03HaK. 30yauuk — Echinococcus granulosus 3 poaunu Taeniidae kiacy Cestoda.

B crarTi BUCBITJIEH] OIJIs10B1 JaHl IOAO MOIIMPEHHS, MPOQUIAKTUKH XBOPOOM Ta O10J70TTYHHUX
ocobnmBocteit Echinococcus granulosus Bij pi3HUX MPOMDKHHX Xa3sIiB:

- Ha CBOTOJHIMIHIA J€Hb BHUKOPUCTAHHS METOJIB MOJIEKYJISIpHOI  010JIOTIi  O3BOJHUIIO
madepenmitoatn 10 renotunis  (wramiB)  E. granulosus. HaiiGinem nomupeHuii  Ta
ermizeMioNoriyHo 3Haunmuii mram E. granulosus — oBeuwnid, ypaxae kpiM OBeIlb 1 Ki3 BEJHUKY pOTaTy
Xyno0y, BepOJIt0/1iB, CBUHEH, JTIOJICH;

- Ha TepuTopil YKpainu BusiBiieHO QyHKIIOHYBaHHs 3 mTaMiB E. granulosus: cBuHs4mii, oBeunii,
OWJaumii;

- 17151 yCHIIHOT 60pOTHOU 3 €XIHOKOKO30M HEOOX1HO PO3IpBATH KUTTEBUM LIUKII 30y THHKA.

Kawuosi caoBa: exinoxokos, Echinococcus granulosus, npoghinaxmuxa, yecmoou, cobaka,
CIIbCLKO20CNO0APCHKT MBAPUHU, 300HO3.

IHOCTAHOBKA IMTPOBJIEMHA

EXiHOKOKO3 — I1e TeIbMIHT0300H03, 30yaHuKkoM sikoro € Echinococcus granulosus (Batsch, 1786) 3
pomunu Taeniidae xmacy CeStoda. XBopoba ayke momupeHa i Mae HeOe3meky i moauau. Ha
€X1IHOKOKO3 XBOPIIOTh TBAPUHHU YCIX BHUJIIB, YACTiIlIe — BIBI[l, BEJIMKA porara Xyao0a, CBHHI, pijaiie
KOHI, OCIIM TOII0. Y TBAapWH 3HWXKYETHCS MPOJYKTUBHICTH; MApEHXIMATO3HI OopraHu (TeYiHKa,
JIETEHi TOII0) 3a0MTHUX TBAPHMH YTHII3YIOTH [1, 2].

Mertoro crarti OyJ0 BHBYECHHS TMOIMUPEHHS Ta MPOQUIAKTUKH €XIHOKOKO3Y y TBapUH HAa OCHOBI
ODJISATYy YKPATHCHKUX Ta 3aKOPAOHHHUX JIITEPATYPHUX JDKEPEI.

O JIITEPATYPHHUX JIKEPEJI

B nanumit wac s XxapakTepucTukd mTamiB  E. granulosus BHKOpPHCTOBYIOTH 0i0JIOTIUHi,
MOpdOJIOTiuHi, emi300ToNOTIuHI (emigemiuni), KyapTypaabhi (N Vitro), maboparopHi, GioximiuHi,
IMYHOJIOTI4H1, TEHETUYHI Ta KOMIUIEKCHI 03HaKH [1].

BuBuenns Oionoriuanx ta Mopdooriunux ocobmuBocreii Echinococcus granulosus Bin pisHux
Xa3siB Ha PI3HUX TOCMOJAPCTBAX BUSIBHIIO 037114 BHYTPIIIHHOBHUIOBUX BapiaHTIB, K1 OXOIUTIOIOTh
B JaHUW 4Yac sK mramu. JlJis Toro, moOW MiATBEPAMTH IITAMOBI BIIMIHHOCTI, KPiM BUBUYCHHS
010JIOTTYHHX, OIOXIMIYHMX Ta (DI310JIOTTYHUX OCOONMBOCTEH, BHKOPHCTOBYIOTH MOP(OIOTIUHI
O3HAKM, B MEPIIYy Yepry Taki, sIK KUIbKICTh 1 JIOBXKHMHAa XOOOTKOBUX TadkiB. BUBUEHHIO CKoJieKca
Echinococcus granulosus 3aexmu mpuainsuiacs ocoOnuBa yBara, OCKiIbk Horo OymoBa — OJWH 3
JIarHOCTUYHUX O3HaK BHUAYy. Bimomo, mo 4ucio XoOOTKOBUX raykiB 1 iX po3Mipu BapilolOTh y
MeXax OJHOTO BHJLy Y OCOOMH, sIKi TApa3UTYIOTh Y PI3HUX Xa3siB.

OnHuM 3 HalicydacHMX IHAMKATOPIB, IO XapaKTePHU3YyIOTh LITaMU TeJIbMIHTIB, y TOMY uucii i E.
granulosus, BBaxaroTh MOJIEKYJIIPHO-T€HETHYHHIA.

Ha cporoaimHii JeHb BUKOPUCTaHHA METOMAIB  MOJEKYIIpHOi  610JIoTii  103BOJIMIO
mudepennitoBatu 10 renorunis (mramis) E. granulosus:
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Gl — kocmomnomitnunuii noMamHix oBell; G2 — TacMaHchbkux oBelb; G3 — OyitBonuuuit; G4 —
kiHChkui; G5 — Ouustumii; G6 — BepOmroxkuii; G7 — cBunmit; G8 — oneniit; G9 — monunu; G10 —
OJICHIB CKaHAMHABbCKO1 TYHIpH [2].

Haii6inbin nommpenuii ta emigemiosnoriyno 3naunmuii mram E. granulosus — oeuwnii, ypaxae kpim
OBEIb 1 Ki3 BEIMKY porary XymoOy, BepOJItoliB, CBUHEH, iroged. BigHOCHO HemogaBHO OyB
OTIMCAaHW{ HOBHW BHUJ, SKHH BKIIOYAE B CBIA KUTTEBUU ITUKJI MPEACTABHUKIB JTUKOT MPUPOIH:
JUCHITIO 1 MIyXy Ha THOeTChKoMYy Tiockorip’i Kuraro. [1aToreHHICTh TIOKH 10 HE BCTAHOBJICHA,
aJle MpU XIPpypridyHOMY BTPY4YaHHI BUIUIMIN 3 KICTH IEYIHKU JIFOJUHU CXOXK1 MPOTOCKOJEKCH 1
IUCTH.

3 164 3pa3kiB HAWOLIBITY YACTOTY Yy 3pa3kax MaB KoMmIuiekcHuid reHotun G1-G3 — 135 Bumankis.
G6/G7 cnocrepiranu y 19 i3onsrax, a G5 —y 9 neB’situ 3pa3zkax. Byino BUSBICHO OIMH 3pa3ok sK
Taenia hydatigena [3].

KicTo3nuii exiHOKOKO3 € MOTEHIIIMHUM 300HO3HHM T'eJIbMIHTO3HUM 3aXBOPIOBAHHSM, I1I0 Bpaxkae
IIMPOKUN CIIEKTP CCaBIIiB, BKIIOYAIOUM JIIOJIeH Yy BChOMY CBITi. LlikaBo, 110 €KOHOMIYHHMNA BIUIMB
XBOPOOW BUMarae OHOBJICHOTO 300Dy 1H(}opMaIllii Mpo MOMUPEHICTh 3aXBOPIOBAHHS cepe/l 3a01HHIX
TBapuH. BinnoBigHo, y moToyHOMY JochimkeHHi 573 Bepomoau, 4300 oseup 1 1235 cBunelt Oynu
JOCIIIJKEHI Ha YOTUPBOX ETHIETChKUX MyHInunaipHux OifHsax. Cepen Hux 62 (10,82%)
Bepomoau, 33 (0,77%) BiBui Ta 3 (0,24%) cBUHI MaJid UCTO3HUN €XIHOKOKO3 JIETEHIB, EYIHKU Ta
cene3iHku. Y BepOtoiB HaWOUIbIIe OyJIM ypaXkeHl JIETeHI, a B OBElb — MediHKa. Y CBUHEH
rimaTvIHi KiCTH BUSBJICHI JIHIIE B JiereHsx [4].

Ceponoriuni TecTd nokasaiu, mo 8,5% mpoTecToBaHUX 3pa3KiB CUPOBATKH OyJIU MO3UTUBHUMH Ha
E. granulosus-criertngiuni antutina. CepeHs MOMUPEHICTh T1IATHI03Y Cepel XyA00u CTaHOBUIIA
1,6%, a iHdeK1id UMCTHUI eXIHOKOKO3 Oyia OUIbII MOIIMPEHOI0 Y BEJIUKOI poraroi XxyJaoOu HiK y
OBeEIIb, Ki3 1 BepOmoiB. PiBens 3apakeHus ¢ekainiii cobdak siinsgmu E. granulosus sensu stricto 6ys
pi3auM ictoTHO Bin 0 mo 23,5% B 3anmexHOCTI Bif Iuiony 300py. MonekymnsipHUN aHami3 Juiie
BUSIBHB HasBHICTh TeHoTry G1 s mucr i sens [5].

BcranoBneHo, mo e€XiHOKOKO3 B YKpaiHi yacTilie BHSBJISABCS B MIBACHHHX oOyacTax: OnechKii,
XepcoHChKid, MukonaiBchkiid, JloHENbKINA, 3amopi3bKiii, B IHIIUX — CrOpaadyHi BUmaakud. Ha
TepuTOpPii YKpaiHU PEeeCTPYEThCS 2 TUITY BOTHUII: Y CTEHOBIHN MIBACHHIA 30H1 IIUPKYIIOE «OBESUUIN)
mrraMm E. granulosus, B mosticeKiii Ta JIICOCTEMOBIN — MEPEBaXKHO «CBUHSAUUI» [6, 7].

Ha tepuropii Ykpainu BusiBieHo (yHKiioHyBaHHS 3 tmramiB E. granulosus: cBuHsumii, oBeunii,
Ondvaunii. BcranoBieHo MopdosoridHi 0COOIMBOCTI JApBOIMCT IIX INTAMIB, SKi BiIPI3HSIHCS
KUIBKICTIO Ta pO3MipaMH T'avKiB MPOTOCKOJICKCIB [8].

byno onucane momupenns E. multilocularis cepen uepsonux mucumnb (Vulpes vulpes) y JIbBiBchbKii
Ta BosmmHebkiit oOnactsax (3axigHa Ykpaina) [9].

[MpomikHUI Xa3siH — BupilmadpHuil (akrop ¢opmyBanHs mrtamis E. granulosus, Tak sk
OCTaTOYHUH Xa3s1HHUI Mapa3uT € HaiyacTiiie Bchoro codaka [10, 11].

JlroguHa 3apa)ka€TbCcsl MPU KOHTAKTI 3 XBOPUMHU COOaKaMM Ta IHIIUMHU TUKAMHU M’SACOITHUMH
TBapMHAMU, Ha MIEPCTI SKUX MOXKYTh 3HAXOJUTUCH sl 1iecton. He BukitoueHe 3apakeHHS
JIIOJIMHU W TIPH TOiaHHI ST, OBOYIB, TUTTI BOAM 3 NMPUPOIHUX BOJONM, SIKI 3apakeHl QeKaaisaMu
XBOpUX c00aK, BOBKIB Tol[0. OCHOBHE JDKEpeso MOUIUPEHHs eXIHOKOKO3Y cepell Jrojei — codaku
[11].

JliarHOCTHKa €XIHOKOKO3Yy y co0aKk MPOBOJAUTHCS KOMIUIEKCHO 3 YpaxXyBaHHSIM KITIHIYHUX O3HAK Ta
71a00paTOPHUX METO/IB AOCTIDKeHHS (exaniil. KimiHIuH1 03HaKU: 3HWKEHHS MacH Ti1a; HOPYIIEHHS
¢GyHKLIH TpaBHOI cucTeMHU: Aiapesi, 0JII0OBOTa, aHOPEKCisl, aCTEeHis, aHEMIUHICTh BUJUMHX CIM30BUX
000JI0HOK, a0TOMIHAJIbHI 00I.

XKurresnii nukn E. granulosus npencrasnenunit Ha pucynky 1. 'ocriogapi: gediniTHBHI (OCTATOYHI)
— cobaka, BOBK; IPOMDKHI — CBHHI, BIBIIi, BeIMKa porara xyno0a, Ko3u, KOHI, JUKi KabaHH, JIOCI,
1HIII IUKi Ta JOMAITHI TBAPUHU, a TaKoX JroanHa. CoOaku 3apakatoThes Mif] Yac BXKUBAHHS CUPOTO
M’sica oBellb a00 KabaHiB.

Jlokamizamis mapa3uTa: IMariHajgbHa CTajis — TOHKHH BIIOUT KHUIIEYHWKA Ae(PIHITUBHUX
rocroJapiB; JMYMHKOBA CTAlisl — MAPEHXIMATO3HI OpraHu MPOMDKHHX TOCIIOIAPIB.
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OCHOBHUMH BUHYBATISIMH MOLIMPEHHS €XIHOKOKO3Y Yy JIIOJEH 1 TBapHH € 3apakeHi cobaku. Bonu,
KOHTAKTYIOUM 3 JIIOJMHOIO Ta JOMAIIHIMU TBapMHaMH, 3apaxaroTh iXx. OCHOBHMMH 3aBIaHHSIMU
BETCPUHAPHOT Ta TYMaHHOI MEJIMIIMHH € po3poOKa npodinaktuunux 3axonis [10, 12, 13].

Mopo3zoB b.C. noBinomiisie, 10 BHACTIIOK MPOBEJCHHS BETEPUHAPHO -CAHITAPHOT EKCIIEPTHU3H M sICa B
Cymcpkoiotnacti B 2017 p. B 1,8 % niarHocToBaHO €XiHOKOKO3 cBUHEH [14, 15].

@emenko /. B. Ta in. 3’scyBanu, mo y 2016-2017 pp. eKCTEHCHBHICTh €XiHOKOKO3HOI IHBa3ii y
cBuHel nocsrana 9,4 % [16].

3a manmmu B.C. XomeHka Ta iH., €XIHOKOKO3 — PO3IOBCIO/DKEHE IapasHTapHEe 3aXBOPIOBAHHS
JIFOJIMHM TIPH SIKOMY YacTilie ypaxaeTrbes nedinka (75%) [17].

Jnst yeminrHOi 60pOTHOM 3 €XiHOKOKO30M HEOOXiIHO pO3ipBaTh XKUTTEBUU IUKI 30ymHuKa. Lle
MOJIMBO TUIBKH, SIKIIO BCi 3axoaud OyOyTh MPOBOJWUTHUCS KOMILUIEKCHO, 3 YypaxXyBaHHSM
010JI0TTYHUX 0COOIMBOCTEN LIECTO/] Ha BCIX CTAIAX IX PO3BUTKY.

leo-'lC‘KC oo 6 Jlopociia ocobuna
NPHKPHULTIOETHCS ¥ NnapasuTa MemKae
J10 KHIIeYHHKRY '\ B TOHKii KHIIIi TBAapHH
( =
* -

1
S (&
&4
IIporockosiexkcu
2

OcHoBHHI rocnogap

(opiia sapores) 3akoBryBanns Kicr
3 Tyl TBApHHA Q Wy, %
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IMicsis 3aK0BTYBaHHS
LIECTHIA4KOBA JIHYHHKA
YrBopenns rixaruanoi NPOHHKACE 3 KHIIEYHHKA B KPOB
KicTH B Jiereni, mewinmi

Puc.1. Xurresuii muxn Echinococcus granulosus.
BUCHOBKH

1. OgHuM i3 HaliCydacHUX IHIMKATOPIB, IO XapaKTepu3yroTh ImtamMu E. granulosus, BBaxaroTh
MOJIEKYJISIpHO-TeHeTUYHUNA. Ha choroAHimHIi 1eHb BUKOPUCTAHHS METOIB MOJIEKYJIsIpHOI Oi0JI0Tii
no3Bosiiio audepeniiroatd 10 renorumis (mrtamis) E. granulosus. HaiiGinpin momrupenuit Ta
emiziemMiosoriyHo 3HaYnMuii mtam E. granulosus — oeunii, ypaxkae KpiM OBeIb i Ki3 BEITHKY pOraty
Xyn00y, BepOIroiB, CBUHEH, JTr0/IEH.

2. Ha tepuTtopii Ykpainu BusBieHo (yHKIiOHYBaHHs 3 mtaMiB E. granulosus: cBuHsumii, OBeUwid,
Onvauuii.

3. Ans yerminrHoi 60poThOU 3 €XIHOKOKO30M HEOOXITHO PO3ipBaTh JKUTTEBUH LUK 30y THHKA.

CIIMCOK BUKOPUCTAHUX J/KEPEJI
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SPREAD AND PREVENTION OF ECHINOCOCCOSIS IN ANIMALS (REVIEW)

1I. Lumedze, *A. lovenko, 'T. Lumedze, 20.Naidich
IMykolaiv National Agrarian University
20desa State Agrarian University

Echinococcosis is a zoonosis, a chronic cestodosis disease, often without pronounced clinical signs.
The causative agent is Echinococcus granulosus from the Taenidae family, Cestoda class.
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The article highlights review data on the spread, prevention of disease, biological features of
Echinococcus granulosus from various intermediate hosts:

- to date, the use of molecular biology methods has made it possible to differentiate 10 genotypes
(strains) of E. granulosus. The most common and epidemiologically significant strain of E.
granulosus is sheep, in addition to sheep and goats, it infects cattle, camels, pigs, and humans;

- on the territory of Ukraine, the functioning of 3 strains of E. granulosus was revealed: porcine,
sheep, and bovine.

- to successfully combat echinococcosis, it is necessary to break the life cycle of the causative
agent.

Key words: echinococcosis, Echinococcus granulosus, prevention, cestodes, dog, farm animals,
ZooNosis.
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JIATHOCTHKA HOBOYTBOPEHBb MOJIOYHOI 3AJIO3H Y KIIOK

B. JlorsinoBa, M. Kpagrosa
JHinpoecbKuil deparcasHull azpapHo-eKOHOMIYHUL YHIgepcumem

KommuiekcHa JiarHOCTHKa J03BOJIMJIA BHSIBUTH MYXJIMHHHM PICT HAa pPaHHIX e€Tamax pPO3BHUTKY.
HocmipkyBanu 12 KImOK 3  AiarHO30M HOBOYTBOPEHHSI MOJIOUHOI 3ano3u. /[liarHoctyBamm 3a
JIOTIOMOTO¥0 PEHTTEHOJIOTTYHOTO, ITUTOJIOTIYHOTO 1 MATOTICTOJOTIYHOTO JOCIIHKCHHHS. 3aBISKU
MATOTICTOJIOTTYHUM  JIOCHIDKEHHSAM  MIATBEPAMIM  3J0SKICHICTh  MyXJIMHHOTO  poCTy 1
IUQepeHIiIoBaId HOBOYTBOPEHHS. BusBunu 3Mmimany kapuuHoMy y 5 tBapuH (41,6 %) , coniany
kapuuHoMy y 4 TBapuH (33,3 %), nanuigspHy kapuuHoMmy y 3 TBapuH (25%) BUIIaKIB.

Kuo4oBi ciioBa: nyxiunu MonouHoi 3an03u, Heoniasii, KApYUHOMU, A0eHOKAPYUHOMU, KOMHIJIEKCHI
(3miwani) KapyuHoMu.

IHOCTAHOBKA INTPOBJIEMHA

[TyxnuHT MOJIOYHHX 3aJ103 3a3BHYAM 3JIOSAKICHI Ta arpecuBHI. [lommpeHIiCTh MbOTO BUIYy HEOILIa3iit
BHCOKa 1 Ma€ 0araro 3JI0SKICHUX TiCTOJIOTTYHUX TUMIB. Y KIIIOK BIAMIYalOTh arpeCUBHUI XapakTep
HEOIJIa3idi MOJIOYHOT1 3aj703u, IO CTBOPIOE MpoOJieMH Ui JTiKyBaHHSA. Ha po3BUTOK myXiuH
BIUTMBAIOTh PI3HOMAHITHI €T10JIOTIYHI YMHHUKH. [IporHo3 s OuIbIIOCTI KINIOK 13 MyXJIMHAMHU
MOJIOYHOI 3aJI03U OO0SPe)KHUN UM HECIPHUSITIMBUNA, a CMEPTh IEPEBAKHO IIOB’SA3aHa 3 MICIIEBUM
penauBoM abo MeTacTazamMy. KaplHOMHM MOJIOYHO1 3aj103W YacTO 3YCTPIYAarOThCA Yy KIMIOK
CEepeAHBOr0 Ta CTAPOTO BIKy, II€¢ Jy)KE€ arpeCHBHI MyXJIUMHU Yepe3 iX MBHUIKUHA PICT 1 paHHE
MeTacTa3yBaHHS B perioHapHi JiMQaTudHi By3JH, JIET€HI, MEUIHKY Ta cene3inky. [IporHo3 mist nux
MMyXJIMH 3a3BHYaid HecnpuaTiuBui. KoMmIniekcHa KapIMHOMa MCHII MOIIMpPEHAa 1 Ma€ HHU3bKUU
CTYIIEHb arpeCHBHOCTI. 3amajbHUA pPAK MOJOYHOI 3aJI03M — 1€ OCOOJMBHH THIT MICIIEBO-
MOIIUPEHOTO PaKy, KU MOB’A3aHUM 3 Jy)K€ arpeCUBHUM IMPOTIKAHHSAM Ta MOTAaHUM IMPOTHO30M.
ITaTo0r0-TiCTONOTIYHI XapaKTEPUCTHUK MYXJWHA BIUIMBAIOTh HA TPOTHO3 1 € Oe3I[IHHUM
THCTPYMEHTOM JIJIi BUKOPHCTAHHsS HAHOUIBII BIIMOBIIHUX METOIB JIKYBaHHS, a TaKOX s
IJIaHYBaHHS IHHOBAIIMHUX TEPANIEBTUYHUX JTOCITIKEHbB.

AHAJII3 OCTAHHIX JJOCJIKEHD I TYBJIKAIIIHA

OHKOJIOTIYHI 3aXBOPIOBAHHS MOIIMPEHI Ta OJHI 3 HAMBAKIUBIINIUX TPUYUH CMEPTI JOMAIIHIX
tBapuH [14 ]. ToyHMX AAaHMX MPO YACTOTY BUHUKHEHHS MyXJIHH Yy cOo0aK 1 KOTIB HeMae, aje
cy0’€KTHBHI OIIIHKU CBiI4aTh IPO T, IO y KOXKHOI AecsAToi cobaku ab0 KOTa PO3BUBAKOTHCS
nyxiuHUA. CTaTUCTHYHI JIaHHI IIOJO paky y JIOIUHH ICHYIOTh 3 1940 poky, ale BeTepHUHApPHI
peectpu Oynu KOpPOTKMMH Ta cnopagudaumu [1, 5 ]. OmHum i3 CyTT€BHUX JOBIJIHHUKIB CTaB
Kanidopniiicekuii peecTp HOBOYTBOPEHb TBapHH, sIKUM po3mouaBcs y 1963 pomi [3, 14]. Hapasi
ICHYIOTh Pi3HI CTATUCTHYHI JOCTIUKEHHS, K OKa3yIOTh, 1110 PaK € IPUYMHOIO CMEPTI MPUOIN3HO
15-30% cobak 1 26% monymsmii koTiB. OgHAK ICHYIOTh BIIMIHHOCTI BiJl IIMX IU(P 3aJEKHO Bi
3BITHOTO mepiony Ta reorpadiuHoro periony [1]. Ilig yac mocnipkeHHS MOMyNsLii KOTAYUX Y
HIBelinapii 3apeectpoBano 34,79% BumnaakiB HOBOYTBOPEHb 3a 43-piunuii nepion (1965-2008 pp.),
ta noHa 9000 BunazakiB myxnuH mkipu y Crnomydenomy Kopouisetsi ( 2006-2013 p.p.) [5, 6].

[TyxnuHE MOJIOYHOT 3aJI03M € OJAHMMHU 3 HAWMOMIMPEHIINUX HOBOYTBOPEHBb SIK Y KIIIOK, TakK 1y
cobak, aje TOIMPEHICTh 3J0AKICHUX TICTOJIOTIYHUX THIIB Habararo BUIIA Yy KIIIOK
(ciBBIAHOIIEHHS 3T0SKICHUX A0 TOOPOSKICHUX CTAaHOBUTH moHaiMene 4:1). [lyxnmuau Monodnoi
3aJI03M 3a3BHYall Bpa)aroThb JITHIX TBapuH. CXWUIbHI MOXKYTh OYTH CIaMCBKI Ta CXiJIHI MOpoau. Y
KOTIB PO3BUTOK HEOIUIa3iii MOJOYHOI 3ajl03M BUABISAEThCA piako. Heoruiasis MosouHOi 3amo3u €
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TPETIM HAWUNOMIMPEHIIINM THUIOM IYXJIWHU Y KIMIOK Micas JiMQOMH Ta MyXJIWH IIKIpH, IO
cTaHoBUTH 17% myxiuH [ 14].

Kimku MaroTh 4OTHpHU Mapyu MOJIOYHUX 32103 (B1 TPY/AHI Ta JBi YepeBHi), 1, Xo4a Oy/Ib-sKa 3a103a
MOXe OyTH ypakeHa, JACSKI JOCIIKEHHS MOBIIOMIISIOTH MPO CXHJBHICTh JO IMYXJIMH MOJIOYHOL
31031 B KaydalbHUX Bimautax 3amosum [13, 14, 15, 26]. ButbmiicTh MyXJIWH TOXOJIATH 13
3aJI03UCTOTO CITITENII0, 1 BCI BOHU CyTO aJICHOMH ab0 aJeHOKapIUHOMU. J[0OpOSIKICHI MyXJIMHU
3YCTpIYalOThCS PiIKO, aje 3 HUX HaivacTinie 3ycTpivaroThes (idpoaneHOMH, a MPocTa aJieHoMa Ta
ManiioMa MPOTOKU — pifmie. Y KIIIOK OCHOBHHM TICTOJIOTIYHUN THIT IMMyXJIMH MOJIOYHHUX 3aJI03 1€
MpocTa aJeHOKAPIIMHOMA, IO TIOXOUTH BiJl CIITENI0 MPOTOK 1 anbBeoll. KoMruiekcHi abo 3mimani
MYXJIMHHU, 10 BpakaloTh SK CIiTeIialbHi, TaK 1 MiOemiTeiaabHl KIITHHH, HaI3BUYAMHO PIAKICHI y
KILIOK MOPIBHSIHO 3 coO0aKaMM, X04a BOHU MOXKYTbh OyTH IOB’S13aH1 3 KpallMM IPOrHO30M. Y KIIIOK
KaplUMHOMH OYyBarOTh TYyOyJIOMAaNUIIPHUMHU, COJITHUMHU, KpuOpuopMHUMH ab0 MYIHUHO3HUMH,
TaKOX 3yCTPIUalOThCs MJIOCKOKIITUHHI KapIMHOMH 1 3MilllaHi KapiuHocapkomu [14]. 3ananbHa
KaplIMHOMAa MOJIOYHOT 3aJI03H, sIKa Ma€ 0COOJIMBO MOTaHUM MPOTHO3 Yepe3 JOJATKOBUN 3armabHUMA
KOMIIOHEHT, KM OJIokye JiM(paTH4HI CYyAMHHM Ta BIUIMBAE HAa JpPEHaX JIM(U Ta BUKIUKAE
HaOPSKIIICTh, OOJNIOUICTh 3aJ03H, PEECTPYETHCS Y OCOOMH 13 BUCOKO3JOSKICHUMHU HanuUIIpHUMHU
KapIIMHOMaMH MOJIOYHOI 3aJ1034 [7].

Pi3HOMaHITHICT, MOMYJNSIiN CTOBOYPOBUX KIITHH 1 KJIITHH TOMEPEIHUKIB EMITEIII0 MOJIOYHOT
3a103u, UIMOBIPHO, JIEXHUTh B OCHOBI T€TEPOre€HHOCTI, SIKa XapaKTepU3ye paK MOJOYHOI 3a103u [4].
Tako) axBamopuHH, SKI BIAIrparoTh (PyHIaMEHTaIbHY POJIb Y TPAHCHIOPTI BOAM Ta HEBEITUKHUX
PO3YMHEHUX PEYOBHMH Yepe3 emiTeNialbHI Ta eHI0TeNanbHl 0ap'epu, BIAIrpatoTh KIOYOBY pOib Y
O10JIOTIi IMyXJIMHA Ta OSPYTh y4acTh Y 3pOCTaHHI, Mirpailii Ta GopMyBaHHI Ty Ty KIIITHH 32 PaXyYHOK
MIJABUIIEHHS BOJONPOHUKHOCTI MiKpocyauH. JlaHi cBimyaTh mpo Te, IO €Kchpecis HUX OUIKIB
3MIHIOETHCS B MyXJIMHAX 1 MATITHI30BaHUX KIITHHHUX MOJIOYHOT 3aJI03H, X04a III¢ HE 3’ ICOBaHO, Y1
€ I TPUYMHOI0 ab0 HACTIAKOM HeoIutacTuuHoro Tmporecy [12]. T'opMoHanpHI KOJIMBAHHSA,
MOB's13aH1 3 €CTPAIBHUMU IIMKJIAMH, BIUTUBAIOTh HA PO3BUTOK MyXJIMH MOJIOYHMX 3ai03 [2, 7, 8, 10,
11, 14].

[Iporuo3 y OLIBIIOCTI BHMAAKIB HEOIUIa3id HECHPHATINBHI, a CMEpPTh IEPEBAXKHO ITOB’S3aHa 3
MICIIEBUM peluauBoM ab0 metactazamu. CepeaHiil yac MK BHSBJICHHSM 1 CMEPTIO CTAaHOBUTH 10—
12 micsmi [9, 14]. 1o dakropiB, SKi BINIMBAIOTh HA IIPOTHO3 BIZHOCATH po3Mmip (miamerp < 3 cMm —
MeniaHa BwkuBaHHS 21-24 wmicsus, aiametp > 3 cMm — 4-12 micsamiB), kiniHiuRy ctagiro (I cramis —
MeaiaHa BykuBaHHA 29 micsauis, II cragist — 12,5 micanis, I cragis — 9 micsauis, IV cramigs — 1
MICSilIb), TICTOMATOJIOTIYHUI cTymiHb (BUcokoAudepeHiiiioBana myxiauHa — 100 % BWKUBaHHS
yepe3 1 pik micist omepanii, Hu3bKoaudepenuiioBana — 0 % BwkuBaHHS uepe3 | pik micis
oneparrii) [20, 21].

JlJis TO3UTHBHOTO PE3YNbTATy JIIKyBaHHS HEOIUIa3ii OJHUM i3 KIFOYOBUX MOMEHTIB € CBO€YacHa
JIarHOCTHKA, SKa A€ MOXJIMBICTh BU3HAYUTH TAKTUKY JIIKyBaHHS 1 3a0e3mneuye MO3UTHUBHUUN
MIPOTHO3 MPU 3aXBOPIOBAHHAX HEOIIa31i.

MATEPIAJIM I METOIU JOCJIKEHD

JlocmipkeHHsT TpOBOIMIIM Ha Kadeapi aHaToMmii, ricToiorii 1 maromopgoorii TBapuH (akyabTeTy
BerepuHapHoi MmeauuuHu  JIJIAEY, Berepunaphiii kimiHini «biocBit».  PenTrenosnoriuni
JOCITI/DKEHHST TpPOBOAWJIM Ha BeTepUHapHid kiiHiIi «biocBiTy, riCTOJIOTIYHO MYXJIMHU
JOCII/DKYBaJIU B J1abopaTopii BeTeprMHapHOi KiIiHIKM «Benecy.

Craructuuno o6pobienuit matepian ( Tabia. 1), pe3yabTaTu JOCHIPKEHb TBAPUH K1 HAIXOWIH JI0
BeTepUHapHOi KIiHIKN «bi0CBIT», BKa3yIOTh Ha Te, 1110 B OUIBIIOCTI BUIAAKIB HEOIUIa3iil mepeBakHa
OUIBIIICTh MYXJUHHU NPUIAJAE HA HOBOYTBOPEHHS MOJIOYHOI 3amo3u (42,83 %). Ockinpku micis
XIpypriyHoro BTpPY4YaHHS TOCHOJApi BiIMOBISIOTHCS MPOBOJUTH TICTOJOTIYHI JOCTKEHHS, B
CBOiif pOOOTI MU BUKOPUCTAIN TBAPHH, SIKUM MPOBOAMIM JIOJATKOBI J1TaOOpaTOPHI AOCHIKEHHS 31
BCTaHOBJICHHSM 3aKJIIOYHOTO JIarHO3Yy.

70



Agrarian Bulletin Black Sea Littoral. 2023, Issue 107

Tabmuus 1. Po3noBciopkeHHSI HOBOYTBOPEHD Y APIOHUX TBAPUH

HoBoyTBOpEHHS pi3HUX CUCTEM KinbKicTh TBapHH %
HoBoyTBopeHHs mIKipH 456 33,5
Heomnnaszii Mos104HO1 3271031 583 42,83
Heorurasii craTeBUX oprasis 197 14,47
Heormnnaszii BHyTpilHIX opraHis 62 4,55
Heorurasii kicTok Ta cyrio6iB 28 2,06
HoBoyTBOpeHHS! KpOBOTBOPHOI 1 JIiM(AaTHUHOT CUCTEM 27 1,98
Bcporo 1361 100

Jlist mpoBeIeHHST MATOTICTOJIOTIYHUX JTOCHIKEHb BiMiOpanu 12 TBapuH 3 MOMEPENHIM 11arHO30M
3JI0sIKICHA TTyXJIMHA MOJIOYHOT 3a03u. [latonoriunuii Mmatepian it JOCTIPKeHb BIIOMpaIy MM yac
MIPOBEJIEHHS XIpypriuHoi omepauii. B pe3ynapTaTi mpoBEJEHHS MATOTICTOJIOTTYHUX JOCHIIKEHb Y
BCIX TBapuH OyJI0 MIATBEP/HKEHO J1arHO3 3JI0SIKICHE HOBOYTBOPEHHS.

Tabmurs 2. Pe3ynbraTé aToriCTOIOTIYHUX JTOCTIKEHB

Heomnasii MomouHo1 371031 Kinmpkicts, mT | Bin 3arabHOI
KUTBKOCTI Y %0
3mirana KapiuHoMa 5 41,6
CoritHa KapIHOMA 4 33,3
[ManinspHa KapuuHOMA 3 25
Bceworo 12 100

BuBUMBIIM MOIIMpPEHHST HOBOYTBOPEHb Cepel APIOHWX TBapWH, 3BEPHYJIU yBary Ha 3alIe)KHICTh
MyXJIMHHOTO POCTY BiJ BiKY, CTaTi TBapHWH, a TAaKOX YacTO BiJl MOPOJU JOMAITHHOTO YIIOOICHIIS.
Pesynbrati Hamux MOCTIKEHb MIATBEPKYIOTh TEpeBary 3J0SKICHUX HEOIUIa3ii MOJIOYHOT
3aJI03H.

[lepmum eTamoM B JIarHOCTHUIII HOBOYTBOpPEHB, Ta OCOOJMBO HEOE3MEUYHHX METACTa3iB €
pentreHorpadis. JlocaimpkeHHS TPOBOAWMIM BCHM IMIUIOCTITHUM TBapuHaMm. Xoda JiaHe
nociikeHHs: He € edekruBHUM Ha 100 %, ane A03BOJISiE BUSBUTU METACTa3d BEIMKOTO PO3MIpY.
BcranoBuTH MOTIepeIHBO IarHO3 Ha 3JI0SKICHUH IMTyXJIMHHUH PICT.

JlaHuii BUJ JOCIHIIKEHb Ja€ MOKJIMBICTH OIIIHUTH MPOTPECYBAHHS IMYXJIHMHHOTO POCTY, OCOOJIMBO
IPU METACTa3yBaHHs IyXJIHMHUA MOJIOYHOI 3aJI03U y KICTKOBY TKaHWHY. [IOCHTH 4acTo MAaIlieHTH
CTPaXXJAIOTh Ha KYJIbIaBiCTh, a MPAaBUJIbHA JIarHOCTHKA BKa3ye MPUYMHY JaHOT ITaTOJIOT.

Puc. 1. Pentrenomnoriuauii 3HiMOK. MeTacTtasy B JIET€HSIX NPH KapLIHOMI MOJIOYHOI 3aJ103H.
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[IposiBu mMeTacTa3iB MOXKYTh OyTH PISHOMAHITHUMHU 1 3aJIe)KaTh Bifl CTaAil PO3BUTKY, 3JIOSKICHOCTI
NyXJIMHY, 1HAMBiAyaJbHOTO IMYHHOTO CTaTycy oOpranismy. BinmMmidamm uucenbHi 1 HMOOAMHOKI
YPa)KEHHS OpraHiB TPYAHOT KIIITKH.

ITix yac MpoBeJEHHS TiCTOJOTIYHUX JOCTIHKEHb BIIMITHIIM 0COOIMBICTH MATOMOP(OIOTTYHIX 3MIH
KJIITHHHOTO CKJIay, IO XapaKTepU3YIOThCS: 30UTBIICHHIM sAep, 3MiHOIO (popMHU siaepust KIIITHHH,
a0o #oro BincyTHOCTI (puc. 2).

3BepHYJIH yBary Ha 30UIbIIEHHS KUTBKOCTI Makpo(iri, mosiBy HEHTPOQLTiB, enmiTeniaTbHIX KIITHH
MIpH KICTO3HOMY pPO3pOCTaHHI MOJIOYHO1 3a103u (pHC. 2)

Puc. 2. lutonoriune gocimimkenHs: 1 - 310sKicHa Heora3ii MOJIOYHOT 3aJ103H, 2 — KicTa MoJIoYHO] 3ano3u. dapo.
Pomanoscekuii-I'iM3a, x 1000.

Jis  minTBepIKEHHS  J[IarHO3y  3JI0SIKICHE HOBOYTBOPEHHS IPOBOJIWIM  IMATOTICTOJIOTTYHI
JOCTKEHHS. 3a TICTOJIOTIYHOI0 OyI0BOI0 HOBOYTBOPEHHS MOJIOYHOI 3ajl03UW MHOJUISIOTH Ha:
HEIH(QUIbTPATUBHUNA YAaCTOYKOBUH 1 BHYTPIIIHHONPOTOKOBUM pak. Yacrimie BIH BHUHHUKAaE B
pe3yibTari JaucIuiaziii abo SK MPOJOBXKEHHA JOOPOSKICHUX HOBOYTBOpPEHb. YacTOUYKOBMMH
HEIH(UIPTPaTUBHUM pak € IHTpaemiTenialbHOK (a3010, a HE MEepelpaKkoBOlo, sIK BBaXae Oararo
aBTOpiB. Tak K B MATOJIOTIYHUI IMpOLEC 3aTydaeTbcs OazaibHa MeMOpaHa MPOTOKIB 1 allMHYCIB.
CkiagHicTh TOJSITae B TOMY, IO JaHi CTajii He MAIOTh KJIIHIYHUX MPOSIBIB, HE JIarHOCTYIOTHCS Tak
SIK MalOTh HE3HauH1 po3MipH, 3a kiacudikauiero TNM nopiBHIOIOTH HYIIIO.

IIlo crocyeThCsl YAaCTOYKOBOIO paka BiH POCTE MYJIbTULEHTPUYHO, HA TICTOJOrIYHOMY piBHI
noOyI0BaHUH 13 MyXJIMH 3JI0SIKICHOT IPUPOAHM, 110 BiAAUICHI 0a3aibHOI0 MEMOpPaHOIO MPOTOKIB Ta
aJIbBEOJI, MAalOTh BHCOKY IHBa3MBHICTh. 3a paxyHOK LHX JUISHOK TICTOJOIIYHO BHSBISEMO
HOpPMaJIbH1 YaCTOYKH 1 3MIHEH] 32 PaXyHOK PO3POCTAHHS IMyXJIHH.

[TaToricTosOriuHI JTOCHIPKEHHS MIATBEPKYIOTh 3JI0SKICHICTh MYXJIMHHOTO pOCTY, HAasBHICTb
MOHOMOPGHHX 1 MOJIMOPPHUX KIITUH (puc.3). OnHIEI0 3 TOJIOBHUX XapaKTEPUCTUK 3MIHEHOTO
KJIITUHHOTO amapaTty € TIepXpOMHICTh AJep, 10 B pe3yabTaTi popMmye pi3Hi 32 po3MipaMu paKoBi
aJIbBEOJIH.
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Puc. 3. T'icronoriunuii npenapar. YacroukoBuii pak, pap0. remarokcrmineosuHom: x400, x1000.

TpamisitoTbess BUTIAIKUA 3aJ03UCTOTO YaCTOYKOBOTO paKy, 3MIHH BiIOyBalOThCS B allbBeOJiax,
MPOTOKaX, SKI BHUCTWIAE CMITEeNd 3 TINEPXpOMHUMH siapamu. KIITHHM B JaHOMY BHMAJAKY
CKYMYYIOThCS, 1e(OPMYIOTHCS 1 yTBOPIOIOTH TPYOOUKH.

[Ipu mpoBeaeHH1 TICTOJOTITYHUX JOCHTIKEHh HAMHU OyJ0 MIATBEPKEHO MIarHO3 MaNuBIPHUN pak.
[lepBurHO MyxiuHA Oyja po3TalioBaHa B MPOTOKAX, B MOJANBIIIOMY BiMIYaJId PO3POCTAHHS BKE
MaJlirHi30BaHoi TKaHWHU (puc. 4). OCHOBHOIO O3HAKOIO MAIUIIPHOTO pakKy € TMOJTIMOpP(HICTH
eMITeNi0, BIACYTHICTh CHOJYYHOTKAHWHHOT HDKKH, XapaKTepU3YeEThCS MITO3aMHU, METacTa3H
JIOKAJI3YIOThCS B JTIIM(pATHIHUX CYAHHAX.

[Taminsspauii pak moOyaOBaHUHN TIEPEBAXKHO 3 MOJIMOP(HOTrO emiTesnito, HbKKa BIICYTHS, BUPAKEH]
MITO3H, PO3MIIIY€EThCSI BHYTPITHBO KICTO3HO, MeTacTasye y JiMpaTuydHi CyIUHH.

- ’ i ) -
P> : 7
’ f".’ 1 A9 7 B - X ! \

Puc. 4. I'icronoriunmii npenapar. [laminspHa kapuuHoMa, Gap0. reMaTokcrIiHeo3uHOM: X400.

INicTonoriuHo mamiisipHa KapUMHOMAa NOOYJOBaHA 3 COCOYKIB, SKI PO3TaTy/IXKEH1 1 MalOTh HDKKY
(cmonmyyHOTKaHUHHY). COCOYKM BKpUTI MMIIHAPUYHUM eMiTeNieM, I1HQUIbTpalis CTpOMH
BiZIOYBA€THCS B OCHOBI PO3rally/KEHb COCOUKIB.

Kapuunocapkoma (puc.5) 3a TicTOJIOTYHOI0 OYy/I0BOIO MO€EAHYE B coO1 MioemiTeNianbHi KIITHHY, a
TaKOX XPSIIOBY 1 KICTKOBY TKAHUHHU.
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Puc. 5. T'icronoriunuii mpenapar. ®i6po-xoHapo-Mioenitenioma, papd. remaTokcrnineoznHom: x400.

BUCHOBKHA

JliarHOCTHKA Ha paHHIX eTamax MyXJIMHHOTO POCTY MOXK€ BPATYBATH KXUTTA TBapuHU. OCOOIMBO
BOXKJIMBUM €JIEMEHTOM B IIOCTAHOBIIl JllarHO3a € KOMIUIeKCHUU minxin. [lo mepmre mpoBeneHHs
PEHTIE€HOJIOTTYHUX, ITUTOJIOTTYHUX 1 HAWBAKITMBIIIE MATOTICTOJIOTTYHUX MOCTKeHb. Came 3aBsKu
OCTaHHIM OyJI0 TIATBEP/KEHO 3JIOSAKICHICTh MYXJIMHHOTO POCTY Y BCIX JOCTIPKYBaHUX TBapHH.
3MilllaHy KapIuHOMY JiarHoctyBaiu y 5 tBapuH (41,6 %) , cominny kapuuHomy y 4 tBapuH (33,3
%), manuisipHy kapuuHomy y 3 tBapuH (25%) BUNAIKIB.
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DIAGNOSTICS OF MAMMARY GLAND NEOPLASMA IN CATS

V. Logvinova, M. Kravtsova
DNIPRO STATE AGRARIAN AND ECONOMIC UNIVERSITY

Comprehensive diagnostics made it possible to detect tumor growth in the early stages of
development. 12 cats with a diagnosis of mammary gland neoplasm were studied. It was diagnosed
with the help of X-ray, cytological and pathogistological research. Thanks to pathohistological
studies, the malignancy of the tumor growth was confirmed and neoplasms were differentiated.
Mixed carcinoma was detected in 5 animals (41.6%), solid carcinoma in 4 animals (33.3%),
papillary carcinoma in 3 animals (25%) of cases.

Key words: breast tumors, neoplasia, carcinomas, adenocarcinomas, complex (mixed)
carcinomas.
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OCOBJHMBOCTI MIZKITIOPOJHOI'O CXPEII[YBAHHS B HY TPIIBHUIITBI

B. IMoxun, JI. Muxonaiayk
JHinpoecbKuil deparcasHull azpapHo-eKOHOMIYHUL YHIgepcumem

MiKIIOpoiHE CXpeIlyBaHHS y HYTPIIBHHIITBI Jla€ MOXIIMBICTh, MIPHU JOCTATHIM KOpPMOBIii 0a3i 3a
paxyHOK e(eKTy reTepo3ucy 30UTbIINTH PIBEHb NMPOIYKTUBHUX O3HAK, B TOMY YHCIIi KHBY Macy,
3a0iifHUH BUXiJ y TOMICeH MpPU OAHOYACHOMY OTPHMaHHI XyTPOBOi CHPOBHHHU BiIMIHHOi SIKOCTI.
BukopucranHusi JaHOTO TEXHOJOTTYHOTO 3aX0Jly JAa€ MOXJIUBICTh 3MIHUTH KOJIIp XyTpa. Bukianeni
0COOJIMBOCTI MIKIIOPOJHOTO CXPELIyBaHHS 3 BUKOPHCTAHHSAM IUTIIHUKIB HYTpPil Ou101 iTamiicbkol
MOPOJIM Ha CaMKaX CTaHJIAPTHOTO THUIY (TEMHO-KOPUYHEBOTO) 3a0apBJICHHS, 10 A€ MOYKJIUBICTD
OTPUMATH TOMICHUN MOJIOJHSK IS BIATOMIBIII HA M'SICO, @ TAKOXK XYTPOBY CUPOBHUHY CPIOJIsICTOTO
Tumny 3abapeneHHs. JKuBa mMaca camok HyTpii 5,9 + 0,25 xr 3 cepeaHbOIO IUTIHICTIO 7,2 TOJIOBU
MOJIOJTHSIKY Ha 1 IpoAyKTHBHY caMKy. [ImiTHUKN HYTpii CTAHIAPTHOTO TUITY 32 CEPEIHBOIO JKUBOIO
Macoro Ha 15,2 % Ouibllle caMOK JaHOTO TUIy, a OUIOi iTaniichbKOl MOPOJU 3 CEPETHBOIO KUBOIO
Macow Ha piBHI 6,6 kr, mo Ha 11,8 % Oimbme macu camok BuximHOi mopoaw. [lpm 1BOMY
30epeKeHICTh MOJIOJHAKY IpU BIUIYYEHH1 SK y UYHUCTONMOPOIHOIO TaK 1 MOMICHOTO CKJaJae B
cepenHboMy 96-97 %. MonoaHsIK HYTpil CTaHZApPTHOTO THIMY 3abapBieHHs Mae Ha 5,3 % OutbmTy
KUBY Macy B IMOPIBHSHHI 3 MOMICHUMHU OJHOJITKaMHU. KoedilieHT 1HTEeHCUBHOCTI HAKOMMYEHHS
YKUBOI MacH y MiJIOCTIHOTO MOJIOHSKY 3HaXOAUTHCS Ha piBHI 2,7. Maca TylIK: YUCTOTIOPOTHOTO
MOJIOHSKY OunbIna Ha 6,7 % B MOPIBHSAHHI 3 OJHOJITKaMH, 3a 3a0iitHuM Buxogom — Ha 0,7 %
BiMoBiHO. BcTaHOBIEHO, M0 cepelHsl Maca MIKYpKH, OTPUMAHOI BiJ OAHIET TOJOBHU MOJIOIHSKY
HYTpil CTaHIAPTHOTO THUITY 3abapBiieHHs ckiuanae 214,6 r, a cpibmsicroro Tumy — 195,0 T, mo Ha 9,8
% MeHIIe B MOPIBHSAHHI 31 cTanAapToM. [lnoma XyTpoBoi CHPOBUHM CTaHIAPTHUX HYTpii Oiiblla
Ha 4,35 % npotu 1wionii cpibiascToro xyrpa. 3 MeTOIO noxpameHHﬂ €KOHOMIYHO1 €()EeKTUBHOCTI
rajy3i HyTpiiBHHITBA HEOOXITHO 30UIbIIYBAaTH MOTOJIB’Sl HYTPid, Tak SK BOHU € JDHKEpPEIoM
JTIETUYHOTO M’sca Ta IIHHOI XyTpoBOi CHUPOBUHU. Po3BeneHHS CTaHOApTHUX HYTpii, sKi
BIJIPI3HAIOTHCA BIAMIHHOIO IUIOIOYICTIO Ta 30€PEKEHICTIO MOJIOIHSKY JAa€ MOXJIMBICTH MPOBOJIUTH
MDKIOPOJHE CXPEIlYBaHHS Ui OTPUMAHHS XyTPOBOi CUPOBUHU 3 CPIOISICTUM TUIIOM 3a0apBJICHHS,
10 KOPUCTYIOTHCS BEJIMKUM TOMUTOM Y CIIOKHMBauiB B HaTypaJlbHOMY BUTJISiL, O0e3 papOyBanHs Ta
TOHYBAHHS.

KurouoBi cioBa: nympii, cxpewyysanns, 3a6itinuti 8uxio, 3a0itina maca, maca Xymposoi CuposuHu,
niowa xympa.

BCTYII

Ilepexin BITYM3HSAHOTO 3BIPIBHUIITBA JO PUHKOBUX YMOB TOCIOJAPIOBAHHS, Ta HOBHUX BHUMOT
yIpUMaHHS  XyTPOBUX 3BIpiB, OOYMOBIIOE€ HEOOXITHICTH BIPOBAHKCHHS EKOHOMIYHO-
OOIpyHTOBaHMX Ta paliOHAJbHUX TEXHOJIOTTYHMX pIllIeHb MpPU BHUPOILYBaHHI HYTpiil B
CUTBCHKOTOCIIOAAPCHKUX MIAMPUEMCTBAX 3 OISy Ha eQeKTHBHICTh (YHKIIOHYBAaHHS Ili€l
migranysi[1, 7, 17].

HyrpiiBHUUTBO — 1€ OJHA 3 aJbTEPHATHBHUX, MPOJYKTUBHUX Ta CKOPOCHUIMX Tany3ei
TBapUHHUIITBA, KA BIJIrpae Ba)JIMBY poOJb y 3a0€3MEeUeHH] HACEeNeHHs M SICOM Ta MpPOJyKTaMH
XapuyBaHH$, a IPOMHUCIIOBOCTI XyTPOBOIO CHpOBHHOO [9, 18].

ExoHOMIYHMMH TIepeBaramu L€l raixy3si € MBUJKE HAPOIyBaHHS 00CATIB BUPOOHUIITBA MPOIYKII,
BIJIIIKOAYBaHHS JI0JIATKOBHUX BKJIAJICHb Y raly3b MaTepiajJbHO-TEXHIYHUX 1 IHAHCOBUX pecypciB Ta
YIOCKOHAJIEHHS TEXHIKO-TE€XHOJIOTIYHUX, O10JIOTTYHUX Ta OpraHi3allifHuX CKIIaJI0BUX BUPOOHMIITBA
[14, 15]. IIpore 3a poku pedopMyBaHHS arpapHOrO CEKTOPY B Tajy3i HYTPIiBHUITBA BUHHKIIO
O6arato HOBuX mpoOieM. IloapiOHEHHS BENMKO TOBAapHUX TOCMOAAPCTB Ta IMEpexiJ BUPOOHMIITBA
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OPOAYKIil HYTpiiBHUITBA B  NPUBAaTHI  TOCIOJAPCTBA  HACEIECHHS  YHEMOKJIMBIIOIOTh
3aMpoBaPKEHHS] HOBITHIX TEXHIYHMX 1 TEXHOJOTIYHUX NOCATHEHb CBITOBOI HAyKH Ta NMPAKTHKU B
naHoMy BUpOOHHITBI [4]. ToMy muTaHHS €EKTHBHOCTI albTEPHATUBHUX Taly3eidl TBapMHHMIITBA
Ta X KOHKYPEHTOCIPOMOXHICTh, MOTpedye HAYKOBOTO OOIPYHTYBAHHS 1 NPAKTUYHOTO BHUPIIICHHS
[10].

[linBumenHs BUpOOHUITBA NPOAYKLii HYTpiiBHHITBA MOTpeOye TOTIMOICHOTO BHBUYCHHS
OpraHi3aliifHo-eKOHOMIYHIX yMOB 3MEHIIEHHS BHTpAT Ta BU3HAUCHHS HAINpPSMIB 0e330MTKOBOTO
BUPOOHUIITBA XyTpa 1 M’sica HyTpil B CLUIbCHKOTOCIIONAPCHKUX MiANpHEMCTBaX [6].

['any3p HYTpIiiBHHITBA € JOCUTH CKOPOCTHIJIOIO i B yMOBAaX JOCTaTHBOI KUIBKOCT1 pecypciB icHye
peanbHa MOXIIMBICTh HApOIIEHHS BHUPOOHUIITBA, IIO BOJHOYAC 3a0€3MEUNTh PO3BUTOK Taiys3i,
BUPINICHHS MHTAHHS IPOJOBOJIFYOT HE3aJIEKHOCTI KpaiHM Ta CTBOPEHHS JOJATKOBHUX POOOYMX
MicIp y arpapHii cdepl eKOHOMIKH. JlocsirHeHHs npUOYTKOBOIO BHUPOOHUITBA MPOIYKIIil
HYTPIiBHULITBA MOXJIMBE 32 PAXYHOK NMPUBEICHHS B [0 OpraHi3aliiiHO-TEXHOJIOTTYHUX (PaKTOpiB
[13].

BpaxoByroui Te, mo HYTpPIiBHHITBO € HE IOCUTH PO3MOBCIOKEHOIO Taly33l0 B YKpPaiHCBKOMY
TBAPUHHUIITBI, ii TEXHOJIOTTYHA CKJIAJ0Ba M€ HEAOCTAaTHHO C(OPMOBaHA, TOMY BJOCKOHAJICHHS
TEXHOJIOTTT BUPOOHMIITBA TPOIYKII € HEBIJ EMHOI CKJIAJOBOIO TIJABUIICHHS EKOHOMIYHOT
e(eKTUBHOCTI JJAHOTO HANpPsSIMy B TBAPUHHHUIITBI [5].

BupoOHuuTBO mpoAyKIii HYTpIiBHMUIITBA 3HAUYHOIO MIPOIO 3aJIEKUTh BiJ palioHaIi3amil
TEXHOJIOTIYHUX [apaMeTpiB BHPOOHHUYOro IMpolecy, M0 MOBHHHI 3a0e3nedyBaTu O10JOTIUHI,
TEXHIUHI Ta OpraHizaliiiHi yMOBHU JJIi OTPUMAaHHsS B HaWOUIbIIIM KUIBKOCT1 i Y BIATIOBIIHI CTPOKHU
BHUCOKOSIKICHOT cupoBuHH [19]. V TOI ke wac BuOIp TEXHOJOTIi MOBHUHEH IPOBOJUTHCS 3a
pe3yibTaTaMi €KOHOMIYHOI OIIIHKH, a/DKe y TMPOTHIIKHOMY BHITAKy BHPOOHHUIITBO XYTPOBOI
CUPOBHUHHU 1 M’sica MOKe OyTH Hee(PEKTUBHHUM 1 EKOHOMIUYHO HeIOIUTbHUM [4, 20].

VY3aranpHEHHs pe3y/bTaTiB CBIMYUTH PO MEPCIEKTUBHICTh PO3BUTKY HYTPIIBHUIITBA K MiATaNy31
XyTPOBOTO 3BIPIBHUIITBA B KpaiHi, 1110 3yMOBJICHO HEOOXITHICTIO: 3a0€31eUCHHS HACEIICHHS XYyTPOM
1 BUpoOamMu 3 HbOTO, BUPOOHUIITBA JIETUYHOTO M’SiCa, MIIBUILNCHHS PIBHS 3aHHATOCTI CLILCHKOTO
HaceJIeHHs1, 30UThIIICHHS HAAXOKEHD JI0 OIO/DKETY 3a YMOBH €(EKTHUBHOTO BEACHHS BUPOOHHUIITBA
B MIATaTy31, pO3MIMPEHHS MIPUCYTHOCTI KpaiHW Ha 30BHIIIHHOMY PUHKY.

MATEPIAJIM I METOIU JOCJITKEHD

JlocmiKeHHsT 0COOIMBOCTEH POCTY 1 PO3BUTKY MOJIOJHSKY HYTPIM PI3HUX I'€HOTHUITIB MPOBOIMIHA B
yMOBax TOBapuCTBa 3 oOOMekeHOI BimnmoBimanbHicTIO «[Ipu3ma» Hikomoabchkoro paiioHy
JuinponetpoBcbkoi oOmacti. O0’€KTOM i MPOBEIACHHS MOCHIPKCHHS OyJW: CaMKH Ta CaMIll
HYTpiil CTaHAAPTHOTO TUITYy 3a0apBleHHS, caMili OUI0T iTaMiiiChbKOT MOPOIH, a TAKOXK MiIIOCITITHUN
MOJIOJHSK HYTPiii y Billi Bif 2 10 8 MICSIIB, K1 YTPUMYBAJIUCS IPYHIaMH.

MeTor nOCHipKeHb OYyJlO OTpUMaHHS MOMICHOTO MOJIOJHSKY JJisi BIATOJIBJII Ha M'SICO, a TaKOX
OTPUMAaHHS XyTPOBOi CHPOBHHHU HECTAHIAPTHOTO THUITY 3a0apBicHHs. J{Jisi BUPINICHHS MOCTABIICHOT
MeTH 0yno c(hOpMOBaHO B SIKOCTI MATEPUHCHKOT OCHOBH 2 IpyMH (KOHTPOJIbHA Ta JAOCITIIHA) CAMOK-
HYTpiil cTaHAAPTHOTO TUIY 3a0apBIEHHS MO 25 roJiiB B KOXKHI. baThKiBCbKY OCHOBY cpopMOBaHO
Ha 0a3l IUIJHMKIB HYTpill cTaHZapTHOro THUITy (KOHTpPOJIbHA) Ta OuIoi iramilicekoi mopoau
(mochigHa).

3amnigHeHHs 3/ICHIOBATIOCS KOCSYHUM METOJIOM MpU HaBaHTaxeHHi (1:5) — Ha oxHOrO camis 5
CaMOK.

BuBueHHs BCIX TOCMOAapChKO-KOPUCHUX O3HAK y HYTPi MPOBOJIMIM 3a 3aralbHONMPUWHATUMU B
300TexHii Meroaukamu. Ilpu 1bOMY BHMKOPHCTOBYBaJIM CTaHJApTHI 3acoOM MexaHizamii Ta
aBTOMAaTH3aIlil BAPOOHUYUX MPOIIECIB, BIAMOBIIHO 10 TEXHOJIOTIi BUPOOHUIITBA XyTPOBOi CHPOBUHHU
Ta M’sica HyTpii B 3aKpUTUX NPUMIIIEHHSX 3 PETYIbOBAaHUM MIKPOKIIMATOM.

XKuBy wmacy HyTpiii BH3HAUaldM MIISXOM 3BKYBaHHS, 3 PO3PAXyHKOM aOCOJIOTHUX Ta
cepeIHb01000BUX MPUPOCTIB. PiBeHb BIATBOPHOI 3/1aTHOCTI TBAPHH XapaKTEPU3yBaJIM Ha MiJICTaBi
MOKa3HUKIB TUTITHOCTI CAMOK Ta BHUXO/Iy MOJIOJHSIKY Ha OCHOBHY CaMKYy.
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[Tnomy mKypok HyTpii BU3HAYalld LUIIXOM MHOXKEHHS JOBXHHU IIKYpKH HA IOJBOEHY IIUPHHY
MOCEePEINHI JOBXKHHU HIKIPKH.

[Tin yac mpOBENEHHA EKCIEPUMEHTAJIbHHUX JOCTIKEHb NOTPUMYBAJIUCh MDKHAPOJHUX BHMOT
«EBpOTENChKOT  KOHBEHINI  3aXUCTy  XpeOSTHHX  TBapWH, M0 BUKOPUCTOBYIOTHCS B
eKCTIIEpUMEHTAIBHUX Ta IHIMX HayKoBUX HULIX» (CtpacOypr, 1986 p.), Ta BigmoBigHOro 3aKoHy
VYxpainu «IIpo 3axucT TBapuH BiJ )KOPCTOKOTO MOBOKEeHH Ne 3447-1V Big 21. 06. 2006 p.
OTtpumanuii dpoBHii MaTepiaa 00OpOOICHO METOIOM BapiallifHO CTATUCTHKH 13 3aCTOCYBAaHHSIM
nporpamuoro 3adesnedenns Microsoft Office Excel.

PE3YJIbTATHU JOCJ/IIIKEHb

Hamu npoBeneHO JOCTIIKEHHS IO BCTAHOBJICHHIO €()eKTHBHOCTI IPOMUCIOBOTO CXpEIIyBaHHS 3a
paxyHOK BUKOPUCTAHHS IUIHUKIB HYTpid OUI01 iTaniiicbKkoi MOpOJu Ha camMKax CTaHAapTHOIO
TUIy 3a0apBiE€HHS, TaK SK JaHUM BUJA CXPEUIyBaHHS J1a€ MOJKJIMBICTb OTpUMAaTH CpiloOsicTe
3a0apBJIEHHS XyTpa y Halla/IKIB.

EdexTuBHICTE MPOBENECHOTO CXpENIyBaHHS HE MOJKIIMBO OIIIHUTH 0O€3 MOINepeHhOTO BHUBUCHHS
CTaHy MPOJYKTHUBHUX O3HAK y BUXIJHOTO MOTOJIB’Sl, B TOMY YMCJI )KMBOI Macu Ta BCTAaHOBJICHHS
PIBHS BIATBOPIOBAJIBHOI 3JJaTHOCTI.

XapakTepucTHKa piBHS NPOAYKTUBHUX O3HAK BUXITHOTO MOTOJIB’ Sl HYTpili HaBeJeHO B Tabmui 1.

Tabmung 1. [TpogykTUBHICTS BUXIAHUX MOPIA HYTPid

. . Kusa maca ID1inHICTD,
I'pynu n, ron. | Bik, mic. X + Sx, KT -
CaMKu CTaHJAPTHOTO THITY 50 o4 5.9 + 0,25 7.2
3a0apBIeHHS
Camui: 5 24 6,8 + 0,39 i
CTaHJAPTHUM THUT 3a0apBIICHHS
Oina itaniiicbkoi mopoaa 5 18 6,6 £ 0,28 -

3 MeTOI0 MPOBEICHHS CXPEIlYBaHHS BiMIOpaHO CaMOK HYTPid CTaHJApTHOTO THUITY 3a0apBJICHHS
YKHUBOIO Macoro 5,9 + 0,25 kxr Ta 3 cepeiHbOIO0 IUTAHICTIO 7,2 TOJIOBU MOJIOTHSKY Ha 1 IPOYKTUBHY
camky. Cam1i HyTpiif cTaHZAPTHOTO TUIYy MaJld KUBY Macy, Ha 15,2 % Ouibllie HDK Y JAHOTO THUILY
camok. JKuBa maca mIigHUKIB OU101 iTaiiichkkol mopoaud Ha piBHI 6,6 kr, mo Ha 11,8 % Oirbiie
Macu CaMOK MaTepHHCHKOi OCHOBU. CHOCTEpIra€ThCsl YITKO BUPAXKEHUM cTaTeBuil neMopdizm 3a
KUBOIO MAacOI0 y HYTpill MDK IUTIAHUKAMU PI3HUX MOPIJ Ta CAMKaMHU MaT€PHUHCHKO1 OCHOBH.
EdexTtuBHEe BUPOOHHUIITBO XyTPOBOI CUPOBHHU Ta M’sca HYTPi MOXKIIMBE 32 PaXyHOK IMOJIIMIICHHS
BIITBOPIOBAIIHOT 3[aTHOCTI CaMOK, 30UIBIIYIOYM TPU LBOMY KUIBKICTh BIATOAIBENILHOTO
MOJIOAHSKY. PiBeHb BIITBOPIOBATIBHOI 3JATHOCTI CAMOK HYTPiil HaBeJIeHO B TaOuIIi 2.

Tabmuns 2. BigrBoproBalibHa 3MaTHICTh HYTPii

5 3 =
= ~ ~ BT u E
o 8 > ) )
~
;& g x| f
) =) o E o =
s E =X .. QO T =
s 5 = ITminHicTD, ‘B - e)
I'pynu o = S ron o 2 B 5
=@ = . 5 > =
3 T = ? o g 0
A 5 3 2 & 5
= b= <p) =
< Z & &
o = @
an) o
KonTponbHa 25 24 173 87 | 86 7,2 97 1,01:1
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| Jocmimma | 25 ] 24 | 168 | 83| 85 | 7,0 | 9% | 1102 |

Amnani3z BiATBOPHOI 3/1aTHOCTI PENpOAYKTUBHOTO IMOTOJIB’S HYTPid CTAHIAPTHOTO THITY 33 PI3HUX
METOJIB PO3BEJICHHS BKa3ye Ha Te, 10 IpPU YUCTOTOPOAHOMY YTPHUMaHHI IUTHICTH CKiagae 7,2
roiiB. BuUKOpHCTaHHS TPOMHCIOBOTO CXPEIIyBaHHS, 3a pPAaXyHOK e(eKTy TeTepo3ucy, [ae
MO>KJIUBICTh JCIIO MiIBHUITUTH PIBEHb IUITHOCTI Ta KUIBKICTh OTPUMAHOTO JOOOBOTO MOJIOTHSKY.
[Tmigaicte camox Il mocmiznoi rpymu 7,0, mo Ha 2,9 % MeHIIE HDK NPH YHCTOMOPOJHOMY
po3BeneHHi. PiBeHb 30€peXeHOCTI MOJOJHIKY 0 BITyYEHHS SIK YHCTOIOPOJHUX TaK 1 momiceit
cKiagae B cepeanbomy 96-97 %.

EdextuBHICTS BHPOOHHUITBA NPOMYKIIi Tamxy3i HYTpPIiBHUITBA OIHIOETHCS PIBHEM BIATBOPHOT
3IATHOCTI CaMOK, a TaKOX 3a MOKa3HUKaMH POCTY 1 PO3BUTKY Ta 30€peKEHOCTI MOJIOJHSKY, IO B
MOAATBIIOMY 3a0e3rneuye OTpUMaHHS PI3HOMaHITHOI CUpOBUHU. [IOKa3HMKM POCTY 1 PO3BUTKY
MIJOCIITHOTO MOJIOJHSIKY HAaBEJIEHO B TaOJuii 3.

Tabauig 3. Pict 1 po3BUTOK MOJIOJHSKY HYTpid, X + Sx

Cepennno-
iogo?in Maca  wuytpiit | [lepion [Tepenszabiiina
I'pymu ot Hngl))iﬁ 10 IpH BIUTYYE€HHI, | BIArOi- KUBA Maca
I — (r) BJIl, IHIB HYTpii, KT
(r)
KonrponrsHa 24 47,2 +1,60 1658,0 + 425 4518,0 + 88,4
120
Hocnigaa 31 45,1+ 1,80 1576,0 + 37,9 4285,0 £ 81,9

JloTpuMaHHS HOpPM TOJIBII, & TaKOX 300TIME€HIYHUX HOPM YTPHUMAaHHS, A€ MOXKJIUBICTh
BHUPOIIYBaTH TMOBHOIIHHUN, CTOCOBHO POCTY 1 PO3BUTKY BIATOAIBEIbHUN MoomHsAK. Ha pict 1
PO3BUTOK MOJIOJHSKY BIUIMBA€ PIBEHb MOJOYHOCTI MaTOK Ta MPOSIB MAaTEPHHCHKHX SKOCTEH Ha
OCHOBI TIOBHOIIIHHOT T'OIBJII PEMPOYKTUBHOIO MMOTOJIB . BimydeHHS MOJIOTHAKY 31HCHIOETHCS
JIMIIIE 33 JIOCTATHBOT'O PIBHS KHMBOI MacH.J[OCHiDKEHHSIMHM BCTAaHOBJICHO, IO MOJIOJHSK HYTpid
CTaHJIaPTHOTO TUITY 3a0apBiieHHs Ha 5,2 % mae OUIbILY )KMBY Macy MpH BiUIYYEHH1 B IOPIBHSHHI 3
MOMICHUMH otHOJTiTKamu 11 rpymu.

[Ticns BimmydeHHS MOJIOAHSK IHTEHCHBHO 30UIBIIYE CBOIO Macy. 3a Mepioja BiAromiBiIl KOSQIIi€HT
IHTEHCHBHOCT] HAKOTTMYCHHS )KMBO1 MacH 3HAXOUThLCS Ha piBHI 2,7.

OCHOBHMMH TMOKa3HUKaMH €(PEeKTUBHOIO BUPOOHUIITBA MPOAYKIIi Taimy3i HYTpIiIBHHITBA € 00 €M
OTPUMaHOI M’SICHOI Ta XYTpOBOI CHUpOBUHH. PiBeHb M’ACHOCTI OO0’€KTIB TOCHOJApIOBAaHHS
OI[IHIOBAJIM Ha MiJCTaBl KOHTPOJIBHOTO 32000 MOJOJHSKY CaMIliB MiAAOCTHIAHMX Trpymn. 3abiiHi
SIKOCT1 MOJIOJIHSKY HYTpiil HaBeeHO B TaOmuIl 4.

Tabmuis 4. 3a0iitH1 IKOCT1 MOJIOTHSKY HYTpid, n = 20

n - .. o [Maca
Tpyna 2, [lepenzaliiiHa Maca Tymku, 3a6¥I/IHI/II/I -
Mmaca, (T) r) BUX1]1,%
COJ1 ()
K;’HTP"“"H 20 4518,0 2543,0 66,3 235,0
JHocmimHa 20 4285,0 2383,0 5,6 215,0

3a mepen3abiifHOIO JKMBOIO MacoOl0 CIIOCTEPIraroTbes JIesKi BIAMIHHOCTI MDK TpylnamMu
BIJI'O/1IBEJILHOTO MOJIOJHSKY PI3HOTO MOXOJDKEHHS. MOJIOJHSK MPU YHCTONIOPOHOMY PO3BEAEHHI
3a JJaHUM TOKa3HHKOM JOMIHY€ Haj MOMICHHM, Jie TlepeBara CTaHOBUTh B Mexax 5,4 %, mo B
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nojanbmomMy GopMye BiIMIHHOCTI 32 MacolO TYIIKH.

3a Macoro TYIIKH YHCTOTIOPOAHUI MOJIOIHSK Ha 6,7 % JOMiHye HaJ MOMICHUMHU OJHOJITKaMu. 3a
3a0iifHUM BUX0J10M TiepeBara craHoBuTh 0,7 %. 3a po3MipoM MEYiHKW 3HAYHUX BIAMIHHOCTEH MiX
JOCIiTHUME TPyHaMH He criocTepiranock. 11 maca Ginblue 3anexana Bin po3Mipy TBAPHHHM, HiK Bif
TeHETUYHOT HAJIEKHOCTI.

Xapaktep HachiayBaHHS 3a0apBJICHHS XyTpa Yy TIOMICHOTO MOJIOAHAKY HYTpii BKa3ye Ha
YHCTOTIOPOAHICTh BUXITHUX OATHKIBCHKUX ()OPM, BUKOPHUCTAHHUX IPH MPOBEIEHHI MPOMHCIOBOTO
CXpelIyBaHHSI.

B KOHTpOJIBHII Tpymi BECh MOJOTHIK MPU YHCTOTIOPOJAHOMY PO3BEICHHI, IO HAPOJIUBCS IICIS
CIJIAHOBAHOTO TAapyBaHHsS, OyB BHKIIOYHO CTaHAAPTHOTO THITy 3a0apBICHHS, HI0 BKa3ye Ha
TOMO3UTOTHICTh O3HAKM KOJBOPY XyTpa BHUXITHHX MOpPiA. Y HMOMICHOTO MOJIOIHSKY BCi TBapHHU
Malii  CcpIONISICTHIT  KoJiip 3a0apBieHHs BOJIOCSHOTO mokpuBy. [losiBa 1bOTO 3a0apBiICHHS Y
MOJIOJHSKY Oysa OYIKyBaHOIO.

O3Hak 3a SIKUMU MPOBOJATH OLIIHKY XyTPOBOi CHPOBHHHU 1€ i Maca Ta IJIoLa.

Tabmuig 5. Maca 1 uionia XyrpoBoi CMpoBUHM HYTpii, X + Sx, n = 20

I'pymna n, TOJL Maca, r [Lnoma, cM?
KonTtponpaa 20 2146 + 16,4 1022,7 + 41,6
JocmigHa 20 1955+ 9,6 980,0 + 16,5

Cepennst Maca MIKypoOK HYTPiM CTaHAApPTHOTO THITY 3a0apBiieHHs ckiana 214,6 + 16,4 1., a cepenus
Maca XyTpa MOJIOJHSKY HYTpii cpibisicroro Tuiy 3abapBieHHs ckiana — 195,0 + 9,6 r, mo Ha 9,8
% MeHI1Ie B MOPIBHSIHHI 31 CTAaHAAPTOM.

Inoma XyTpoBoi CHPOBUHH Bijl CTaHIAPTHUX HYTpii 1022,7 + 41,6 cM? IpoTH IO CPibISLCTOrO
xyTpa HyTpiit 980,0 £ 16,5 cm?, mo Ha 4,35 % MeHIIe.

XyTpoBa CHpOBHMHA HYTpI CTaHAApTHOTO THUNY 3a0apBiieHHS (OTpUMAHO BiA HYTPId npH
YUCTOTIOPOJHOMY PO3BENIEHHI) OuTbllia B po3Mipax, HDK Yy OTHOMITKIB cpibmscroro tumy. lle
MOB'I3aHO 3 TUM, IO BIIHOCHO HYTPiM CTaHAApPTHOIO THUILY MPOBOJUTHCS TPHUBAIIIIA CEJEKIIiiHA
poboTa y HampsiMy 30UTbIIEHHS TabiTycy (po3Mipy) TBapHH, 0 OTOTOXHIOETHCS B MOJAIBIIOMY 3
PO3MIpOM OTPUMYBAHOI XyTPOBOT CHPOBUHH.

EdexTuBHICTE BUPOOHUIITBA MPOAYKI[Ii TBAPUHHMUIITBA OIIHIOETHCS HA MiICTaBl 00’ €My Ta BapTOCTI
oTpuMaHoi cupoBUHU. OCHOBHMMHU BUJAMH IMPOIYKIl MPU yTPUMaHHI HYTpPild € M'ACO, a TaKOoxk
XyTpo. 3arajgbHa BapTiCTh BUPOOICHOT POAYKIlii HABEJACHO B TaOIUIII 6.

Tabnuns 6. Bapticts Bupo61eHOT mpoayKiii

I'pymin
Howasmmin Konrponbua o JlocnigHa
Cepenns Maca 1 Tymiku, Kr 2,54 2,38
CepenHs BapTiCTh IIKYPKH, TPH. 100,00 150,00
CepenHs BapTicTh 1 KT M’sica TpH. 150,00 150,00
Bapricts BUp0OI€HOTO M sica, TUC. TPH. 381,0 357,0
Bapricts npoaykitii y po3paxyHKy Ha OJIHY BHPOILEHY 481.0 507.0
TOJIOBY MOJIOTHSKY, TPH.

BpaxoByroun cepenHio rypToBy BapTicTh 1 Kr M’sica HyTpiif Ha piBHi 100,0 rpuBeHb, TOCIOAAPCTBO
OTpUMY€E BUPYUKY Bijl peamizallii M’sica 3a oJHy TonoBy B Mexax 381,0 rpu mpotu 357,0 TpH Bix
IMOMICHHMX OJHOJIITKIB, 110 Ha 6,7 % MeHIIIe.

L{iHHOO MpOIyKIi€ MpH 32001 HYTPii BBaXKA€THCS XyTpOBa CHUPOBHHA, BAPTICTh SKOI 3aJICKUTh
BiJl PO3MIpY, METOly 3HATTS, KOJIbOPY Ta SIKOCTI BOJIOCSHOTO OKPUBY. XyTpOBa CUPOBHHA HYTpIii
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Ma€ pi3Hy BapTiCTh B 3AJIEXKHOCTI BiJ] po3Mipy Ta 3a0apBieHHS. XyTpo CpibasicToro 3abapBieHHs Ha
50 % wmae BUIy BapTiCTh MO BIAHOIIEHHIO O CTAaHAAPTY. 3a OJHY LIKYPKY CTaHIAPTHOTO THILY
3abapBieHHs rocnoaapctBo orpumye 100,0 rpuBeHb, a 3a HIKYpKY CpiOISCTOro TUITy 3a0apBiIeHHS
— 150,0 rpu. 3araspHa BHpydYKa Bix peamizamii Bci€i MpOAyKIii MpH OJHAKOBUX BUIATKAaX Ha
yrpumanHus Oyzne 481,0 rpH Bin cranmaptHux HyTpid npota 507,0 rpu y momicceit, mo Ha 5,4 %
Oinblre.

TakuM 94MHOM TalTy3b 3BIPIBHUIITBA € CHPOBHHHOKO 023010 JIJIsl IEpepoOHOT MPOMHUCIOBOCTI — XyTPO
Ta BUPOOHHUITBA BUCOKOJIETUYHOT MPOIYKIIii TAKOT SIK M'SICO 11 HACEITICHHS.

IcHye 3Ha4YHa KUTBKICTH TOPIN HYTPIH, SKi BIAPI3HAIOTHCS KOJBOPOM 3a0apBIICHHS BOJIOCSHOTO
MOKPHUBY, IJIOLICIO MIKYPKH Ta PI3ZHOIO )KMBOIO MACOI0, IO OI[HIOETHCS B MOJAIBIIOMY 32 00’ €MOM
BHUpoOeHoi mpoaykiii. Tomy, ehekTUBHICTD Tamy3i HyTpiiBHUIITBA MOYKHA MTOKPAIINTH 32 PaXyHOK
BUpPOOHUIITBA M’SICHOI Ta XYTPOBOI CHpPOBHMHHU €KCKJIIO3MBHOTO 3a0apBiEHHS, BapTICTh SKOi
MIEPEBHUIIYE CTAHIAPT.

BUCHOBKHA

[Ipu yncTONnOpoAHOMY PO3BEAEHHI Ta MDKIIOPOIHOMY CXpelllyBaHH1 OyJI0 OTPUMaHO MOJIOJIHSK MpU
BI[UTy4eHH1 cTaHAapT Ha 5,2 % 3a XHMBOIO Macol OulblIe MOMICHUX OJHOJITKIB 3 3arajlbHUM
Koe(]iIieHTOM 1HTEHCUBHOCTI 30UTBhIIICHHS XUBOi Macu B Mexax 2,7. Ilepem3abiitHa >kuBa Maca:
gucronopoaHux — 4,518 kr npotu 4,213 Kr y NOMICHMX OJHOJITKIB;, PI3HUIII 3a Macor Tyl
CTaHOBUTH 6,7 % 3 cepenHim 3a0iiHUM BUx010M 56,3 % Ta 55,6 % BinmoBigHO.
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FEATURES OF INTERBREED CROSSING IN NUTRIA

V. Pokhyl, L. Mykolaichuk
DNIPRO STATE AGRARIAN AND ECONOMIC UNIVERSITY
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Interbreeding in nutria makes it possible, with a sufficient fodder base, due to the effect of heterosis,
to increase the level of productive traits, including live weight, slaughter yield in a crossbreed with
simultaneous obtaining of excellent quality fur raw materials. The use of this technological measure
makes it possible to change the color of the fur. The peculiarities of crossbreeding with the use of
breeders of white Italian nutria on queens of a standard typical (dark brown) color are outlined,
which makes it possible to obtain young animals for fattening for meat, as well as raw fur. silver
colored materials. The live weight of female nutria is 5.9 + 0.25 kg with an average fertility of 7.2
young heads per 1 productive female. Male nutria of the standard type have an average live weight
of 15.2% more than females of this type, and the average live weight of the white Italian breed is
6.6 kg, which is 11.8% more than the weight of females of the original breed. At the same time, the
survival rate of young at weaning is on average 96-97% for both purebreds and crossbreds. Young
nutria of standard color have 5.3% more live weight compared to local peers. The coefficient of the
intensity of the accumulation of live mass in the experimental young is at the level of 2.7. The
carcass weight of purebred young animals is higher by 6.7% compared to peers, and the slaughter
yield, respectively, by 0.7%. It was established that the average weight of the skin obtained from
one head of young nutria of the standard color is 214.6 g, of the silver type - 195.0 g, which is 9.8%
less compared to the standard. The area of raw fur of a standard nutria is 4.35% larger than the area
of silver fur. To increase the economic efficiency of nutria production, it is necessary to increase the
number of nutria, as they are a source of dietary meat and valuable fur raw materials. Breeding of
standard nutria, which are distinguished by excellent fertility and preservation of young, makes it
possible to crossbreed to obtain fur raw materials of a silver type of color, which is in great demand
among consumers in its natural form, without dyeing and tinting.

Key words: nutria, crossbreeding, slaughter yield, slaughter weight, mass of fur raw material, area
of fur.
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EQUIPMENT FOR CRUSHING COBS, GRAIN-COB MIXTURE AND CORN COBS

S. Uminskyi, A. Moskalyuk, B. Lebedev, S. Dmitrieva
Odessa State Agrarian University

Solving the tasks of improving the grinding process based on the use of new equipment that meets
the principle of zero-waste technology acquires practical significance and is relevant for feed
production. When substantiating the principle of action and operating conditions of a disk shredder,
it is necessary to take into account the mutual influence of many structural, kinematic and loading
parameters, taking into account the physical and mechanical properties of the processed material.

Key words: rod, grinding, combined fodder, pellet, productivity.
PROBLEM

The primary challenge of feed production means saturating the feed market with the right products
to help feed our growing world, whose population is expected to grow by nearly 30 percent by
2050. At the same time, it also means helping to adapt to increasingly complex market forces, the
impact of regulatory requirements and changes in their operations, encouraging farmers to
maximize feed utilization and improve animal productivity. From the assessment of raw materials
to the formulation of compound feed and solutions to increase productivity - we can increase the
profitability and quality of products. The influence of the size of feed particles is a very important
topic these days. This is because there are two opposing views on their use: on the one hand, a finer
grind improves digestibility, and on the other hand, coarse ingredients are necessary for the natural
functioning of the gastrointestinal tract (Gl) [1,2].

ANALYSIS OF THE LATEST RESEARCH

As in most animal experiments with feed, the effect of feed particle size is measured on such
parameters of live animal performance as feed intake and digestion time, body weight and specific
feed utilization. However, a possible change in particle size should also take into account aspects of
the manufacturer, such as plant efficiency (eg energy consumption and productivity), as well as
changes in feed quality parameters (eg pellet quality) and classification of feed ingredients. The first
step in feed production is mixing and then size reduction (grinding), which results in a reduction in
grain size. As a rule, reducing the size of the particles leads of the components, which allows them
to interact more intensively with digestive enzymes and acids in the gastrointestinal tract of the
animal. Over the last decade, attention has shifted to a diverse structure of feed. Smaller particle
sizes improved specific feed consumption in pelleted feed, but no improvement was observed for
pelleted feed - but a deterioration. The decrease in the quality of pellets (appearance of smaller
fractions in the feeding system) did not negatively affect productivity compared to the diet
containing finely ground corn. The quality of grinding, in addition to the composition, is best
influenced by the technology used (hammer grinding machine, roller chair).

THE AIM OF THE STUDY

Corn cobs have specific physico-mechanical properties that are not sufficiently studied, and at this
time there are no effective methods and means of crushing that ensure obtaining cob grain of the
necessary granulometric composition that meets zootechnical requirements.

RESEARCH RESULTS
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The addition of crushed corn and whole grains to feed often occurs on farms, which is not related to
production costs. This way of feeding is very common in Western Europe. Another version is that
whole wheat grain is added to the mixer before granulation. This results in very good pellet quality
and eliminates selective feed consumption. The disadvantage is the smaller size of hard grain
compared to the option in which the same amount of wheat is added to the finished feed after
granulation. It should also be noted that when using crushed corn grain or whole wheat grain, such
quality parameters as physical characteristics (color, smell), absence of pollutants, microbiological
status and nutritional value are always emphasized. The first are interesting from the point of view
of feed hygiene, and the second - from the point of view of feed formulation. Of course, the
implementation of crushing, grinding and granulation requires large investments (both on farms and
at feed production enterprises), and the payback period is affected by many factors [3,4]. However,
since they have a positive effect on animal productivity as well as feeding costs, their practical
application is recommended - in addition to feeding management, which of course requires
increased attention. Corn is a high-yielding product that has widely established itself as a universal
crop used in grain, fodder and technical areas. In our country, corn is grown mainly in the fodder
direction. Feeds using corn for the production of roughage for ruminants with crushed cobs have
found considerable distribution. Further use of such fodder is advisable in combination with
concentrated and juicy fodder. All components of corn have the necessary signs of good digestion
by the animal body and are quite easily digested. The nutritional value of corn products meets the
requirements for a rational balance of nutrients, for example, 100 kg of green mass of the plant is
characterized by 32 fodder units (k.0.), and the same amount of chopped stalks already has 35 k.o.
The relative yield of corn cobs is from 10% to 20% of the weight of the grain. A relative
profitability of 18% can be used as an average share. In developed countries, corn harvesting is
mainly done by universal harvesters with a suitable header and settings of working parameters for
this operation. The removal of corn harvest residues has not yet been properly resolved. The
problems are low density and mainly high moisture content in straw, which contains stems, leaves,
cobs and husks. In developing countries, corn harvesters use a husking combine or pick the cobs by
hand. Collected are often dried naturally. Natural drying of corn cobs contributes to a significant
reduction in the total consumption of fossil fuels. After drying at the end of February or in the first
half of March and threshing the grain, the corn cobs remain in the farm yard. The humidity of cobs
is usually 10-12%, which is about 2% lower than that of grains [5,6].

As an object of research, the cores of corn cobs with an initial moisture content of W = 80.5%,
subjected to threshing in a combine, were chosen. In accordance with the task, the search parametric
indicators are shown in Table 1. The need to develop the design of the unit for preliminary grinding
of rods is determined by the task of obtaining the linear dimensions of the crushed rods, which
allow to ensure loading of the working area of the disc grinding machine with the screw feeding
device, which ensures the final stage of the process.

Table 1. Parametric indicators of the study

Direction of research Parameters
searching constant variables
Chemical composition, Humidity
nutritional value - 8+ 0.5% -
Granulometric composition Length, diameter,
density - -
Strength properties Shear strength limit, The size of the | Humidity 8...20%,
compression samples variation step 2%
Determination of the rational Average length of Humidity The gap between the
values of the parameters of crushed rods and 14+ 0.5% disks is 5...25 mm,
the disk shredder energy consumption the angular speed is
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10...50 s-1

Determination of the
granulometric composition of
crushed rods

Length, diameter,
density

Humidity
8+ 0.5%

Setting rational values of the
parameters of the rod
crushing process in the
machine

Weighted average
particle size, energy
consumption,
machine throughput

Humidity  8...20%,
outlet gap 0.2..8.0
mm, groove inclina-
tion 20...700, speed

500...1000 rpm

Grain diameter, bulk
density - -

Determination of the
granulometric composition of
crushed rods

Angles of natural
slope and external -
friction
Coefficients of
external and internal -
friction

Humidity
8+ 0.5%
Frictional properties of
crushed rods and grits

The pressure on the
product layer is
0.5...6.0 kPa

Deformative properties of Duration 5 min.

grain

Modulus of elasticity
and lateral pressure

Humidity 8+0.5%,
hydrostatic pressure
H= 2600...2900 mm
Hg. Art.

Aeromechanical properties of Greeting speed

grain -

Ratio ratio of Humidity Air speed 0.5...6.5
fractions 8+ 0.5% m/s

Humidity 8...20%,

When solving the task, it is expected degree of linear grinding within the range of 3...5, based on
the maximum length of the used rods of 150...180 mm. As a result of grinding the raw material, the
average linear dimensions of the particles should be between 45 and 15 mm.

CONCLUSIONS

Two truncated conical discs with a grooved surface were chosen by the working bodies of the
shredder as a technical solution that meets the requirements for obtaining crushed particles of corn
stalks with sizes I...5 mm, which is determined by the conditions of rational livestock feeding. In
connection with this, there is a need to empirically determine the main indicators for its
optimization according to the parameters of the granulometric composition of the crushed mixture
and the specific energy consumption.
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YCTATKYBAHHSI IJI51 31PIBHIOBAHHS CTPU/KHIB, 3EPHO-CTPUKHEBOI
CYMIUII 1 KAYAHIB KYKYPY/3U

C. Ymuncekwmii , A.Mockaniok, b.JIe6enes, C. JImurpieBa
OO0ecbKuil OeparcasHull azpapHull yuisepcumem

BupimienHns 3aBgaHb yJOCKOHANIOBAHHS Tpollecy 31piOHIOBAaHHS IX Ha OCHOBI 3aCTOCYBAHHS
HOBOT0 OOJIaJHAHHS, 110 3a/I0BOJIbHSE MPHUHLHUITY O€3BIIXIAHOI TEXHOJOTIT 3700yBa€ MPaKTUUHY
3HAYHICTh 1 € aKTYaJIbHUM Ui BUPOOHMIITBA KOpMiB. Ilpu oOrpyHTyBaHH1 NpUHLMITY Jii # yMOB
poOOTH AMCKOBOrO MOApIOHIOBadYa HEOOXITHO BpaxOBYBAaTH B3a€MHUN BIUIMB 0ararbox
KOHCTPYKTHUBHHUX, KIHEMAaTHMUYHUX 1 HABAaHTa)XYBAJbHUX IapaMeTpiB 3 ypaxyBaHHAM (i3UKO-
MEXaHIYHUX BJIACTUBOCTEH 0OpOOIFOBAHOTO MaTepiay.

KurouoBi cioBa: cmpuoicens, noopionenus, KomoOiKopm, epanyna, npooyKmueHicmo.
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DEVELOPMENT OF RESOURCE-SAVING TECHNOLOGIES FOR HARVESTING
CEREAL CROPS TO PROVIDE LIVESTOCK WITH AVAILABLE FEED

D. Domushchi, P. Ustuianov, A. Maiev, V. Supruniuk
Odesa State Agrarian University

The technologies of combine harvesting and transportation of the grain and non-grain part of the
grain crops harvest (barley, wheat, oats, rye, millet, etc.) are considered as the main finishing
operations for growing grain crops. It is noted that harvesting technological operations sum up the
entire complex of previous production operations and works that make up the technology of
growing and harvesting grain crops. An analysis of operating costs for harvesting the crop from the
field and its transportation to the post-harvest grain processing facility, which account for more than
half of all costs for its production, has been made. The composition of the equipment of various
technologies for harvesting grain cereal crops has been substantiated. The introduction of resource-
saving technologies for growing and harvesting agricultural crops solves the problems of
technological re-equipment of agricultural producers to reduce the cost of work on obtaining
available livestock feed.

Key words: production costs, resource saving, cereal crops, fodder, livestock, technology, crop
storage conditions.

FORMULATION OF THE PROBLEM

Cereal crops are the most important group of cultivated agricultural plants, providing grain as the
main food product for humans, raw material for various industries and used for the production of
fodder for livestock in agriculture. All grain fodder, which is used for feeding farm animals, belongs
to the concentrated type with the content of a large amount of easily digestible nutrients. With its
help, diets are balanced by the content of energy, protein, and amino acids [1].

Cereal grains are mainly energy feed. It contains 84-88% of dry matter, 10-14% of protein, 2-3% of
fat, 60-70% of nitrogen-free extractive substances, represented mainly by starch, and 2-3% of ash.
The level of fiber in naked grains ranges from 2-3%, and in whole grains (barley, millet, oats) — 5-
9%. The nutritional value of 1 kg of cereal grain is 1-1.3 units with a content of 67-106 g of
digestible protein. Cereal grains are the basis for compound feed. The non-grain part of the harvest
of cereal grain crops — straw is used not only as bedding for livestock, but also as feed for animals.
The straw is used in whole, crushed and pressed form. The problem for crop production is the high
cost of produced products — grain. The livestock production receives high cost and low quality
rough and juicy, so-called basic fodder produced in the farms. They are decisive in the structure of
the cost price of milk, as their share is about 70% [2].

Harvesting and post-harvest processing of grain are finishing operations for grain crops production.
They sum up the entire complex of previous works on the optimal selection of zoned varieties, seed
preparation, soil cultivation, sowing, and plant care. However, these are the most resource-intensive
operations. The operating costs for harvesting the crop from the field and transporting it to the point
of post-harvest grain processing make up 50-55% of all costs for its production [3,4].

The purpose of the research is to develop resource-saving technologies for growing and harvesting
grain crops to provide livestock with cheap concentrated feed.

ANALYSIS OF RECENT RESEARCH AND PUBLICATIONS

Agricultural enterprises mainly use two methods for machine harvesting of grain and leguminous
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crops with the use of combine harvesters — one-phase and two-phase. In the first method, all
harvesting operations (mowing, threshing, grain cleaning, collecting straw and chaff) are performed
simultaneously, while in the second method they are performed in two stages: after drying the
stalks, mowed and placed in rolls, a combine equipped with a pick-up picks them up, threshes them,
cleans grain and collects straw and chaff [5].

The two-phase (separate) method is used when harvesting weedy crops and those that easily fall off,
with a density of more than 300 stems per m? and a height of not less than 60 cm. Mowing in
swaths with this method begins in the middle phase of the waxy maturity of winter and spring
wheat and multi-row barley, when grain moisture is 35...25% [6].

Recently, the fleet of wheeled tractors and tractor-trailers has increased significantly in farms. The
research show that 60-70% of intra-farm transportation can be performed by tractor transport [7,8].
In agriculture, the components of production cycles have a probabilistic (stochastic) nature. This is
especially true for harvesting. The duration of this period depends on weather conditions, biology of
plant development, crop variety, soil composition, agricultural techniques, etc. [9,10,11]. In this
regard, there is a need for scientific and industrial searches for such forms of harvesting process
organization that would make it possible to harvest in a short agro-technical time and significantly
reduce losses due to this.

PRESENTING MAIN MATERIAL

The objects of the study are: agricultural enterprises of the Odesa region, areas of cultivation and
harvesting of grain crops, harvesting technological complexes, auxiliary machines for harvesting
grain and non-grain parts of the crop, workers, energy material resources and means: grain
harvesters, vehicles and tractors.

The subject of the research is: technologies for growing and harvesting agricultural crops,
production technological processes for harvesting grain crops, production interaction of technical
means of harvesting complexes and means for their maintenance. To implement the tasks, a
program of experimental and statistical studies was developed, including the following stages:
statistical studies of working conditions, duration, frequency and time of execution for the main
cycles of work by harvesting equipment.

When solving the set tasks, the following methods of scientific research were used:

1. Analysis of advanced production indicators; statistical methods of research and processing of
experimental data.

2. Experimental studies of the operation of the main machines of technological complexes for
harvesting grain crops (hereinafter — complexes) and various composition sections.

For conducting experimental studies in production conditions, a complex was selected, the
production and technological indicators of which are close to the indicators of the given zone. To
determine the given production conditions of the region, an expert survey of the farms main
specialists was conducted. The results of the survey were processed according to the methodology
presented below and the main statistical indicators were determined, which are presented in Table
1: the area of grain sowing and the area of the field for sowing grain crops.

The processing of the experimental studies results was implemented in the following sequence:
experimental histograms were constructed; then the parameters of the empirical distribution were
found; after that hypotheses about the function of the studied quantity were put forward, based on
the form of the experimental curve and the values of its parameters; later the alignment of the
experimental curve was carried out according to the accepted theoretical curves; at the end,
empirical and theoretical curves were compared according to one of the agreed criteria [12].

The following statistical values were determined: the average value of arithmetic samples that vary
around the average arithmetic total — x. This variation was measured by its root mean square
deviation — ox.

If X1; Xo; X3..., Xq IS the implementation of a random variable — «x», then the volume of the
implementation forms a sequence called the original one.
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To construct histograms, the range R, m; hours was determined by the formula:
R= Xmax— Xmin, (1)

where Xmax —IS the maximum value of the measured quantity, m; hours;

Xmin —iS the minimum value of the measured quantity, m; hours.
The value of the interval AX was chosen as constant as possible for the intervals, because otherwise
difficulties arise when calculating the average value. The choice of the interval depends on the
amount of “n” measurements, on the scale and on the purpose of the statistical study. It is
recommended to determine the number of intervals according to the formula:

K < 5In-n, (2)

where K — is the number of intervals, units;

n — is the number of measurements, units.
As a result of the statistical data processing on the conditions of mechanized work according to the
method presented above, distributions were built for: grain sowing area in the farms of the region;
area of fields for grain sowing by farms. The main parameters of the obtained experimental curves
are shown in Table 1.

Table 1. Main distribution parameters characterizing the conditions of harvesting operations

Statistical parameters of distributions
Conditions Arithmetic | Average
for harvesting average, | quadratic | Dispersio | Coefficien | Asymmetr | Kurtosi
grain crops deviation, n, t of Y, S,
3 c o2 variation,
X V as a4
Grain sowing area, 2184.5 1264,5 1598941,0
ha 0 0 0 0,58 0,94 3,17
Fieldarea 10370 | 7132 | %00 0,69 103 | 3,94
for grain sowing, ha 0

The area for grain sowing in farms ranges from 900 to 3400 ha, while the average area of the field
occupied by grain is 103.7 ha with a standard deviation of 71.32 ha. Based on the available data,
histograms of these distributions were constructed — Figures 1, 2.

7

1552 2607 3661 4715 F, ha

Fig. 1. Histogram of areas for sowing of grain crops in farms
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2952 F, ha

82,1 153.2 2242

Fig. 2. Histogram of the area of the sown field of grain crops in farms

For a comparative assessment of production costs — complex fuel and operating costs, four winter
wheat harvesting technologies were considered [13]:

1. Traditional technology — direct harvesting without straw crushing.

2. Traditional technology — separate combine harvesting of grain crops.

3. Zero technology — use of machinery and harvesters of domestic production.

4. Zero technology — use of imported harvesting equipment.

On the basis of these technologies, promising technological maps for growing and harvesting winter
wheat have been developed [14]. All developed technologies are designed for the following
production conditions: the area of cultivation and harvesting is 630 hectares; the duration of
harvesting when the grain is fully ripe is 7 days; the productivity of the main products is 4.6 t/ha;
the productivity of by-products is 4.6 t/ha; the standard crop losses are 3%.

1. Traditional technology — direct harvesting. 6 “Don-1500" harvesters were used for harvesting.
Grain was transported by KamAZ-55102 trucks with GBK-8527 trailers in the amount of 6 units.
Each harvester is serviced by a personal vehicle. Straw — non-grain products are pulled to the edge
of the field by the T-150K-05-09 unit — VTU-10 — 4 units and transported for shredding by the
MTZ-80-2PTS-4-887A unit. The total number is 16 units. Shredding of straw — unit YuMZ-6AKL
— PF-0.5B — 4 units. Fuel consumption: for the entire volume of work is 42787,1 kg; per unit of
work — 67,9 kg/ha. Operating expenses: for the entire volume of work are 72987,75 USD; for a unit
of work — 115,85 USD/ha. (Table 2).

Table 2. Comparison of various winter wheat harvesting technologies by operating costs
Operating costs of complex fuel
and funds
Operating expenses (wages, fuel,
depreciation, maintenance,
repairs - current, capital)

Harvesting
technology

Complex fuel

For the entire Per unit of For the entire Per unit of
amount of work, kg/ha volume of work, USD /ha
work, kg work, USD

1. Traditional - direct | 42 7871 67,9 72 987,75 115,85
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harvesting
(with straw collection at
the complexes)

2. Traditional - separate
harvesting (with
collecting straw at the
edge of the field)

3. Zero technology -
domestic production

equipment (direct 25 336,5 40,2 46 176,89 73,30
harvesting without straw
collection)

4. Zero technology —

imported harvesting
equipment (direct 22 596,2 35,9 48 030,54 76,24
harvesting without
harvesting straw)

33 670,2 53,4 54 193,00 86,02

2. Traditional technology — separate harvesting of grain crops. The ratio of the area of harvesting
grain crops separately and directly is 40% and 60%. Two harvesters “Don-1500", reaper machines
ZhVN-6, pick-up machine PL-150 in the amount of two units are used for mowing and selection of
grain crops. Direct harvesting of grain crops — “Don-1500B” — four units, vehicles — KamAZ-
55102+GBK-8527 — four units. Straw is pushed to the edge of the field by machines and stored at
the edge of the field. The number and composition of machines are the same as in the first
technology. Fuel consumption: for the entire volume of work is 33670,18 kg; per unit of work is
53,4 kg/ha. Operating expenses: for the entire volume of work are 54 193,0 USD, for a unit of work
are 86,02 USD/ha (Table 2).
3. Energy-saving zero technology — machines of domestic production — direct combining of grain
crops. Straw is not collected, but is crushed by a combine harvester and spread over the field,
creating mulch on the surface of the field — saving costs for collecting, transporting and shredding
straw. The number of technological operations decreases, therefore the composition of the
equipment of the collection complex also decreases. There are no units for collecting straw,
transporting and skirting straw. The equipment composition: “Don-1500" grain harvesters — 6 units,
grain transportation vehicles — KamAZ-55102-053 — 6 units. Fuel consumption: for the entire
volume of work is 25336,46 kg; per unit of work is 40,2 kg/ha. Operating expences: for the entire
volume of work are 46 176,89 USD; per unit of work are 73,30 USD/ha (Table 2).
4. Energy-saving zero technology — with machines of imported production. The differences from
the previous technology consist in the use of combine harvesters with twice bigger productivity
compared to the domestic ones and in smaller quantities, twice as well, model “Lexion-480” — 3
units. The number of vehicles for transporting grain is also reduced — KamAZ-55102-053 — 4 units,
due to the use of a hopper-accumulator with a capacity of V=40 m® and unloading into vehicles
with a capacity of 4 t/min. Fuel consumption: for the entire volume of work is 22596,17 kg, for a
unit of work is 35,87 kg/ha. Operating expences: for the entire volume of work are 48 030,54 USD;
per unit of work are 76,24 USD /ha (Table 2).
Analyzing the calculations results of complex fuel operating expences (wages, fuel, depreciation,
maintenance, current and capital repairs of complex machines) indicates that:
1. The lowest fuel consumption per unit of production in zero technology using harvesting
machinery of imported production is 35,87 kg/ha, due to higher productivity of harvesting
machinery and reduction of technological operations — no straw harvesting. The lowest operating
expences per unit of production are 73,30 USD /ha — zero technology with domestically produced
equipment — due to the lower cost of equipment compared to imported equipment.
2. The highest fuel consumption is 67,9 kg/ha in the case of traditional technology — direct
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harvesting due to transport operations for harvesting straw. The largest operating expenses are
115,85 USD /ha — traditional technology — direct harvesting — due to the large number of harvesting
equipment and technological operations for transporting straw.

CONCLUSIONS

Analyzing the calculations results of complex fuel and funds operating expences indicated that the
zero-technology using domestically produced equipment is the least expensive. The first technology
— the traditional one with direct harvesting is the most expensive. Among traditional technologies,
the technology of separate harvesting is the least expensive: fuel consumption is 53,4 kg/ha;
operating expences are 86,02 USD /ha.

The use of energy-saving technologies for harvesting cereal crops will provide the livestock
industry with cheap and affordable fodder.
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PO3POBKA PECYPCO3BEPITAIOYHNX TEXHOJIOT'TH 3BUPAHHSA 3EPHOBHX
KVIBTYP JJIAA 3BABE3ITEYEHHSA TBAPUHHUILITBA TOCTYITHUMHU KOPMAMHA

A. Homymi, I1. YerysHo, A. Maes, B. CynpyHtok
OoecoKuil OeparcasHull azpapHull yuisepcumem

Posrnsinatorbes TexHoOT1T KOMOAitHOBOTO 30MpaHHs i TPAaHCHIOPTYBAaHHSI 3€pPHOBOI Ta HE3EPHOBOT
YaCTUHU YPO’KaI0 3€pPHOBUX 3JIAaKOBUX KYJIbTYP(SIUMEHIO, MIICHHULI, OBCY, XKUTa, poca Ta iH. ), K
OCHOBHI (IHIIIHI ormepalii BHUpOIIYBaHHS 3€pPHOBHX KyJIbTyp. Bigmidaerscs, mo 30upanbHi
TEXHOJIOTIUH1 orepariii Mmia0uBalTh MIACYMOK YChOMY KOMIUICKCY TIIOMEPEIHIX BUPOOHUYHMX
omeparliii 1 poOiT, Kl CKJIaJal0Th TEXHOJIOTII0 BHUPOIIYBAaHHS Ta 30MpaHHS 3E€PHOBHUX KYIBTYP.
3po0eHo aHai3 eKCIUTyaTalliHuX BUTPAT Ha 30MpPaHHS BPOXKAIO 3 TOJIS 1 HOTO TPAaHCIIOPTYBAHHS
Ha roCroIapChKUI MyHKT MICIA30MpanbHOT 0OpOOKH 3epHA, SIKi CTAHOBJISATH OUTBIIIE MOJOBUHHU BCIX
BUTpAaT Ha Horo BUpOOHHMITBO. OOTpYHTOBAHO CKJIaJ TEXHIKHM PI3HMX TEXHOJIOTIH 30upaHHS
3epHOBHX 3JIaKOBUX KYIbTyp. Peamizaifiero pecypco30epiralounx TEXHOJIOTIM BHUPOIIYBaHHS Ta
30UpaHHA  CUIbCBKOTOCIIOJAPCHKUX  KYIBTYP  BHUPIIYIOTBCA  NPOOJIEMH  TEXHOJIOTIYHOTO
MePEOCHAIICHHS CUIbCHKOTOCIIONAPCHKUX BUPOOHUKIB Ui 3MEHIIEHHS coOiBapTocTi podir 3
OTpUMAaHHS IOCTYIHHUX KOPMIB JIJIsl TBAPUHHHULITBA.

KarouoBi caoBa: eupobHuui eumpamu, pecypcosbepexcenHs, 31aK08I Kylbmypu, KOpM,
MBAPUHHUYMEBO, MEXHOJI02is, YMOBU 30UPAHHSL.
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JUSTIFICATION OF THE RATIONAL PROCESS AND PRINCIPLE OF
OPERATION OF THE MACHINE FOR FINE CRUSHING OF RODS

S. Uminskyi, A. Moskalyuk, B. Lebedev, S. Dmitrieva, M. Korolkova
Odessa State Agrarian University

The effective use of corn cobs as part of feed mixtures requires appropriate preparation of raw
materials, namely their grinding to achieve a granulometric composition, ensuring a reduction in
energy consumption for the grinding process. For the effective use of corn cobs as part of fodder
mixtures for cattle, the main requirement is their preliminary grinding to particles up to 5 mm in size
with a fractional content of at least 70% and the use of a non-metal-intensive machine with reduced
energy consumption requirements for the implementation of the process. The principle of operation,
construction and geometric parameters of machines for grinding corn stalks corresponding to their
particle size composition and physical and mechanical properties are analyzed.

Key words: rod, grinding, mixture, granulometric composition.
PROBLEM

In order to increase the productivity of animal husbandry by creating a reliable fodder base based on
the principle of resource-saving technology, a complex of technological, technical and
organizational measures is envisaged to increase the production of coarse, juicy fodder and fodder
grain. The successful implementation of this task becomes possible mainly due to the expansion of
corn crops, which in terms of yield of biological mass and grain, versatility of use and nutrition
surpasses almost all grain fodder crops and occupies a leading place in the world in animal feed
rations [1,2].

ANALYSIS OF THE LATEST RESEARCH

The technological operation of grinding is the most energy-intensive in the work processes of
preparing fodder in the form of hay, silage, grass flour and cuttings, combined fodder and complete
ration fodder mixes. As a result of grinding raw materials, they acquire fluidity, thanks to which the
operations of loading, transportation, dosing, dehydration, pressing are improved, conditions are
provided for the effective performance of canning processes. Along with this, when preparing
fodder for feeding, it is necessary to grind it to a certain granulometric size, depending on the
requirements for the most complete assimilation of this fodder by individual species of animals of
different age groups. The chosen method of grinding, which depends on the physical and
mechanical properties of the feed and its purpose, determines the design of the grinding device, its
parameters, the mode of operation to ensure the minimum specific energy intensity of the process.
Therefore, the consciousness of this work is aimed at studying the regularities of the process of
grinding corn stalks, with the analysis of the designs of machines of domestic and foreign
production, used at that time for processing raw materials. The performed analysis of the designs of
machines for grinding cobs and grain-cob mixture showed that for corn cobs with negligible
moisture, their use is impractical due to the expected high energy consumption and insufficient
efficiency of the process with a significant metal content of the structures, as well as the lack of a
mechanism for operational regulation of the degree of crushing of the product. As a result of the
conducted analysis, it was established that all existing designs of machines for grinding rods, grain-
rod mixture and corn cobs, regardless of the principle of operation, can be conditionally divided
into two groups: the first serves for coarse grinding, the second - for fine grinding of the product
into flour or grain It should be noted that in the existing studies there is practically no data on the
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designs of machines intended directly for grinding corn stalks (threshed cobs) and their
effectiveness on such basic indicators as specific energy consumption and granulometric
composition of the ground product. Data on the physical and mechanical properties of the rods, in
particular, on strength under different types of deformations, on the basis of which the selection of
the principle of operation of the equipment and the development of the design of the grinding
working body should be carried out, are also not given. There are only recommendations for the use
for coarse grinding of corn stalks, which are serially produced by the machine industry: cake
crushers, which require some reconstruction [3], roller crushers, and some others.

The purpose of this study is to develop a design of a grinder for corn cobs, which provides lower
energy consumption and the required degree of crushing, which can be achieved when choosing the
principle of operation of the machine and its working organs, based on the data of the physical and
mechanical properties of the cobs, their structure and granulometric composition .

RESEARCH RESULTS

When considering the principle possibility of using hammer crushers for crushing corn stalks, the
following must be taken into account. Rods obtained as a result of threshing cobs have a moisture
content of 16...18%, after a day it drops to 10..,,12%, and during storage it can reach even lower
values depending on the relative humidity of the air and the storage period. In addition, as a result
of the change in the structure of the rods during the removal of grains from the nests in the process
of threshing the cobs, their specific hygroscopic properties and structure, their strength increases
significantly and the frictional properties change, in comparison with unthreshed cobs of high
humidity, while maintaining the elastic-plastic characteristics that showed anticipatory research and
analysis of available data. Taking into account the above, based on the principle of action of
hammer crushers, which implement the crushing process due to shock loads during intensive
rubbing of the product through the sieve, their use for fine crushing of corn stalks is impractical for
the following reasons:

- when grinding rods with increased strength and changed frictional properties;

- energy consumption for the process and wear and tear of working bodies of hammers and sieves
increases;

- a large number of small particles formed during the destruction of rods of insignificant humidity,
capable of creating fire-hazardous concentrations of mixtures with air;

- puts forward increased requirements for aspiration of the machine and its tightness;

- lack of a mechanism for operational regulation of the degree of grinding of the product

of the considered constructions of hammer crushers when crushing kuruza cobs with a moisture
content of 30...45% (Table 1.8) indicates their significant energy consumption Nud and metal
consumption Mud.

When comparing the expected specific energy consumption for grinding rods and the analyzed
equipment with Nud for grinding cobs, it should be taken into account that in addition to lower
humidity and greater strength, the rods are also characterized by a lower bulk density, in connection
with which the value of Nud for cobs in the comparative analysis should be adopted significantly
higher than those indicated in table 1.8. In addition, greater productivity of hammer crushers at a
high degree of product crushing is achieved due to a significant rotation frequency of the hammer
rotor, which is 3000 min-1 in DM-8 and DKM-5.0 machines, which creates additional
inconveniences during their maintenance and operation, therefore that careful static and dynamic
balancing of the rotors is required.

Table 1. Comparative technical characteristics of hammer crushers for grinding high humidity corn
cobs.
Indexes Units of | IRT DM-8 | IRM-50 | IRM-15 | DKM-5 | DIS-
measurement 165 1M
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productivity t/h 20 8 15 123 82 12

Moisture of cobs | % 43,2 43,5 |46,2 30,2 33,9 45, 8

Rotor speed 2000 2950 1610 - 3000 2260
min-1

Installed capacity | kW 110 30 90 55 30 22

Specific  energy | KW h/t 5,5 2,7 6,0 4.5 3,7 1,8

consumption

Mass of shredders | t 5,1 0,385 | 2,57 2,2 1,03 0,8

Specific metal | kg h/t 255 89 171 179 125 67

capacity

Distribution of
crushed particles | %
by fractions, mm

Until 2 42,7 (39,3 35,6 48,0 41,5 7,6
2.3 21,9 |18,3 14,3 19,2 19,8 3,6
3...4 10,4 |19,0 10,6 15,8 16,6 4.7
More than 4 15,0 |21,9 39,5 17,0 22,10 |87,1
Grinding module, 2,3 2,5 3,2 2,35 2,76 6,95
mm

The analysis of technological methods and designs of machines for grinding cobs and corn stalks
made it possible to establish that it is rational to develop a two-stage process for grinding the stalks,
which includes coarse grinding in toothed crushers and subsequent fine grinding of the stalks to
grains with a particle size of I...5 mm. At the same time, a necessary condition for the effective
implementation of the process, along with the achievement of the required particle size composition
of the crushed mixture, is its low energy consumption. Preliminary grinding of rods, carried out due
to breaking on the side of two-stage toothed discs, must to increase the efficiency of the next
grinding of the product by increasing the productivity of the machine that implements the second
stage of the process, improving the conditions for particle capture by the feeding device and
reducing the specific energy consumption. It should be noted that with the existing technology of
grinding the grain-rod mixture from corn, preliminary grinding of the rods in forage harvesters to
particles of 3...4 cm in size is also used. The choice of the design of the working organs of the
breaker should take into account the linear dimensions of the rods, their configuration and strength
at different types of deformations, which will allow, with justified kinematic and technological
parameters of the machine, to grind the product with minimal energy consumption. The need for
such a choice is due to the fact that the existing designs of machines for coarse grinding are
universal, because they are intended for grinding various coarse and fibrous materials that have
different structures, geometric dimensions and strength properties, in connection with which the
indicators of the technological efficiency of such machines change within wide limits and are not
optimal for individual grinding products. For fine grinding of crushed rods (the second stage of the
process), it is advisable to use a machine design in which the grinding of the product is carried out
due to its repeated cutting by the working bodies while simultaneously stretching and bending in the
process of transportation in the working area. This choice of the principle of action of the shredder
is due to the characteristic features of the rods, which have considerable strength and have a fairly
high elasticity. The material is affected in this way in machines, the working bodies of which are
conical toothed discs. At the same time, the most important condition for effective grinding of a
specific product is reasonably selected geometric parameters of the cutting elements, their location
and configuration.

CONCLUSIONS
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The structural and technological shortcomings of the considered hammer crushers, used for
grinding corn cobs with high moisture content, indicate the impracticality of their use in grinding
rods. With the chosen principle of operation of the machine for fine grinding of rods, it is necessary
to carry out theoretical and experimental studies aimed at substantiation and selection of geometric
parameters of the working organs of the grinder. It should be taken into account that the rationality
of the proposed two-step process of grinding corn stalks should be confirmed by experimental data
on total energy consumption and particle size composition of the ground mixture.
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OBI'PYHTYBAHHS PAIIIOHAJIBHOI'O ITPOLIECY W IPUHITAILY IIi
MAIIWHUA JJIA TOHKOI'O 31PIBHIOBAHHS CTPUKHIB

C. YmuHchkuii , A.Mockamok, b.Jledenes, C. JImurpieBa, M. Koponbkosa
OoecwKuii deparcasnuill azpapHutl yHisepcumem

EdexTuBHe BUKOpPHCTaHHSA CTPUXKHIB KYKYKPYI3H VY CKJIaJl KOPMOBHX cyMilleld mnoTpedye
BIAMOBITHOT MiATOTOBKM CHPOBHHH, a caMe il MoApiOHEHHS Al NOCATHEHHS I'PaHyJIOMETPUYHOTO
CKJIa/ly 3 3a0e3MeUeHHSM 3MEHIICHHS €HEPrOBHUTpAT JUIA 3MIHCHEHHS Ipolecy nmoapioHeHHs. s
e(EeKTUBHOTO BHKOPUCTAHHS CTPIXHIB KYKYKPYI3U Y CKJIaJi KOPMOBHX CyMIIIedl Uil BEJIHMKOT
poraroi Xyz100M OCHOBHOIO BHMOTOIO € iX MoTepeaHe NoApiOHeHHS 0 YaCTOK PO3MIpOM JI0 5 MM 3
¢bpakiiiiauM  BMicTOM He MeHImI HDK 70% 1 BHUKOPUCTaHHSAM HEMETAJIOEMHOI MaliuHU 3
3MEHIIMHUMH MOTpebdaMu €HeprocrnokKMBaHHs Ha 3/iiicHeHHs nporecy. [IpoananizoBaHi NpUHIUI
Iii, KOHCTPYKLIA ¥ IeoMeTpuYHI MapaMeTpu MAaIlMH A 3/piOHIOBaHHS CTPUXKHIB KYyKypy[I3H,
BIJIMOBIJJAIOUUX X IPaHyJIOMETPUYECKOMY CKIany H (PI3UKO-MEXaHIUHUM BJIACTHUBOCTSIM.

KurouoBi ciioBa: cmpuoicens, noopionenns, cymiut , 2paHyiomempuyHuil ckiao.
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IMPOI'PAMA T'OAIBJII KOPIB 3A NTIEPIOJAMHW BUPOBHNUYO0I'O HUKJTY

I. Piznnuyk, 1. Hikonenko, O.Kummanu, K. Maxkwuiocbka, A. I'apoap
OoecbKuil deparcasHUll azpapHull yuisepcumem

3a3Hava€eThCs, MO0 HA CY9aCHOMY €Tarli PO3BHTKY MOJIOYHOTO CKOTApCTBA, Jif0Ya CHCTEMa TOJIBIi
KOpiB HE B MOBHIA Mipi BiAMOBima€ BUMOraM IHTEHCHBHOTO BHUPOOHHUIITBA MOJIOKa Ta MOTpedye
CYTTEBOTO YIOCKOHAJICHHS 3 ypaxyBaHHSM CydacHHX HIAXOJIB MIOJO0 OpraHizaiii HOpMOBAaHOT
roJliBJ1 Ta BUKOPUCTaHHS KOPMIB.

VY BIiZNOBITHOCTI 0 TOMEPEIHBO MPOBEICHUX AOCHIIKEHh BCTAHOBJIEHO, IO PAaIliOH TOMIIBII
JTIMHUX KOPIB 3 T0OOBUM Hal0€M MoJjioka — 10 Kr mpu cTaHAapTHOMY BMICTI XKuUpPY 1 OUITKa, 10
CKJaly SKOTO BKJIIOYEHO MAaKCUMallbHY KUIbKICTb O0’€MUCTHUX KOpPMIB Ta HEOOXIJHY HOPMY
MIHEpaJbHUX J100aBOK Kaublilo, Gocdopy, MarHiro Ta HaTpito, € 0a30BUM NIpU BUKOPUCTAHHI
BITYM3HSHUX HOPM T'OJIIBJI1 IOBHOBIKOBHUX KOPIB %HKBOI0 Macor 500-700 kr.

Mertoro gocnimkeHHs: Oylio po3poOJIeHHsI MporpamMu TOMIIBJII KOPIB 3a TepiolaMu BHPOOHHUYOTO
LUKITY.

3Bakaroud Ha (I310JOTIYHMIA CTaH TBApUH Ta 3JAaTHICTH iX J0 HaWOUIbII eQEeKTUBHOTO
BUKOPHUCTAHHS KOPMIB, TOAIBIISL KOPIB MPOTATOM BUPOOHUYOTO IUKITY NOAUISIETHCSA HA TaKi Hepiou:
TOJIIBJISI HOBOTUIBHUX KOPIB, TOJIBISL KOPIB y MEpIINi mepiof JakTallii, TOMIBIs KOpIB y APYruil
nepioj JakrTamii, rOAIBIsS KOPIB Yy TpPeTi mepiona Jakramii, TOJIBJISA CYXOCTIMHHUX KOpIB, SKY
po3nuisitoTh Ha 181 pazu: 60-11 muis, 10-1 gHIB.

VY BIAMOBIAHOCTI 0 TPOTrpaMH TOJIBJI KOPIiB 3a MepiolaMu BUPOOHHUOTO IHMKIY 3allpOTIOHOBAaHA
CHUCTEMa 3TOJIOBYBaHHSI KOHIIEHTPOBAHMX KOPMIB, TIPH SKI BCE MOTOJIB’S AIMHUX KOPIB BpaHIIi 1
Beuepl MICisA JOTHHS 1 MaKCUMaJIbHOTO CIHOXXMBaHHS 00’€MHCTHX KOPMIB OJIEp)Kye TO 2 Kr
KOMOIKOpMY-KOHIICHTpPATY.

JliitHuM KOopoBaMm 3 JOOOBHM Hajild MoOJOKa 22 Kr J0JaTKOBO, Y MPOMDKKAaX MDK PaHKOBOIO 1
BEUIPHBOIO T'OJIIBJICIO, 3T0I0OBYIOTH 2 KT KOMOIKOPMY-KOHIICHTPATY, 3 T000BUM Ha0€eM 26 KT — 4 KT
KOMOIKOpMYy-KOHIIeHTpaTy. HaiOinbm BHCOKONPOIYKTHUBHI AIHI KOPOBH 3 JTOOOBHM HAJ0EM
MoJioka 30 Kr 1 OUTbIIe J0IATKOBO OJEPKYIOTh 6 KI' KOMOIKOPMY-KOHIICHTPATY.

KurouoBi ciioBa: ditini koposu, KomoOikopmu-KoOHYeHmpamu, Haoitl MOJIOKA.
INOCTAHOBKA IMPOBJIEMHA

MoJiouHe CKOTapcTBO — Taly3b TBapUHHUIITBA YKpaiHM, 10 Mae€ HAWOUIBIIMN MOTEHLIan 3
IHTeHCH(IKaIlll TEXHOJIOrll BUPOOHHUIITBA Ta INJABMINCHHS pIBHA peHTaOenbHOCTL. OgHuM i3
HaWBaXJIUBIMIUX (PaKTOPiB €(HEKTHBHOIO BUPOOHMIITBA MPOIYKIIi MOJOYHOTO CKOTapCTBa, €
parioHajbHE BHUKOPHCTAHHS KOPMIB NpH OpraHizaimii ToJiBji KOpPIB 3a mepiojaMu BUPOOHHUYOTO
ukiy [4,5].

EdextrBHe BHPOOHUITBO MPOAYKIIT MOJOYHOIO CKOTApCTBa MOXJIMBE 3a BHCOKOIO pIBHS
MOJIOYHOI TMPOJYKTUBHOCTI, PErylIsIpHOMY OJIep’KaHHI NPUIUIOAY 1 palliOHAJIBHIA TOMIBII, sKa
3abe3neuyye moTpedy TBApUH 32 BCiMa HOPMOBAHUMU IHTPETI€EHTAMU KUBJIEHHS [1].

Binomo, 1m0 piBeHb 1 MOBHOIIHHICTh TOMAIBII KOPIB — HAWBAXKIUBIII €IEMEHTH TEXHOJOTIYHOTO
nporecy BHUPOOHHUIITBA MOJIOKA, 3yMOBJIEHI BHCOKOIO IHTEHCHBHICTIO BUKOPUCTAHHS TBApUH Ta
HanpyKeHICTI0O 0OMIHY PeYoBHH y mepiof jakTauii. Pi3HUMi piBeHb I'oJiBJII TBAPUH 3aCTOCOBYIOThH
3aJIeKHO BiJl PO3BUTKY KOPMOBOi 0a31 Ta MPOYKTUBHOCTI TBAPHH.

BusHauaroTh piBeHb roiBIi TBAPUH 332 BMICTOM CyXO1 peYOBUHH Ha OJIMHUITIO KUBOI MacH TBapuH,
32 KOHLIEHTpAIlI€I0 MOXXHBHUX PEYOBMH Y CYyXill pPEUOBMHI pallioHy, 3a KUIBKICTIO IMOKMBHUX
peuoBuH Ha 1 M/[)x 0OMiHHOT eHeprii.
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3 ormsAy Ha BHIICO3HAYEHE, TOMIBIIO KOPIB 3a MepioJaMd BHPOOHHYOTO LHUKIY HEOOXITHO
OpraHi3oByBaTH TaKUM YHHOM, 100 OJEp)KaTH BiJi HMUX MAKCUMYM BHCOKOSIKICHOTO MOJIOKa 3a
HU3BKHUX BUTPAT KOPMY Ta 30€pexeHHI 310pOB’s TBAPUH.

Ha cydacHOMy eTari po3BUTKY MOJIOYHOTO CKOTapCTBa, JiF0Ya CHCTeMa TOJIBIII KOPIB HE B IMOBHII
Mipi BiINOBia€ BUMOTaM IHTEHCHUBHOTO BHPOOHHUIITBA MOJIOKA Ta TMOTpeOye CYTTEBOTO
YIOCKOHAJICHHS 3 ypaxyBaHHSM CY4acHUX IIIIXOJIB IOJ0 OpraHizaiii HOpMOBAaHOI T'OMdIBIII Ta
BUKOPHUCTAHHS KOPMIB. BilMOBIIHO O BUIICO3HAYCHOTO PO3POOICHHS MPOrpaMu TOMIBII KOPIB 3a
nepioflaMd  BUPOOHUYOTO LUKITY, BiIPI3HAETHCS AaKTYaJNBHICTIO Ta Ma€ HAYKOBO-TIPAKTUYHE
3HAYCHHSI.

AHAJII3 AKTYAJIBHUX JOCJIIKEHb

l'oxiBnst KOpiB y CTIMJIOBUN MeEpIOJl IPYHTYEThCSI HA BUKOPUCTaHHI PalllOHIB, SK1 CKIAAlOThCS 13
00’eMHCTHX KOPMIB Ta HEOOXIHOT KUIBKOCTI MiHEpaJIbHUX 100aBOK KaJibliito, (hochopy, Maruito ta
HaTpIIo.

Taxki parioHu MOBMHHI 3a0e3medyBaTH NOTPeOy IS MIATPUMAHHS KUTTS 1 YTBOPEHHS MPUOIU3HO
10 kr Mosioka. Y JITHIN 1epioJl BUKOPUCTOBYIOTHCS 3€JI€H1 KOPMHU, SIK1 3a0€3Me4UyI0Th MiATPUMAaHHI
KUTTEBUX (QYHKITIH 1 MOJIOYHY MMPOAYKTUBHICTh Ha piBHI 12 KT.

k110 MoJIOYHA MPOAYKTUBHICTH TIEPEBUIIYE Oa30BHI PIBEHb, KOPOBAM 3BEPX OCHOBHOTO PAIliOHY
3T0JIOBYIOTh KOHIICHTPOBAHUI KOPM, 30ajJaHCOBAHMI 3a TMOKMBHIUMH PEUYOBHHAMH y BIIITOBIAHOCTI
3 JTaHOK TMpOAyKTHBHICTIO. Ha 1 Kr Takoro kopMy MOBHHHO TpumaaaTH 2-2,5 Kr BHPOOIEHOTO
MOJIOKA. Y BHCOKOIPOJYKTHBHUX KOPIiB KUIBKICTH MOJIOKA, OJICP)KAHOTO B PO3paxyHKy Ha | Kr
J0JTATKOBOTO KOHIIEHTPOBAHOTO KOPMY, B JIFOOOMY BHIAJKy ITOBHHHA IIEPEBHITYyBaTH 2,2 KT.
CriBBiTHOIIEHHS! MDK BUKOPHUCTAaHUM CHPHM TMPOTEITHOM 1 YHCTOIO eHepriero makrarii 27/1, 3a
YMOBH, 110 B Mool Mictutbes 4,0 % xupy 13,4 % npoTeiny.

Cximan 1 KUTBKICTh KOHIICHTPOBAHOTO KOPMY HEOOX1THO KOPEryBaTH Y BiJIMOBITHOCTI 3 MOJIOYHOIO
MPOJAYKTUBHICTIO OJMH Pa3 B MICSIIb.

[ToTpeba B MOXMBHHX PEUOBMHAX Y TUIBHUX CYXOCTIHHHUX KOPIB HE3aJICKHO BiJl MEPIOAY POKY
MMOBHHHA 3a0€3MeYyBaTHCS 32 PaXyHOK OCHOBHOTO KOPMY 1 MiHepalbHUX 100aBoK [1].

KpartHicTe romiBii KOpIiB 3aJeKUTh Bia ¢a3u jakTamii 1 KUIbKOCTI KOHIICHTPOBAHHX KOPMIB Y
paIlioHi, a TakoXX BiA CIOCOOY 3roJI0BYBaHHS KOPMIB JIMHMM KOPOBaM: pPO3JAUIBHE 1 y CKIani
3araJibHO3MIIIAHOTO PalliOHY.

3a po3AilTbHOI TOMIBII CIiJl JOTPUMYBATUCh TEBHUX BHMOI IIIOJI0 YE€PrOBOCTI 3TrOJIOBYBaHHS
okpemux kopMmiB. CIHO MOYMHAIOTH 3T0JIOBYBATH JIMIIE MICIS TOTO, SIK TBAPUHU CIIOXKUBAIHU CHIIOC.
3aBasgKH 1IbOMY TI3HINIEC BKIIOYAIOTHCS B JIF0 MEXaHI3MH, sIKI OOMEXYIOTh CIIOKHBAaHHS KOPMY
BHACJIIJOK HAaIIOBHEHHS PYOIIS.

KoHueHnTpoBaHi KOpMHU 3roI0BYIOTH MICs 00’ €MUCTUX, 1HAKIIE TOITaHHS OCTAHHIX 3MEHIIYETHCS.
I[Ipu roxiBai 3a CHCTEMOIO 3arajbHO3MIIIAHOIO pAIiOHYy KOpPIB 3a0€3MeuyloTh CBDKHM,
MIATOTOBJIEHUM 1O TMOiJaHHA KOPMOM Yy BHWIJISAI TOBHOPALIOHHMX KOPMOBHX CyMIiIIEH.
[IpUroToBIAIOTECS IMOBHOPAIIIOHHI KOPMOBI CYMIillli, SK IPaBUIO, 3a JONOMOTOK MOOLIBHHX
3MilllyBaviB-po3/aBayiB, SKUMU TPAHCIOPTYIOTHCS 1 PO3JAarOThcsl HA KOpMOBi croiu (1-3 pasu 3a
106y) [2,3].

META POBOTHU

[Ipenmerom 1040 BUOOpPY TEMAaTHUKU JOCHIIKEHb € aKTyalbHICTh MPOOJIEMU TOJIBII TBapWH Ta
paIllOHaTbHOTO BUKOPUCTAHHS KOPMIB, 3 METOI0 MIABUIICHHS €(QEKTUBHOCTI BHPOOHHUIITBA
MPOIYKIIiT MOJIOYHOTO CKOTapCTBa.

Mertoro nocnipkeHHs Oya0 po3poOsieHHs MporpaMu ToOJiBJII KOpIB 3a HepiojaMu BUPOOHHUYOTO
LUKITY.

Jlnst BUpIMIEHHS O3HAY€HOT METH HaMH IPOAHATi30BaHO Cy4YacHI CHCTEMH HOPMOBAHOI TOMIBI1
TIMHUX 1 CYXOCTIHHUX KOpIB, pO3pOOJIEHO HOBI MPAKTUYHI MIIXOIU JO CKJIAJaHHS PAIliOHIB IS
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KOpiB 3a TmepiojaMH BUPOOHHYOTO IMKIY, BH3HAUYEHO OCHOBHI NPUHIUIHM PO3ALUIBHOTO
3r0/IOBYBaHHSI KOPOBaM 00’ €MUCTHUX 1 KOHIIEHTPOBAHUX KOPMIB.

Marepianom pgocmimpkeHb Oyiga cUCTeMa oOpraizamii HOPMOBAaHOI TOJIBII KOpIB TPOTATOM
BUPOOHUYOTO ITUKITY, CIIOCIO, MOCTIIOBHICT Ta KPATHICTh 3rOJIOBYBaHHSI KOPOBAM KOPMIB paIlioHy.

PE3YJIbTATHU JOCJ/IIIKEHb

Hocmimpkenns: moao po3podku «lIporpamu romiBii KOpiB 3a mepiogaMu BUPOOHHUYOTO IIHKITY»
MIPOBEACHO Y BIMOBIHOCTI 3 HAayKOBO-IOCIIIHOIO pOOOTOIO Kadeapu TeHEeTHKH, pO3BEACHHS Ta
TOJIBJI CUIbCHKOTOCTIONAPChKUX TBapuH OMIECHKOTO JCPKABHOTO arpapHOro YHIBEPCHTETY 3a
HanpsiMOM: «YIOCKOHQJICHHS ICHYFOUMX Ta pPO3pOOKa HOBUX PEIENTIB KOPMOBUX CYMIIICH, ix
BUKOPHUCTAHHS B TOJIBJI1 CUTHCHKOTOCTIOIAPCHKUX TBAPUHY.

VY BIiZNOBITHOCTI 0 TOMNEPEIHBO MPOBEICHUX MAOCHIIPKEHb BCTAHOBJIIEHO, IO PAaIliOH TOMIIBII
JTIMHUX KOPIB 3 TOOOBUM Hal0€eM Mojioka — 10 Kr mpu cTaHAapTHOMY BMICTI XKupy 1 OUTKa, 10
CKJaly SKOTO BKJIIOYEHO MaKCUMAallbHY KUIbKICTb O0’€MUCTHUX KOpPMIB Ta HEOOXIJHY HOPMY
MIHEpabHUX J100aBOK Kanblilo, Gocdopy, MarHito Ta HaTpito, € 0a30BUM NIpU BUKOPUCTAHHI
BITYM3HSHUX HOPM TI'OJIIBJI1 TOBHOBIKOBUX KOPIB %UBO10 Macoro 500-700 kr.

[Iporpama rojisii KopiB 3a nepiogaMu BUpOOHUYOTO IUKITY 3a3HaUeHa B Tabnuil 1.

3riHo JaHuX, 3a3Ha4eHUX B TaOuIl 1 HEOOXIHO BIIMITUTH, IO BUPOOHUYHUMN UK KOPIB, SIKUN
BKJIFOYA€E MTPOMDBKOK MDK JIBOMAa CYMDKHUMHU OTEJICHHSMH, TOAUISETHCSA Ha MEpioj] JaKTaIlii, mepios
3aIlyCKy KOpIB 1 CyXOCTIHHUHN nepiof.

3Bakaroud Ha (PI310JOTIYHMIA CTaH TBApUH Ta 3JATHICTh I1X JO0 HaWOUIBII e(eKTUBHOIrO
BUKOPHUCTAHHS KOPMIB, TOIBIISL KOPIB IPOTATOM BUPOOHUYOTO IIUKITY MOIUISIETHCS HA TaKi Mepiou:
TOJIIBIII HOBOTUIBHUX KOPIB, TOIBJIS KOPIB Y MEPIIANA TEPIOJ] JIaKTallli, TOJIBJISI KOPIB y IpYyruit
Mepioj JaKTallii, TOMIBIA KOpPIB Yy TPETid Mepioj JIaKTallii, TOIIBIS CYXOCTIMHHUX KOpIiB, SKY
po3nutsitoTh Ha 181 pazu: 60-11 muis, 10-1 qHIB.

TpuBanicte HOBOTUIBHOrO miepiomy Jaktamii 30 gHiB. ['OXiBAsS  HOBOTUIBHUX  KOPIB
mudepeHIiioBaHa Ha TP JACKAIH.

VY mepury aekaay miciis OTEJIEHHS KOpOBaM 3rOJIOBYIOTh CIHO JIIOLIEPHH, COJIOMY MIIEHUYHY 1 2 KT
KOMOIKOpMY-KOHIIEHTpPATY.

VY npyry nekaay HOpMY 3TOJIOBYBaHHS KOpPOBaM CiHa 1 COJIOMU JIOTIOBHIOIOTH KYKYPYA3SHUM 1
TpaB’SIHUM CHJIOCOM Ta 30UTbIITYIOTh KUIBKICTh KOHIICHTPOBAHUX KOPMIB 3 2 /10 4 KT.

VY TpeTio AeKay KopoBaM 3roJIOBYIOTh TOBHY HOPMY 00’ €MHCTHX KOPMIB Ta 30UIBIIYIOTh KUTBKICTh
KOHIICHTPOBAaHUX KOPMIB 3 4 /10 6 KT.

Taxkum yrHOM 3a0e31euyeThcss 0OMEKEeHa TOIBJISI HOBOTUIBHUX KOPIB 00’€MUCTUMH KOPMaMH 0
20-mHa Tmicns  OTeNeHHs Ta 3a0e3MedyeTbesl IOCTYNOBE BBEIACHHS JO CKIaay palioHy
KOHIIEHTPOBAaHUX KOPMIB.

Bimomo, mio micias OTeNneHHS KUTbKICTh KOHIEHTPOBAHUX KOPMIB Y pallioHi HE TIOBHHHA
30UTbIIYBaTHCS OUTbIIE HDK Ha 2 KT 3a JeKary, o0 Mikpodiopa pyOls Maia J0CTaTHBO Yacy s
MIPUBUKAHHS 0 HOBOTO CIIBBITHOIIEHHS KOPMIB.

[ToctynoBe 3a0e3redyeHHs MOXKMBHOCTI pPallioHy B HOBOTUIBHUHM Iepioj JakTallii 3abe3nedye
JOCATHEHHS MAaKCUMAJIBHOT MOJIOUHOT MPOIYKTUBHOCTI KOPIB y MEPioj] pO300BaHHS Ta B LIIOMY
3a JIAKTAaIro.

VY mepmmii mepion nakrtamii (2-4 Micsib) KOpoBaM 3rOJIOBYIOTH pallioH, L0 BKJIOYae B cede
00’emucti kopmu (OK) 1 8-10 Kr KOMOIKOPMY-KOHIIEHTpPATY.

VY apyruii nepiof jakranii, IKUi npurnagae Ha S5-7-i MicALl Micis OTeNeHHs, KOpoBaM 3T0I0BYIOTh
00’eMUCT1 KOPMH 1 4-6 KI KOMOIKOPMY-KOHIIEHTPATY.

Y Tperiii mepion maktamii (i3 8§ mo 11 wmicsipb) parioH roAiBii AIMHUX KOPIB CKIAAA€THCS 3
00’eMUCTHX KOpPMIB 1 2-4 KI KOMOIKOpMY-KOHIIEHTpaTy, IO € JIOCTAaTHIM JUIsl 3a0e3neueHHs
MOJIOYHOI TMPOJYKTUBHOCTI, SIKa CTAOUIbHO 3HIDKYETHCS Ta BUIKJIQJaHHS B OpraHi3Mi 3amacis
MO’KUBHUX PEYOBHH.
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VY cyxocTiiHu# mepios KOpOBaM 3roJOBYIOTH HEOOXiTHY KUIBKICTh 00’€MHUCTHX KOPMIB Ta 2 KT
KOMOIKOpMY-KOHIIeHTpaTy. [ToBHEe BUKIIIOUEHHS! KOHIIEHTPOBAHUX KOPMIB 3 paIlioHy ro/iBJi KOPIB
y TepioJ 3alycKy HE PEeKOMEHIYEThCS, 1€ TIOB’S3aHO 3 HAHOUIBII IHTCHCHMBHHM POCTOM IUIO/AA B
el mepioa Ta MOAATBINOID aJanTalield MIKpOOpraHi3miB pyOus m0 HabOpy KOpMiB, skuii Oyxae

BHUKOPHUCTOBYBATUCH y CYXOCTIMHUI TIepioJl Ta MEepio] IaKTaIlil.

VY BIiIMOBIAHOCTI 10 MpOTpaMM TOJIBII KOPIB 3a MepiojaMu BHPOOHHYOTO IMKITY 3alpOTIOHOBaHA
crcTeMa 3r0JIOBYBaHHS KOHIEHTPOBAHUX KOPMIB, MPH SIKiii BCE MOTONIB S JIMHUX KOPIB BpaHIi i
Bedepl Mmiciast MOTHHSA 1 MaKCHMalbHOTO CIIO)KMBAaHHS 00 €MHCTHX KOPMIB OJIEPXKYy€e IO 2 KI
KOMOIKOpPMY-KOHIIEHTpATY.

Tabmuus 1. Ilporpama roaisii KopiB 3a nepiogaMu BUPOOHUYOTO IUKITY

Tpusanictsb YMoBU roaisii JloOoBuit Cxema 3roJJoByBaHHSI KOMOIKOpMY
BupoOoamumii nepioay, JHIB Hagii  [*Cra6inisy | *OcHoBuuit | *OcCHOBHHI
- MOJIOKa, KT qunﬁ KOMOIKOpM- | KOMOIKOpM-
KOMOIKOp | KOHIIGHTPAT | KOHIIEHTpAaT
KOHII\I/IeHTp
aT
Otenenns - OP + 2 kr KK - 2 - -
HoBoTinpuuit 1-10 OP + 2 kxr KK 14 2 - -
nepioy JaxTarii 11-20 OP + 4 xr KK 18 2 - 2
1-30 nuis 21-30 OP + 6 xr KK 22 2 2 2
[Tepmmit mepion
JaKTanii 2-4 31-120 OP + 8-10 kr KK 26-30 2 2-3 2-3 2
MiCSLb
Hpyruii  mepion
JIaKTarii 5-7 121-210 OP +4-6 xr KK 18-22 2 0-2 2
MiCSLb
Tperii  mepion
JIaKTarii 8-10 211-305 OP + 2-4 xr KK 14-18 2 - 0-2
MIiCALb
CyxocriitHui 60-11 OP + 2 xr KK - 2 - -
nepion 10-1 OP + 2 kr KK - - 2 -

JliilHUM KOpoBaM 3 J000BUM Hajill Moyloka 22 KI JOJaTKOBO, y NPOMDKKaX MDK PaHKOBOIO 1
BEYIpPHBOIO T'OJIIBJICIO, 3TOJIOBYIOTh 2 KI' KOMOIKOpPMY-KOHIEHTPATY, 3 1000BUM HaJ0€eM 26 Kr — 4 Kr
KOMOIKOpMY-KOHIIeHTpaTy. Hall0iab11 BUCOKONPOIYKTUBHI A1HI KOPOBH 3 JOOOBUM HAJO€M MOJIOKA
30 xr 1 OLnbIIE JOJATKOBO OAEPKYIOTH 6 KI' KOMOIKOpMY-KOHIICHTPATY.
I'ogiBns kopiB y cyxocTiiiHUI mepion 2 pas3u 3a 100y. KpaTHiCTh 3rofoByBaHHS KOMOIKOPMY st
CYXOCTIMHUX KOpPIB — OJMH pa3 3a A00y. IlpuHImn 3roqoByBaHHsS KOMOIKOPMY-KOHIEHTpATy Takui
caMMi SIK 1 B 1HIIII epioAu BUPOOHUUOTO LUKITY — MICIsS CTI0KUBAHHS 00’ €MHCTUX KOPMIB.

BUCHOBKMU I IIEPCIIEKTHUBA IIOJAJIBIINX JOCJII)KEHDb

102




Agrarian Bulletin Black Sea Littoral. 2023, Issue 107

1. Pamion roziBii AIMHUX KOPIiB 3 JOOOBUM HasoeM MoJioka — 10 Kr mpu cTaHAapTHOMY BMICT1 KHUPY 1
O1Ka, 10 CKJIAAY SKOTO BKIIOUYEHO MAKCHMAIbHY KUTBKICTh 00’€MHCTHX KOPMIB Ta HEOOXIIHY HOPMY
MiHepaJIbHUX J100aBOK Kajblliio, (ochopy, MarHico Ta HaTpio, € 0a30BUM NpU BUKOPUCTAHHI
BITUM3HAHUX HOPM T'OJIiBJIi TOBHOBIKOBUX KOPIiB kHBOO Macoto 500-700 kr.

2. 3Baxaroun Ha (Qi3I0JOTIYHUI CTaH TBapuWH Ta 3AATHICTh iX A0 HAWOUIBII e(PEeKTHBHOTO
BUKOPHUCTaHHS KOPMIB, TOJIBIIS KOPIB MPOTSATOM BHPOOHHYOTO LUKIY HMOJUISETHCS HA TaKi Mepioau:
T'OJIBJISI HOBOTUIBHHUX KOPIB, TOMIBIISI KOPIB Y MEPIINH MEepio JaKTalii, TOMIBISA KOPIB y APYTHi Mepio
JaKTalii, TOAIBIISA KOPIB Y TPETIH Mmepioj JaKTallil, TOMIBIsA CyXOCTIHHUX KOPIB, AKY PO3IUISIOTH Ha JBi
¢dazu: 60-11 guis, 10-1 mHiB.

3. TpuBamicte HOBOTUIbHOTO mnepiony Jaktamii 30 gmiB. [omiBis HOBOTUIBHUX — KOPiB
madepeniiioBana Ha TPH JEKa/IH.

VY mepury aekaay micis OTENEHHS KOPOBaM 3rOJIOBYIOTh CIHO JIFOLEPHH, COJIOMY MIIEHHYHY 1 2 KT
KOMOIKOPMY-KOHIIEHTpATYy.

VY napyry naexkagy HOpMY 3TOJOBYBaHHS KOPOBaM CiHA 1 COJOMH JIOTIOBHIOIOTH KYKYpPYA3SHUM 1
TpaB’sIHUM CHJIOCOM Ta 30UIbIIYIOTh KIJIbKICTh KOHIEHTPOBAHUX KOPMIB 3 2 JI0 4 KT.

VY TpeTio nekaay KOpoBaM 3roJI0OBYIOTh IMOBHY HOPMY 00 ’€MUCTUX KOPMIB Ta 30UIBIIYIOTH KUTBKICTh
KOHIICHTPOBAHUX KOPMIB 3 4 /10 6 KT.

VY nepmuit epion makraiii (2-4 Micslb) KOpOBaM 3r0JIOBYIOThH pallioH, IO BKIIIOYa€E B cebe 00’ eMHCTi
kopmH (OK) 1 8-10 kr KOMOIKOPMY-KOHLIEHTPATY.

VY npyruii mepion nakTarii, SKUi MpuIagae Ha 5-7-i MICSI MICIs OTEJICHHs, KOPOBaM 3TOJIOBYIOTh
00’eMHCT1 KOPMH 14-6 KT KOMOIKOPMY-KOHLIEHTPATY.

VY tpertiit nepion makraiii (i3 8 mo 11 mics1p) parioH roaiBii JIHHAX KOPIB CKIIAIAETHCS 3 00 €EMUCTUX
KOPMIB 1 2-4 KI KOMOIKOpMY-KOHIIEHTpATY.

VY cyxocTiiHMI TIepioJ; KOpOBaM 3rOJIOBYIOTh HEOOXIHY KUIBKICTb 00 €MHUCTHUX KOPMIB Ta 2 KI
KOMOIKOpMY-KOHIICHTpPATY.

Ha manuii mepion mpoBOIATHCS MOCTIHKEHHS MO0 YIOCKOHAJCHHS ICHYIOUMX Ta PO3pOO0Ka HOBUX
perenTiB KOMOIKOPMIB-KOHIICHTPATIB JIsl KOPIB MOJIOYHOTO HAMPSIMKY MTPOTYKTUBHOCTI.
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COW FEEDING PROGRAM BY PERIODS OF THE PRODUCTION CYCLE

I. Riznychuk , I. Nikolenko, O. Kyshlaly, K. Mazhylovska , A. Harbar
OoecoKuil deparcasHuil azpapHutl yHisepcumem

It is noted that at the current stage of the development of dairy farming, the current system of feeding
cows does not fully meet the requirements of intensive milk production and requires significant
improvement, taking into account modern approaches to the organization of standardized feeding and
use of fodder.

In accordance with previously conducted studies, it was established that the feeding ration of dairy
cows with a daily milk yield is 10 kg with a standard fat and protein content, which includes the
maximum amount of bulk feed and the necessary rate of calcium, phosphorus, magnesium and sodium
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mineral additives. is basic when using domestic norms of feeding adult cows with a live weight of 500-
700 kg.

The purpose of the study was to develop a program for feeding cows according to the periods of the
production cycle.

Taking into account the physiological state of the animals and their ability to use feed most efficiently,
feeding cows during the production cycle is divided into the following periods: feeding of newborn
cows, feeding of cows in the first period of lactation, feeding of cows in the second period of lactation,
feeding of cows in the third period of lactation, feeding dry cows, which are divided into two phases:
60-11 days, 10-1 days.

In accordance with the program for feeding cows by periods of the production cycle, a system of
feeding concentrated fodder is proposed, in which the entire herd of dairy cows receives 2 kg of
compound fodder-concentrate in the morning and in the evening after milking and the maximum
consumption of bulk fodder.

Lactating cows with a daily milk yield of 22 kg are additionally fed 2 kg of compound fodder
concentrate between the morning and evening feedings, and with a daily milk yield of 26 kg - 4 kg of
compound fodder concentrate. The most productive dairy cows with a daily milk yield of 30 kg or
more additionally receive 6 kg of compound feed concentrate.

Key words: dairy cows, compound fodder-concentrates, milk yield.
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NPOAYKTBHICTh CBUHEM II’ETPEH 3AJIEXKHO BIJI ATbTEPTATUBHUX
BAPIAHTIB I'EHIB ryr-1 TA mcér

H.Kiposuu, A.KutaeBa , I.Pisanuyk , LITanikap, P. Cycon
OoecbKuil deparcasHull azpapHull yHisepcumem

VY cTarTi moJaHo JOCTIPKEHHS M0J0 moiiMopdismy reHiB piaHomaiHoBoro penentopa (RYR-1) ta
nokycy rena MC4R cBunelt mopoau m’eTpeH (paHIy3bKOTO IMOXOJKEHHS Ta iX 3B’S30K came 3
BIATBOPIOBAIbHUMHU O3HaKaMH. BapTo 3ayBa’kuTH, 10 'eH KaHAWAAT YyTJIMBOCTI TBAPUH JO CTPECIB
(RYR-1) i ren xaHauaaT TUIYBAaHHS CBUHEH JUIS CEJIEKIlil Ha 3MEHIICHHS TOBIIWHHU INMUKY Ta
nokpaieHHs: M’ sicHux KoHauuiii (MC4R) He BiANOBIIaOTh 3a BIATBOPIOBAJIBHY 3JaTHICTh CBHHEW. B
TOM € Yac BpaxyBaHHs HAJIEKHOCTI PEMOHTHOIO MOJIOJHSKY CBHHEH SIK HOCIIB TOTO YU IHIIOIO
reHotuny 3a reHaMu RYR-1 ta MC4R nipu ¢popMyBaHH1 IJIEMIHHOTO cTajia CBUHEHN OO I’ ETPEH €
HEOOXIZIHUM Ta JII€EBUM 3aX0JIOM, IO MIABHILY€E KUIBKICTh OJAronpHEMHHUX OINOPOCIB ONOPOCIB
(HU3pKMH pIBEHb aBapiiHUX OIMOPOCIB, MIIBUILIEHA OaraTOIUIIHICTh) y JaHId MOMyJsmii, 1o,
BIIMOBIAHO MIJABUIIYE KIIOYOBI PENMPOAYKTHUBHI O3HAKM HA KIUTAIT OaraToIUTIHOCTI, KUIBKOCTI
MOJIOJHSIKY Ta CepelHbOl KMBOi MAacH THI3/a IpU BiUTydeHH1 y 28 nAHIB. 3a Takoro CHpsMOBAaHOTO
BiIOOpPY BapTO HaJaBaTH IepeBary pPEMOHTHMM CBUHKaM, LI0 € Oe3locepelHIMU HOCIIM
rerepo3urotHoro rerHotunny AGNn, GGNn 3a BigmoBimaumu renamu MC4R ta RYR-1. Ilpm
¢bopMmyBaHHI OaThKIBCBKUX Tap 3 METOI OTPUMaHHS BHUCOKOIO PIBHS NPOAYKTUBHOCTI 3a
BIITBOPIOBATBHUMHU O3Hakamu (OararorutimHicTh moHan 8,00 TOJiB) KHYpHU-TUTIIHUKHA MOXYTh OyTH
HocisiMu ToMo3uroTHoro reHoturry GGnn 3a reramun MC4R ta RYR-1, mo B cBoro uepry crnpusitu
OJICP)KAaHHIO HAIIAJKIB 3 TIJBUIICHUM PIBHEM M SCHOI TPOAYKTUBHOCTI. /[l migBHUICHHS
BIITBOPIOBAIBHOI 37aTHOCTI CBHUHEH TIMOPOAU ITETPEH HEOOXITHO MPOBOAUTH BiAOIp PEMOHTHHUX
CBHUHOK 3 BpaxyBaHHSM noJiiMmopdizmy 3a renamu RYR-1 ta MC4R.

KurouoBi caoBa: cseuni, nopooa n’empen, eenomun, /[HK- maprxepu, RYR-1, MCA4R, penpooykmusna
30amHicme.

INHOCTAHOBKA ITPOBJIEMHA

Sx BH3HAYEHO HM3KOK HAYKOBIIB Ta IMPAKTHKIB OJHUM i3 €()EeKTHBHUX ILIAXIB PO3BHUTKY Tay3i
CBHHAPCTBA € pallioHATbHE BUKOPUCTAHHS BUCOKOSIKICHOTO CEJISKIIIMHOTO MaTepiary MPOBITHUX TOPITT
CBUHEH 3apyO01KHOTO MOXOJPKEHHS Ha (JOHI CTBOPEHHS HAJEKHUX YMOB rojiBii Ta yrpuMmaHHs. Ocb
YoMy 3aJUlsl MiJABHUILEHHS MPOJYKTUBHOCTI CBUHEH pI3HMX BITYM3HSIHHMX IMOPIA  pO3MOYaAnocs
nepioMyHe 3aBe3eHHS TBApUH B YKpaiHy 3 pi3HHX KpaiH, Ha KmTanT Ecronii, Aunrmii, [lIBemii,
Opannii, Himeyunnu, Jlanii, TOmo HampuKiHLI MUHYJIOTO cTOJITTS. bes3samepeuno, 1o CBUHI
3apyODKHOT CeNeKIlii BiJ3HAYaIOTHCSl BACOKUMHU TPOYKTUBHUMU XapaKTepUCTHKaMH [9].

VY cBiTJi BUpIIIEHHS PI3HOMAHITHUX BAXKJIMBHX 3aBJIaHb raily3i CBHHAPCTBA IEBHOTO CEHCY HaOyBae
NUTAHHSA DPAaLIOHAJTBHOTO BHUKOPHCTAHHS CBHUHEH 3apyOKHOTO IOXO/KEHHS, HANpHKIAL, MOPOIH
II’€TPEH 32 YMOBHU iX YMCTOMOPOJHOTO PO3BEJCHHS 33Ul BUPOOHMIITBA IUIEMIHHOI MPOYyKIii abo
33Ul €(pEeKTUBHOIO BHKOPUCTAHHS KHYpPIB MOpPOJM IT€TpeH abo TepMIHAIbHUX KHYpIB, IO
OJIEpXKYIOTh 3a Y4yacTi Ii€] MOpPOJAM, y CYYacCHMX CXeMax CXpellyBaHHs (riOpuau3zanii) mpu
BUPOOHHUITBI TOBapHOi cBuHUHU [7-8, 11].Bapro 3ayBaxkutH, mo ycmimHe (YHKIIOHYBAaHHS
TOBapHOTO BUPOOHMLTBA 0€3 HasBHOI AKICHOI MJEMIHHOI 0a3u € MaJoWMOBIPHHM, TOMY MPOTAIOM
octaHHiX 15-20 pokiB HayKOBIII BCE YacTille BUKOPUCTOBYIOTh IHHOBALIMHMNA MiAX1M 32 MOKJIMBOCT1
1010 BEIEHHS CENEKIIHHO-TIIEeMIHHOT pOOOTH 3 BEJIMKHMM MAacHBOM DI3HUX MOpiJ CBUHEH Ha KIITAJT
TEXHOJIOTI Mapkep-acouiiioBanoi cenekiii (Marker-Assisted Selection — MAS), siki nepenbavaroTh
JOCTaTHbO YiTKe IM€HOTUIYBAaHHS TBApHH 3a MEBHUMHU JIOKyCaMH, L0 3a0e3MeuyloTh MPOSB TUX YU
IHIIUX TOCMOIAPChKO-KOPUCHUX XapaKTEePUCTHK Yy iHAMBIAYyyMiB [2, 3, 5]. [loxanbiie BUKOPUCTAHHS
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OTPUMAaHOI MOJIEKYJIAPHO-TeHeTU4HO iH(opmalii HeoOXigHe A1 KOPEKTHOTO BiOOPY Ta PO3BEACHHS
TBapHH, AKICHOTO Min0opy 0aTPKIBCHKHUX Map 3aUIsl OJIEpyKaHHS HAIIaIKiB 0akaHOTO THITY a00 HaBITH
MPOIYKIl «OakaHOD» SKOCTI — OUIBII MICHOT CBHHMHM a00 CBUHHHH 3 TMIJIBUIICHUM pIiBHEM
BHYTPIIIHBOM SI30BOTO JKHPY, TOILO.

CBuHI yabpTpam’ICHOT MOPOAM CBUHEH I’€TPEH B IIJIOMY MalOTh HEBUCOKY BiITBOPIOBAIBbHY 3/1aTHICTh
(mo BusBIsIETHCA 'y OararorutimHocti 8,0-9,0 rouiB, kimbkocTi omopociB — 2,0-2,0 mTyk 3a piK,
TOBIYHIN TuTiHOCTI 61151 48-50 romiB, MABUIIEHOMY PIBHS NEpEryiiB 3a pe3yibraTamMu | ociMeHIHHS —
30-35%), nobpumu BiaromiBensHUMHU (BiK gocsrHeHHS >kuBoi macu 100 xr 3a 164-182 nmi) Ta
BHCOKUMH M SICHUIMU SIKOCTSIMU (BU3HAUEHO BHCOKHMI T€HETUYHUN TOTEHINIAT MPOTYKTUBHOCTI CBUHEH
OpoaM IT'€TpeH 3a 3a0iitHoi xuBoi Macu 100 ta 120 kr: 3abiitauit Buxin — 72,8 Ta 75,6%, noBxuHa
HamiBTymi — 95,7 ta 102,7 cM, TOBImIKHA IMUKY Ha piBHI 6-7 rpynHux xpeduis 8,0 ta 12,0 mm, mioma
«M’s130BOTO Biuka» — 55,2 Ta 67,3 cM?, BMicT M’sica y Tymi — 73,6 Ta 72,1%, Binmosimmo) [9].

AHAJII3 AKTYAJIBHUX JOCJIIKEHb

Bimomi poGotu moao po3nosciopkeHHsT MyranTHOro aneist RYR-1 ta MC4R B momynsmisix cBuHei
PI3HHX TOPiJI, IO acOIIOBaHI BIAMOBIAHO 3 CTPECPEAKTHBHICTIO Ta 3 BIITOMIBEJILHUMU, M’ SICHUMHU
o3Hakamu [5, 6, 12-14].Tak, memaHokoptuH-penentop (MC4R) acomiiioBaHuii 3 perymatoBaHHSIM
TPaBJICHHSI, 3ACBOEHHSM TOXUBHUX PEYOBHH, KOHTPOJIEM E€HEpPreTHYHOro OajaHcy, Ta, K HaCIHiJOK,
30UTBIIEHHSM MPUPOCTY *kHMBOi Macu. Menanokoptun peuentop (MC4R abo PRUM) — omun i3
HebaraTbo0X IeHIB, KWW 3aCTOCOBYIOTh Yy T'€HHIH AiarHocTuil. Myraris 1boro reHa B KoJoHi 298
MPU3BOAMUTH JI0 3aMiHU acnapariHoBoi kuciaotu (Asp) Ha acnaparid (ASN), IO CIPUYMHIOE OKUPIHHSA
[5, 9].

VY CBOIX JOCHIDKECHHSX MM ITOCTAaBUJIM 32 METY NMPOBECTH JOCTIHKEHHS II0J0 MOJiMOp(i3My TeHIB
pianoginoBoro perenropa (RYR-1) ta nokycy rena MC4R cBuneit mopoau m’eTpeH (ppaHIly3bKOTO
MIOXOJUKEHHS Ta iX 3B 30K CaMe 3 BIATBOPIOBAJILHUMH O3HAKaMH.

MATEPIAJIM TA METOU JOCJITKEHD

O06’ekTOM JOCHIKEHHST OyJIM CBHMHI PI3HOTO BIKY MOPOJHU IT€TPEeH (HPaHITy3bKOTO MOXOHKEHHS, 110
HaJeXamu ITuieMiHHOMY pernpoaykropy TOB «Apruspka M’sicHa KOMMaHis» ApHIH3bKOTO paioHy
Onecwkoi 00J1acTi 3 pO3BEACHHS CBUHEH I11€T TOPOIH.

TectyBanns mozao JIHK-gocnimkeHHs HOCIiB eBHOTO reHoTuny 3a renoM RYR-1 Oyno npoBeneHo Ha
KHypax-miigaukax (N=4) ta pemMoHTHUX cBuUHKax (N=54). Ili TBapwHM OynHM akjIiMaTH3aHTaAMH,
OCKUTbKM OynH 3aBe3eHi Oe3nocepenHpo 13 dpaHilii B AKOCTI TUIEMIHHOTO MOJIOJHSKY, Y IJIEMIHHHX
CBIIOLTBI sfkuX Oyna HajaHa iH(opMalis Bif celeKiiiiHo-reHeTuyHoro mneHtpy «ADN» mopo ix
HAJIEXKHOCTI JI0 IEBHOTO TeHOTHIMY 3a reHoM RYR-1.

B nporieci noaanbIoro po3BeieHHs CBUHEH OylI0 OTPUMAHO MepIy reHepallito BIACHOTO PEMOHTHOTO
MOJIOJHSKY B YMOBAaX BHIIE3a3HAUYEHOTO PEMPOAYKTOpYy. TBapuH migjanu aHaiuizy MnomMopdizMmy
rediB RYR-1 ra MC4R, mo npoBoaunu metoaom [IJIP-IT/IP®: kuypu-mnigauku (N=4) Ta CBUHOMaTKH-
nepioonopocku (N=30). IHK Buaiisim 3 BOJOCSHUX HUOYIMH, a JOCTIDKEHHS BUKOHAHI B yMOBax
HaykoBo1 Jlaboparopii reHetuku IHctutyry cBuHapctBa Ta AIIB HAAH VYkpainu (M. [lonrtaBa) y
nepioxa 2013-2014 pp.

IIpu 1pOMy 3a 3arajJbHONPUMHATUMM y CBHHApCTBI MeTojaukamu [4, 10] BHUBUaJM BIATBOPIOBAJIBHY
3/IaTHICTh CBUHOMATOK 1 KHYPIB, BITOJIBENbHI Ta M SICHI O3HAKU MOJIOJHSIKY CBUHEH 3 ypaxyBaHHIM
ix anenpHOT HanexHocTi 3a reHamu RYR-1 ta MC4R.

Pesynbratu mocnimpkeHb oOpoOieHl 3a IOMOMOTOI0 CTAaTUCTUYHUX METOJIIB 32 3arajibHONPUHHITHMHU
MeToaukamu Ha 6a3i mporpamu MS Excel 2010 [1].

PE3YJIbTATHU BJIACHUX JOCJ/ILI)KEHb
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Amnani3 pe3ynbTaTiB T€HeTUYHOTO TECTYBAaHHS CBUHEH MOPOJM IT'€TPEH PI3HUX CTaTE€BO-BIKOBUX TPYII
3a reHoM RYR-1 ogxepkanu HacTymHHUI pO3MOAUT TEHOTHUINB: TaK YCi 3aBE€3€HI KHYPH-TUTIIHUKA
BUSIBIUIMCS HOCIIMU reHa crpecpeaktuBHOCTI (NN=100,0%), mono mudepenmiamii CBUHOMATOK-
aKITIMaTH3aHTIB, SKUX Oylno 3aBe3eHO Oe3mocepenHbo 3 PpaHIlii, yacToTa 3yCTPIYaEMOCTI HOCIIB
neBHoro resotuny ckiana: 11,0% (romosurotnuii resorun NN), 78,0% (reTepo3uroTHUl reHOTHII
Nn), 11,0% (roMo3uroTHui reHOTHII NN).Y MOaIbIIOMY B OJCPXKAHOTO Ta BJIACHO BHPOIICHOTO
PEMOHTHOTO MOJIOAHAKY B yMOBaX JAAHOTO IJIEMIHHOTO PETPOIYKTOPY YacTOTa 3yCTPI9aeMOCTI PI3HUX
TCHOTHITIB MaJia HACTYIHHH BUIIIA s peMOoHTHUX cBHHOK: 3,2% (NN), 67,8% (Nn), 29,0% (nn) ta
st peMoHTHUX KHypuiB 25,0% (Nn) i 75,0% (nn). Bapto 3ayBaxuth, o npu Bigbopi peMOHHX
KHYPIIIB BIIJIAETHCS TIEpeBara OCOOMHAM 3 TIlEPPO3BUTKOM M’S[30BOi TKaHWHH, SKi, SK TPABHUIIO, €
HOCISIMH TOMO3HUTOTHOTO PEIIECHBHOTO CTaHy ajeis NN .

Amnani3 pe3ynbrariB 0a30BUX MOKAa3HUKIB ()EPTUIILHOCTI CBUHOMATOK MOPOAM I’ €TpeH [-0i reneparii,
110 OJiep’KaHa Ta BUPOIIEHA B YMOBAaX BITUU3HSHOTO IJIEMIHHOTO PENPOIYKTOPY MoJaHo y Tabmuui 1
JOBOJUTH, IO CepeHIi BiK [-ro miuigHOro oCIMEHIHHS PEMOHTHUX CBMHOK y PELIECHBHOIO T'€HOTHITY
nn gocsirayB 336 aHIB, X04a Ha GoHI MokazHuka miaBuieHoi MiHuBOCTI (Cv = 21,0%), B TOM ke Jac 'y
PEMOHTHUX CBUHOK I'€TEPO3UTOTHOrO reHoTurty NN aHajgoriuHui MOKa3HUK 3MEHIIUBCA Ha 46 1HIB Ha
¢oH1 3MeHIIeHHs piBHA MiHiuBocTi (Cyv = 16,4%). Bapro 3a3HaunTtu, 10 3a paxXyHOK MIABUIIEHHUX
MOKa3HUKIB MIHJIMBOCTI PI3HUISI MDK M€HETHYHUMHU TpylamMH CTaTUCTHUYHO HEAOCTOBIpHA. 3 IHIIOTO
OOKy MiIBUILIEH] TOKa3HUKU MIHJIMBOCTI I[1€1 O3HAKHM CBIAYATh PO MOKIIUBICTh €()EKTUBHOTO BEJCHHS
CeJIEKIIii caMe 3a LI€I0 03HAKOIO Ta HAsIBHOCTI MaTepiany AJs Bioopy.

Tabmuis 1. EdexTuBHICTh BIATBOPEHHS CBUHEH MOPOIM 1T’ €TpeH BiIacHOi [-0i reHepariii ogepxaHoi Ta
BUPOILEHOi B YMOBaX IUIEMIHHOTO PenpoyKTopy (X £S.)

ITokazHuk X + S; Cv, % Lim
I'eroTum nn
Cepenniit Bik I-ro ociMeHIHHS, THIB 335,6+24,49 20,64 | 271,0-449,0
Tpusanicte mopocHocti (I omopoc), aHIB 116,0+0,53 1,30 114,0-118,0
Tpusanicts mopocHocti (II-111 omopocwu), qHIB 115,1+0,31 0,90 113,0-117,0
BT 4. - IT onmopoc 114,6+0,29 0,69 113,0-115,0
- [IT onopoc 116,0+0,40 0,70 115,0-117,0
IaTepBan mixx onopocamu: I-II onopocwu, aHIB 153,3+4,76 8,22 146,0-181,0
II-1IT onopocwu, nHIB 156,2+12,27 15,71 | 142,0-193,0
I-1V omopocwu, nHiB 154,4+5,03 10,80 | 142,0-193,0
PiBenb aBapiitHux onopocis, % 57,9
BT 4.. - [ onmopoc 62,5
- [I-IIT onopocu 545
I'enotun NN
Bik I-ro ociMeHiHHS, IH. 290,4+12,69 16,35 | 232,0-394,0
Tpusanicte mopocHocrti (I omopoc), AHIB 115,6+0,60 1,96 112,0-120,0
Tpusanicts mopocHocrti (II-IV omopocu), nHiB 114,9+0,41 1,75 110,0-118,0
BT. 4. - Il onopoc, nHiB 114,9+0,71 2,07 110,0-118,0
- [IT onopoc, aHiB 114,5+0,64 1,69 111,0-118,0
- IV onopoc, nHiB 116,0+0,57 0,86 115,0-117,0
InTepBan mixx onopocamu: I-11 omopocwu, nHiB 174,6+15,20 28,87 | 143,0-306,0
II-1IT omopocwu, nHIB 155,8+7,68 14,79 | 141,0-213,0
IT1-1V onopocu, aHiB 153,345,33 6,02 148,0-163,0
[-1V onopocwu, nHiB
PiBensp aBapiiiHux onopocis, % 34,2
BT 4.. - | onopoc 28,6
- [I-IV onopocu 37,5
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- IT onopoc 27,3
- 111 onopoc 66,7
- IV omnopoc -

CTOCOBHO TMOKa3HUKA TPUBAIOCTI BATITHOCTI y CBMHOMATOK, IO IEPEBIpsUTUCS, SIKi Oyl HOCIAMH
TOMO3UT'OTHOTO TEHOTHITY NN MaeMo (pakTWYHMI cepenHiil mokasHuk — 116,0 mHIB, y mpencTaBHHIIb,
0 € HOCisiMH reTepo3uroTHoro reroTury Nn 3a rerom RYR-1 nana o3Haka Bia3Hadanacs TCHACHITIEIO
Ha 3MmeHIIeHHs Ha 0,4 nHiB a60 Ha 0,4% — 115,6 qui. [Toxanpimii OUTHII HETANBHHUNA aHAII3 y BIKOBIH
IMHaMINI (B OMopocax) y OCOOMH HOCIIB TOMO3WTOTHOTO TeHoTHIry NN 3a reHoM RYR-1 TpuBamicts
MMOPOCHOCTI 3MEHIIYETHCSI, IO CII1JT MOSICHUTH TXHHOKO HU3HKOIO 0AraTOIIAHICTIO, HMOBIPHO.

CTOCOBHO IHTEpBaJly MDK ONOpPOCAMHU y CBHHOMATOK HOCIIB TeHoTurmy NN 3a renom RYR-1 I-oi
reHepanii peMOHTHHX CBHHOK, BHPOLICHHX B YMOBaxX BITYM3HSHOTO TOCHOJApCTBA 3HAXOIUBCS B
MeXax TeXHOJIOTIYHOro HopMmatuBy (164 nHI Ta MeHIIe) Ha BIIMIHY B1J] CBUHOMATOK HOCIiB T€HOTHITY
Nn 3a resom RYR-1, y sikux inTepBan mix I ta Il onopocamu csras piBas 174,6 116, mo Ha 10,6 nobu
abo Ha 6,5% mnepeBulyBaB MPUIHATUIA CydaCHUM TEXHOJOTIYHUI HOpMAaTHB. Xoua 3 YpaxyBaHHSM
cHenu(pIuHOCTI Mopoau IeTpeH (OaTbKiBChbKa (opMa) Ta MOXKJIMBOCTI HaBITh 3a IHTEPBATY MDK
omnopocamu y 174, 6 m1obu oaep»aTu 1Mo 2 ONOpOCH Bil MaTKU 3a PIiK JaHUW MOKA3HUK ITUIKOM MOYHA
BBaYKaTH OJIAarOTIPUEMHUM Ha JJAHOMY €Talli pO3BUTKY OPOIH B YMOBaxX YKpaiHU.

JlocTaTHRO MIIBMILEHUM IMOKAa3HMK PIBHS aBapiifHUX OMoOpociB OyB y CBMHOMATOK, L0 € HOCIIMHU
FOMO3UIOTHOrO reHorurny NN 3a reHoM RYR-1, skwuii carnyB 57,9% BiAg ymuciia ycix BpaxoOBaHUX
ompocie, B Tomy uyucai 62,5% (I omopoc), 54,5% (II-1II omopocu pazom). Y Toil ke dHac maHUi
KpuTepi OyB CYTTEBO MEHIIMM Yy MpPEICTaBHUIb, IO € HOCIIMH reTepo3urotTHoro reHotuny Nn 3a
reHoM RYR-1, skuii ckinaB 34,2% Bix umcia BCiX BpaxOBaHUX OTPOCIB, B T. 4. 28,6% 3a pe3ynpraTamMmu
[-oro omopocy; 27,3% 3a Il omopocom; 66,7% 3a III omopocom. LlikaBum BusBHUBCS (HakT, IIO
CBUHOMATKH rerepo3urotHoro reHotumy NN 3a renom RYR-1, Big skux oxepxkamm [V omopoc,
aBapifHUX OMOPOCIB HE MaJIM B3araji.

DakTUYHUNA aHaji3 KPUTEPIiB OINHKKA PEMPOIYKTUBHOI 3JaTHOCTI CBHHOMATOK TMEPIIOOTIOPOCOK
nopou 1 eTpen [-oi renepariis ogaepkaHoi B ymoBax Ykpainu (Tabi. 2) MOBIB, 0 TP BpaxyBaHHI
aBapiiHUX OMOpPOCIB  0araTOIUIAHICT, TEPIIOOTIOPOCOK TOMO3WTOTHOTO TEHOTHUIy NN He
nepesuulyBasia 6,4 royiiB Ha (OHI MIJBUILEHOTO CEPEAHBOIO PIBHA MEPTBOHAPOKEHOTO MOJIOAHAKY
(1,5 ron./ Ha omopoc).

Tak, GaratoruIiHICTh CBUHOMATOK, IO € HOCISIMU TeTepo3urotHoro reHotrurry Nn 3a reHom RYR-1
Oyna pemo Bumo Ha 0,7 roy. Ta carHyiaa piBHA 7,8 ToiB Ha (OHI BIABIUI 3MEHIIEHOIT KIIBKOCTI
MEpTBOHApOLKEHUX mnopocar — 0,8 roy. Ha omopoc B cepeJHbOMY B MOpPIBHAHHI 13 1,5 rom. y
MIPEJICTaBHUIIb, 1110 € HOCIIMU TOMO3UIOTHOTO PELIECUBHOTO reHoTuiry NN 3a renom RYR-1.
BceranoBneHo, 1mo 3a yMOBM BHKIIOYEHHS aBapiiHUX OIMOPOCIB 3 aHalizy O0araToIuligHICTh
CBMHOMATOK FOMO3UT'OTHOT'O PELIECHBHOTO F€HOTHITY NN MiABUILYBAJIOCH J10 8,3 TOJIIB B CEPEIHBOMY,
KUIBKOCTI MEPTBOHAPOKEHUX MOpocAT He nepesuiryBana 0,7 roiiB. baraTommigHicTe CBUHOMATOK,
1110 OyJn HOCIIMU reTepo3urotHoro renotuny Nn Oyna Bumoro Ha 1,1 romis, o B ekBiBasieHTi 13,3%
Ta jocarna 9,4 royiB Ha (OHI CEMUKPATHOTO 3MEHIIEHHS PIBHS MEPTBOHAPOKEHHUX MOPOCAT (JIUIIe
0,1 rosiB Ha OIOPOC B CEPETHHOMY).

Jlnst 6aTbKiBCbKUX (POPM MOPIJ KPUTHUYHO BaXKIMBUM € MOKA3HUK BEIMKOIUTITHOCTI CBUHOMATOK. Tak,
aHaJi3 MPOAYKTUBHOCTI 3a | onmopocoM moxaszas mepeBary 3a I1i€t0 03HaKOI0 Ha 0011l CBUHOMATOK, Oynu
HociiMu reHoTuiry NN Ha 0,1 xr abo Ha 4,5% Ha BiMiHY BiJ aHAJIOTIB reTepO3UroTHoro reHotummy Nn
3a reHoM RYR-1. Pi3HMIs MK rpymaMu € CTaTUCTMYHO HEJIOCTOBipHOK. B mpuHuumi, mepesara 3a
BEJIMKOIUTITHICTIO CBUHOMATOK TOMO3HUIOTHOTO T€HOTHIy NN HaJ CBUHOMATKAMHU TI'€TEPO3UTOTHOIO
renotury Nn 3a renom RYR-1 nosicHI0€ThCs B TepIry 4epry 0OepHEHUM KOPENSALIMHUM 3B’ I3KOM MK
aJIbTEPHATUBHUMHU IMOKa3HUKaMHM OaraToIuIiIHOCTI Ta BEIMKOILTITHOCTI. Bapro 3ayBakuTH, 1m0 B
L[IOMY CBUHOMATKM YCIX T€HOTHIIIB MOPOAU IT€TPEH BiI3HAYAIOTHCS MIABHIIEHHUMH MOKA3HUKAMH
BeaukoIriguocTi — 1,8-2,2 kr.

108



Agrarian Bulletin Black Sea Littoral. 2023, Issue 107

Tabnuus 2. PenpotyKTHBHI O3HAKH CBUHOMATOK, 10 TIEPEBIPSAIOTHCS, IIOPOAU I’ €TPEH PIZHUX

T€HOTHIIIB
IToxasHuk X +g Cv, % Lim n
X
I'ermotun NN, B 1. 4. 3 aBapiiianMu onopocamu (I omopoc)
KinpkicTh HapOHKCHHX, TOL. 7,9+0,81 29,09 4,0-10,0 8
BararormninHicTs, TOJI. 6,4+0,65 28,88 4,0-9,0 8
MepTBOHAPOHKEH], TOJI. 1,5+0,82 155,33 0,0-6,0 8
I'erotun NN, B T. 4. 3 aBapilianMu oniopocamu (I ommopoc)
KinpkicTh HapOHKCHHX, TOL. 8,6+0,59 25,67 5,0-12,0 14
BaraTormriaHicTe, TOJI. 7,8+0,85 41,00 1,0-12,0 14
MepTBOHAPOKEH], TOJI. 0,8+0,33 160,25 0,0-4,0 14
I'enotun Nn 6e3 aBapiitnux onopocis (I onmopoc)
KinpkicTh HapOHKCHHX, TOL. 9,0+0,57 11,11 8,0-10,0 3
BararorrinHicTs, TOJI. 8,3+0,33 6,84 8,0-9,0 3
BenukommaHicTh, KT 2,310,14 11,10 2,0-2,5 3
MepTBOHAPOHKEH], TOJ. 0,7+0,66 174,24 0,0-2,0 3
VY 28 nHIB pu BiUTY4YEHHI:
KimpKkicTh TOPOCHT, TOJL. 8,0+0,57 12,50 7,0-9,0 3
Cepenns Maca | TOJIOBH, KT 8,4+0,52 10,76 7,5-9,3 3
JKuBa maca rui3aa, Kr 66,7+4,72 12,27 58,1-74,4 3
30epeKeHICTh, Yo 96,4 3
I'enotun NN 6e3 aBapiitaux onopocis (I ormopoc)

KinbKicTe HapoKEHHX, TOJI. 9,5+0,54 18,00 7,0-12,0 10
BararormrinHicTe, ro. 9,4+0,54 18,19 7,0-12,0 10
BenukormniaHICTb, KT 2,2+0,07 10,96 1,8-2,6,0 10
MepTBOHAPOKEHI, TOJ. 0,1+0,10 310,00 0,0-1,0 10
VY 28 nHIB 1Ipu BiUTYYEHHI:
KinbkicTs mopocsr, roJ. 8,8+0,44 15,79 7,0-11,0 10
Cepenns maca 1 ronoBu, Kr 8,2+0,27 10,47 6,7-9,7 10
JKuBa maca ruizga, Kr 70,9+1,93 8,63 62,3-82,5 | 10
30epexeHiCThb, % 93,6 10

3a pesyapTaTaMu (PAKTHUHUX CIOCTEPEKEHb 3a3HAYUMO, IO MPU MIACAIKYyBaHHI MOPOCAT

1o

CBUHOMATOK 3 aBapiifHUMHU OTIOPOCAMH, SIK € HOCIIMH TOMO3HIOTHOTO PEIIECHBHOTO T€HOTHITY NN, Taki
MaTK{ IUIKOM TPUAATHI 0 €(PEKTHBHOTO BHIOJOBYBaHHS MOJOIHIKY B Mexax 8-10 romie. Ipu
bOMY MOKa3HHUK CEPEeIHBOT )KMBOi Macu | TOJOBU MpH BiUTy4eH1 MOJOTHSAKY y 28 IHIB MOPIBHSAHHI 13
MPEJICTaBHUISIMY, 110 Oynu HocisMu Terepo3urotHoro renotunmy Nn 3a renom RYR-1, 6yB gmemro
KpaluM, 10 B CBOIO YEpry 3acBiquye MPO XOPOII MOKa3HUKK MOJIOYHOCTI Ta MATEPUHCHKI SKOCTI
MaTOK HOCIiB TOMO3UTOTHOTO PEIIECUBHOTO T€HOTHUITY NN.

IIpu nnaHOBMY Bi/UTyd4€HHI MOJIOJHAKY Yy 28 IHIB i CBUHOMATKaMU, 111 0OyJIM HOCIIMHU T'€HOTHITy NN
3a reHoM RYR-1 3anmmanocs mo 8,0 romiB mopocsat (96,4% — piBeHb 30€pekeHOCTI) 3 CepeaHbOIO
’KHMBOIO Barolo KOXHOT roJIoBU MO 8,4 Kr, 10 3a0e3Me4YniIio JOCSATHEHHs PIBHS CEpeIHbOTO MOKa3HUKA
KUBOT Macu THi3ga 66,7 xr mpu BimmydeHHi. Toxi, K y 1[bOMY X Billi BiJl CBUHOMATOK, IO OynIu
HocisiMu rerepo3urotoro reHotuny Nn 3a renom RYR-1, Bimryuanu mo 8,8 roiiB >KUTTE€31aTHOTO
MooaHIKYy (93,6% — piBeHb 30€peKeHOCTi) 3 CepelHBOI0 XKHBOIO Macow 1 romosu mo 8,2 kr, a
cepe/iHil MOKa3HUK KUBOI MacH rHi3za npu oMy ckias 70,9 kr.

Takum 4MHOM, IIPU BiUTy4eHHI y 28-I€HHOMY Billi CBHHOMATKH HOPOJM METPEH, 110 Oyau HOCIIMHU
rereposurotHoro renorurnny Nn 3a reHom RYR-1 wmanum mnepeBary Hajx MaTKaMM  HOCISIMU
TOMO3UTOTHOTO T€HOTHUIY NN 3a aOCOJMIOTHUM IMOKa3HUKOM 30epexeHocTi nmopocsat Ha 0,8 roimis, mo
CTaJIO Pe3yJbTaToOM TEHIEHIIT epeBaru 3a MOKa3HUKOM >KMBO1 MacH THi3zla Ha 4,2 KT B cepeJHbOMY,
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aJie MpH [IbOMY CBUHOMATKHU HOCIi reTepo3uroTHoro renotuiry Nn aemo nocTynanucs MaTKkaM HOCISIM
TOMO3UTOTHOTO TEHOTHITy NN 3a BITHOCHUM piBHEM 30epekeHocTi mopocar Ha 2,8% Tta macor 1
roaosy Ha Ha 4,5%.

3a pe3yabpTaTaMu T€HETHYHOTO TECTYBaHHs CBHHEW mopojau m’eTpeH 3a reHoM MC4R criocrepiraerscst
NEeBHUH MoIIMOP(}i3M y BIACHOTO PEMOHTHOTO MOJIOJHSKY, IO OJIep>KaHUI Ta BUPOUICHUN B YKpaiHi.
Tak, nonimopdizm mpezacrasieHo romo3urotauM GG Ta rereposurotaiM AG reHorunamu (tadi. 3).

Tabmuus 3. Ioximopdizm renotuny MC4R y peMOHTHOTO MOJIOJTHSIKY CBUHEH MOPOIU I’ €TpEH
I'pyna Yacrora reHotunis, %
TBapUH AA AG GG
PemonrtHi 0,00 25,0 75,0
KHYpI
PemonTtHi 0,00 40,6 59,4
CBUHKH 0

TakuM 9MHOM, YacTOTa 3YCTPIYa€EMOCTI CKJIala y PEMOHTHHX KHYPIIIB HOCIiB rerepo3urotHoro AG
reHotunty — 25,0% BunanakiB, Hocii romosurotrHoro GG renotunmy — 75,0% Bumankis. oo
PEMOHTHHX CBHHOK, 9aCTOTa 3yCTPiuaeMOCTi HOCIiB reTepo3uroTHoro AG renotuny cranosmia 40,6%
BHITAJIKIB Ta HOCiiB romo3urotHoro GG renotunmy — 59,4%. OcoOuH, mo Oyi1H HOCIIMH
TOMO3UTOTHOTO Te€HOTUNTY AA, HE BUSBJICHO CE€PEJ PEMOHTHOTO MOJIOJHSAKY 000X CTaTeH, IO BKazye
Ha YITKYy BEKTOPHY JIHIIO CEJeKI[li JAHOTO TEHOTHITy CTOCOBHO 3MEHIIEHHS TOBIIWHU IIMHUKY Ta
MOKpAIICHHS M’ ICHUX ()OPM TBAPHH.

JleTanpHUM aHai3 PEMPOAYKTUBHUX O3HAK CBUMHOMATOK IMOPOJIU IT'€TpeH [-01 reHnepartii, mo ojepkaHa
B YMOBAaX BITUM3HSHOTO IMIAMPHEMCTBA 3 ypaxyBaHHsAM nojiMopdizmy 3a renoM MC4R moBoauTh, 1110
3a YMOBH MOPIBHAHHS HOCIiB ToMO3uroTHUX GG Ta rerepo3urotHux AG TEHOTHINB 32 MOKa3HUKOM
BIKy TIEpIIOro IUIHOTO TApyBaHHS CTAaTHUCTUYHO BIPOTIMHOI pI3HUIII MDK TpynmamMud He
CIIOCTEPIra€ThCSI.

3a yMOBH OJHOYACHOTO BpaxyBaHHs mojiiMopdizmy 3a reHom MC4R Ta TumyBaHHS TBapuH 3a
nokycom reHa RYR-1 crocrepiraeTbcsi TEHIASHITIIO Ha 3MEHIIICHHS! CTPOKIB CEPEAHBOTO BIKY MEPIIOTO
IUTIAHOTO TIApyBaHHS PEMOHTHHMX CBHHOK, IO OylM HOCIIMU rerepo3urotHoro reoturmy AGNN 3a
renamu MC4R ta RYR-1 no 275 nHiB, 1110 BiNIOBITHO JIa€ MOYKJIUBICTh TOCIIOAAPCTBY 3a0IIa/KyBaTH
CYTTEBI KOLITH B pe3yJIbTaTi CKOPOUEHHS HEMPOAYKTUBHUX JHIB 3a MEPio]] BUPOLIYBAHHS PEMOHTHOTO
MOJIOJHSIKY.

BusiBneHo (axT miABUILIEHOTO PIBHS OJaromnojydHUX OMOPOCIB MEPIIOOTOPOCOK MOPOIH I’ €TPEH, 1110
BigHEceH1 0 HociiB rerepozurotHoro AG renotuny (75,0%) mopiBHSHO 3 HOCIIMH TOMO3UTOTHOIO
GG renotuny 3a resom MC4R (36,0%). 3a yMOBH po31ojuly HOCIiB rerepo3urotrHoro AG resorumny
3a reHoM MC4R pomatkoBo 3a nokycom reHa RYR-1 mpocrexyeTbcsi cyTTeBa mepeBara HOCIIB
redotunry AGNn Bigmosinuo 3a renamu MC4R ta RYR-1 (87,5%), 1m0 1ikOM BiINOBiAa€ ICHYIOUUM
TexHoJoriuHuM HopmatuBam (moHan 80,0%) Hanm Hociamu reHotuny GGNN BiANOBIAHO 3a reHaMH
MC4R ta RYR-1 (50,0%).

Taka 6ioj0riyHa 0O3HAKA SIK TPUBAIICTH MIOPOCHOCTI 3a 1i CEpeIHbOCTATUCTUYHOTO MoKa3Huka 114-116
IHIB y CBUHEH sk OionoriyHoro Buay Oyma gemo goBmioro Ha 1,0-1,5 mobu y cBMHOMATOK, LIO0
Hanexanu A0 romo3urotHoro GG reHoTHNy Ha BIIMIHY BiJl CBHHOMAaTOK HOCI{B T'€T€pO3UTOTHOTO
renotuny AG 3a resom MC4R.

IToka3zHuK piBHA aBapifHUX OMOPOCIB y MEPIIOONOPOCOK HOCIiB romo3urotHoro GG reHotumy 3a
reHoM MC4R 3a yMOBHU J10/JaTKOBOTO YpaxyBaHHS iX NPHHAJIEKHOCTI 3a JokycoM reHa RYR-1 OyB
BUCcOKUM y HacTynHTX reHoTumniB: GGNn (57,1%) ta GGnn (75,0%) BignosinHo 3a renamu MC4R Ta
RYR-1.

3ayBa)kUMO: BECb PEMOHTHHUI MOJIOJHSK TeTepo3uroTHoro reHotuny AG 3a renom MC4R maB 100%
piBeHb 3aIUTAHEHOCTI 3a pe3yabTaraMu [-ro OociMeHiHHS, Xoua, Haxanb, 1 rosoBa i3 13, mo y
ekBiBaiieHTi 7,7%, abopryBana. BapTo HaroiocuTH, mI0 PEMOHTHI CBUHKH, $IKI OyJIM HOCIIMHU
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romo3zurotHoro renoruny GG 3a renom MC4R B kinbkocTi 5 roiniB i3 16 ToJiB, MO y €KBIBAJIEHTI
31,3% He MaJH IUIiIHOTO OCIMEHIHHS HaBITh MICIIs 6-TH KPATHOTO 1X OCIMEHIHHSI.

OTxe, 3a pe3ylbTaTaMU MEPIIOTO OMOPOCY MPOCTEKYETHCS TSHICHIISI IO TIepeBaru 3a (epTUIIBHICTIO
MaTOK Ha KIITAJIT 0araToIUTiIHOCTi, KUIBKOCTI MOJIOAHSAKY Ta KHBOi MacH THI3Jla CBHHOMAaTKH IPH
Bi/uTyueHH1 y 28 nHiB y npeacraBHukiB HactynmHux reHotuniB GGNn, AGNn, a 3a o3Hakamu, 10 B
MOJIAJIBIIIOMY MAlOTh BIUTMB Ha CKOPOCTHUTJIIICTH MOJIOJHSKY Ha KIITAIT BEJIWKOIUIIIHOCTI, CEPEIHbOT
MacH | roJIoBU MpH BiUTy4eHH] y TBapHH, 0 Oe3mocepeHIMU HOCIIME HacTynmHUX reHotumnis GGnn,
AGnn 3a renamu MC4R ta RYR-1.

BinTBOproBanbHa 31aTHICTE CBUHOMATOK MOpoau I’eTpeH 3 1I-M omopocom i crapme I-oi reneparii,
ollepKaHOi B yMOBax YKpaiHM 3 ypaxyBaHHAM mnoiiMopdismy 3a reHamu MC4R Tta RYR-1
npenacTaBicHa y tTabumii 4. Tak, TOCTOBIpHOT PI3HUIIL 32 BIATBOPIOBAILHUMHU 03HAKAMH CBHHOMATOK 3
ypaxyBaHHSM noniMopdizmy 3a reHamu MC4R ta RYR-1 npu nopiBHsSIHHI NPOAYKTUBHOCTI HOCIIB SIK
romo3uroTHuX GG Tak i rerepo3urotaux AG reHoturis 3a reHoM MC4R HammMu TOCTIIPKEHHSIMH HE
BHSBJIEHO. X04Ya 32 YMOBH JU(EpeHITiallii CBMHOMATOK 3 ypaxXyBaHHAM mnoJjiiMopdizmy 3a renom MC4R
npu mopiBHAHHI roMo3urotHux GG Ta rereposurotHux AG reHoTuniB Ha (OHI X 10JATKOBOTO
ypaxyBaHHS CTpecpeakTUBHOCTI 3a JIokycoM RYR-1 reHy BCTaHOBIEHO HACTYIHE: CBUHOMATKH, SIK1 €
Hociimu TeHoturry GGNN mamum meBHy TEHIEHII0 O TepeBaru HaJ CBHHOMATKaMH, IO €
oe3nocepenHiMu  Hocisimu  TeHotunmy GGnn 3a remamu MC4R Tta RYR-1 3a mokasHHKOM
OaraTomiiiHOCTI Ha 1,4 roJiiB, a MpH BIAJYYEHH1 Y 28 IHIB MICsl OOPOCY — 3a KUIBKICTIO MOPOCAT Ha
0,9 romiB, ’KUBOIO MACOI0 THI3/IA TIPH BIUTYYEHHI Ha 6,2 KT.

[IpoBeneHuM aHami30M BCTAHOBJIEHO TEHJEHINIO JO TMepeBard 3a BaXJIMBUM Yy CBHUHApPCTBI
MMOKa3HUKaMH Ha KIITalT BenukorutigHocti Ha 0,04 kr Ta cepeHboi Macu 1 rojioBU Npu BIUTY4YEHHI Ha
0,1 KT y CBHHOMATOK, 110 € Hocissmu reHoTuiry GGnn 3a renamu MC4R ta RYR-1.

Ta6muist 4. PenpoaykTHBHI O3HAKH TIOBHOBIKOBUX CBUHOMATOK TTOPOJIH 11’ €TPEH

IMokasHuk X +5 Limit
X
I'enotnn GG
BararomminHicTh, TOJIIB 9,1+0,35 7,0-10,0
BenukoInigHIiCTb, KT 2,3+0,04 2,0-2,5
KinbKicTe MEpTBOHAPOIKEHUX, TOJIIB 0,1+0,11 -
[Tpu BimyryyenHi y 28 nHiB, TOJiB 8,7+0,40 7,0-10,0
Cepenns maca 1 ronoBu, Kr 8,6+0,14 8,0-9,2
JKuBa maca ruizga, Kr 74,1+2,38 63,0-82,0
I'enorun GGnn
BararomminHicTh, TOJIIB 8,0 7,0-9,0
BenukoImniaHiCTh, KT 2,4 2,3-24
[Tpu Bimy4yenHi y 28 aHiB, roJiis 8,0 7,0-9,0
Cepenns maca 1 rosioBu, Kr 8,7 8,4-9,0
JKuBa maca ruizga, Kr 69,3 63,0-75,6
30epekeHICTh, % 100,0
I'enorunn GGNnN
BararomminHicTh, TOJIIB 9,4+0,29 8,0-10,0
BenukoImniaHIiCTb, KT 2,310,06 2,0-2,5
ITpu Bimmy4yenHi y 28 nHiB, roiis 8,9+0,45 7,0-10,0
Cepenns maca | ronosu, Kr 8,6+0,17 8,0-9,2
JKuBa maca ruizga, Kr 75,5+2,53 64,4-82,0
30epekeHICTh, %o 93,9
T'enorunn AG
BararomminHicTs, TOIIB 9,3+0,42 8,0-12,0
BenukoImniaHiCTb, KT 2,310,04 2,1-2,6
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[Tpu BitydeHHi y 28 mHiB, roJiiB 8,5+0,31 7,0-10,0
Cepenns maca | ronoswu, Kr 8,6+0,18 7,8-9,5
JKuBa maca ruizga, Kr 72,0+1,45 65,8-78,0
30epeKeHICTh, Yo 91,2

TI'enotnn AGnn
BararomminHicTs, TOII. 8,7+0,66 8,0-10,0
BenukormniaHicTb, KT 2,3+0,12 2,1-25
[Tpu BiTydenHi y 28 mHiB, ToJIiB 8,3+0,88 7,0-10,0
Cepennst maca 1 roioBu, Kr 8,7+0,46 7,8-9,4
JKuBa maca ruizga, Kr 71,4+3,55 65,8-78,0
30epeKeHICTh, %o 96,2

T'enorunr AGNN
BararomrinHicts, OB 9,5+0,53 8,0-12,0
BenukormaHicTh, KT 2,320,05 2,1-2,6
[Tpu BiuTydeHHi y 28 1HIB, TOJIIB 8,5+0,32 7,0-10,0
Cepenns Maca | TOJIOBH, KT 8,5+0,20 7,8-9,5
JKuBa Maca rHi3ga, Kr 72,2+1,67 66,4-78,0
30epekeHICTh, Yo 89,5

CeuaoMatku Hocii reHoTHITy AGNN Mamy TeHACHIN0 JI0 TIepeBard HaJl CBHHOMAaTKaMHU HOCIIMU
reHotuiry AGnn 3a renamu MC4R Ta RYR-1 3a Gararorutigaictio Ha 0,8 TOMIB, a IPU BiLTydeHHI 32
KUTbKICTIO TopocsT Ha (0,2 TOiB, )KMBOIO Macor THi3ma npu BimrydeHHi Ha 0,8 kr. TenaeHtis mo
nepeBaru 3a BenukormiaHicTio Ha 0,04 kr Ta cepeaHbo0 Macoro | ronoBu npu BimrydeHHi Ha 0,1 xr
Oyrna y CBHHOMATOK HOCIiB reHoTuIry AGNN mopiBHSIHO 13 cCBUHOMAaTKaMu Hocisimu reHotuity AGNn 3a
renamu MC4R ta RYR-1.

BUCHOBKHA

1.

Bapro 3ayBakuTH, 10 TeH KaHIuWAaT 4dyTiauBocTi TBapuH a0 crtpeciB (RYR-1) i ren xanmumar
TUIYBAaHHS CBUHEH Ui CEJEKIil HAa 3MCHIICHHS TOBIIMHH IINMUKY Ta IOKPANICHHS M’ SICHUX
kouaumin (MC4R) He BiIMOBIAIOTH 3a BIITBOPIOBAJIbHY 3/IaTHICTH CBHHEH.

. B Toli ke yac BpaxyBaHHSI HaJIe)KHOCTI PEMOHTHOT'O MOJIOJIHAKY CBHHEH K HOCIiB TOIO YM 1HIIOTO

reHotuny 3a reHamu RYR-1 ta MC4R npu dopMmyBaHHI INIEMIHHOTO CTaja CBUHEH IMOPOJIHU I’ €TPEH
€ HEOOXIIHMM Ta JIEBUM 3aXOJO0M, IO MIABUIIYE KUIBKICTh OJIArOMPHEMHHUX OTOPOCIB OTIOPOCIB
(HU3bKMI pIBEHb aBapiiHUX OMOPOCIB, MiABMILNEHA OaraTOIUTIHICTh) y JAaHId MOMyMNALii, 1o,
BIIMOBIIHO MIABUIIY€E KIIOYOBI PENpPOAYKTUBHI O3HAKM Ha KIITAJIT OaraTOIUIIAHOCTI, KUIBKOCTI
MOJIOJHSKY Ta CEpeAHbOI XKUBOT MacH THI3/Ia IPH BiATy4YeHH1 y 28 AHIB.

. 3a Takoro CIIpAAMOBAHOI'O BiI[60py BapTO HaAaBaTu II€peBary pEMOHTHUM CBHHKaM, IO €

6e3nocepenniMu HociaMm rereposurotHoro reHotuny AGNn, GGNn 3a BigmoBiIHUMU TE€HAMHU
MC4R ta RYR1.

. Ilpn ¢opmyBaHHI OaTBKIBCBKMX Map 3 METOI0 OTPUMAaHHS BHUCOKOTO PIBHS TNPOJYKTUBHOCTI 3a

BIITBOPIOBAIBHUMHU O3HaKamu (OaraTorutigHicTs moHaa 8,00 roiiB) KHYpU-TUTITHUKHA MOXYTh OyTH
HOCIIMU ToMo3urotHoro renotuny GGnn 3a renamu MC4R ta RYR1, mo B cBoto 4epry crpustu
OJIepKaHHIO HAIAJKIB 3 MBUIIEHUM PIBHEM M SICHOI IPOTYKTUBHOCTI.

. Jlng MigBUIIEHHS BIATBOPIOBAJIBHOI 3ATHOCTI CBHHEW MOPOAM I'€TPEH HEOOXITHO MPOBOJUTH

BiZI0Ip PEMOHTHUX CBHMHOK 3 BpaxyBaHHAM noJiiMmop¢izmy 3a reHamMu RYR-1 ta MC4R.
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PRODUCTIVITY OF PITREN PIGS DEPENDING ON ALLELIC VARIANTS OF RYR-1
AND MC4R GENES

N. Kirovych, A. Kitaeva, I.Riznychuk I, I. Panikar, R. Susol
Odesa State Agrarian University

The article presents a study on the polymorphism of the ryanodine receptor (RYR-1) and MC4R gene
loci in French Pietrene pigs and their relationship with reproductive traits. It is worth noting that the
candidate gene for animal stress sensitivity (RYR-1) and the candidate gene for pig typing for
selection for reducing the thickness of the bacon and improving meat conditions (MC4R) are not
responsible for the reproductive ability of pigs. At the same time, taking into account the belonging of
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repair pigs as carriers of a particular genotype for the RYR-1 and MC4R genes in the formation of a
breeding herd of Pietrén pigs is a necessary and effective measure, It increases the number of
favourable farrowing events (low level of emergency farrowing, increased fertility) in a given
population, which, accordingly, increases key reproductive traits such as fertility, number of young
animals and average live weight of the nest at 28 days of weaning. In such a targeted selection,
preference should be given to repair pigs that are direct carriers of the heterozygous genotype AGNn,
GGNn for the corresponding genes MC4R and RYR-1. In the formation of parental pairs to obtain a
high level of productivity in terms of reproductive traits (multiplicity of more than 8.00 heads), sire
boars can be carriers of the homozygous genotype GGnn for the genes MC4R and RYR-1, which in
turn contribute to the production of offspring with an increased level of meat productivity. To increase
the reproductive capacity of Pitren pigs, it is necessary to select replacement pigs taking into account
the polymorphism for the RYR-1 and MS4R genes.

Key words: pigs, Pietrene breed, genotype, DNA markers, RYR-1, MC4R, reproductive capacity.

114



Agrarian Bulletin Black Sea Littoral. 2023, Issue 107

UDC 637.12+637.3:637.07
DOI 10.37000/abbsl.2023.107.17

COMPARATIVE ASSESSMENT OF THE EFFICIENCY OF METHODS FOR DETECTING
THE QUANTITY OF MAFANM AND COLIFORMS IN COW'S, GOAT'S MILK AND
CHEESE

T. Ryzhkova
State Biotechnological University, Ukraine

Research was carried out with the aim of developing a national standard of Ukraine with an
explanation of the (new for Ukraine) methodology of determining the number of bacteria of the group
of Escherichia coli in milk and dairy products using plates with a nutrient medium applied to their
surface. At the same time, a higher efficiency of the "plate” method of microbiological diagnosis of
milk and dairy products compared to the "cup” method was established.

Key words: milk, cheese, microbiological control, Escherichia coli bacteria, mesophilic aerobic and
facultatively anaerobic microorganisms, Petri dishes, 3M "Petrifilm TM" plates.

INTRODUCTION

One of the main issues of nowadays, the solution of which is entrusted to scientists and specialists of
processing enterprises of Ukraine, is the development of standards for food products.

The first and most important requirement for food products in the World Trade Organization (WTO) is
safety, that is, the absence of a threat to human health.

Due to the fact that Ukraine became a member of the WTO, the issue of the organization of proper
control of food products and raw materials for its production according to safety indicators has
acquired special importance.

THE RELEVANCE OF THE RESEARCH

Topic lies in the solution of the issue of the organization of proper control of dairy raw materials and
food products at agricultural and milk processing enterprises of Ukraine.

The task for the coming years in Ukraine is the implementation of the national Program for the
development of state and industry standards for milk processing products and their quality control,
harmonized with International European Standards.

At the same time, the choice of a modern method of determining the microbiological purity of milk
and dairy products, in the production conditions of agricultural and milk processing enterprises, is an
important condition for the production and release of microbiologically high-quality milk and dairy
products.

Due to this, scientific and practical work was carried out aimed at the development of the national
standard of Ukraine with an explanation of the modern methodology for determining the content of
bacteria of the BGEC group of Escherichia coli (E. coli and coli-forms) in milk and milk products.

EXISTING INFORMATION ON THIS ISSUE

It is known that the quality and safety of food products (from a microbiological point of view) are
assessed by four groups of microorganisms: sanitary-indicative, potentially pathogenic, pathogenic and
indicators of microbiological stability of the product.
In milk and dairy products, the maximum permissible content of sanitary indicator microorganisms -
mesophilic aerobic and facultatively anaerobic microorganisms (MAFANM) and bacteria of the group
of coliforms (BGEC, coliforms) is regulated [1, 2].
The amount of MAFANM in milk should not exceed:
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- in raw (depending on the variety) from 300 to 3000 thousand colony-forming units (CFU) in 1 cm3;

- in pasteurized, depending on the group, from 5-104 to -105 CFU/cm3.

The presence of BGEC 0.1-1.0 cm3 of pasteurized milk is not allowed (depending on the group).

The presence of coliforms in cheeses and cottage cheese is not allowed:

- in rennet solids - 0.01 g;

- in soft dietary, Liman brine - 0.001 g,

- in soft - 0.00001 g,

- in cow's milk cheese - 0.0001 g.

According to the international nomenclature, aerobic and facultative-anaerobic, gram-negative, non-
spore-forming bacilli that ferment lactose with the formation of acid and gas at a temperature of 37 °C
for 24-48 hours are classified as bacteria of the Escherichia coli group (BGEC).

Basically, these are representatives of the genera Escherichia, Citrodacter, Enterodacter, Klebsiella of
the Enterobacteriaceae family, both citrate negative and citrate positive. Among them are both
representatives of normal (resistant) microflora of the digestive tract, and pathogenic ones that cause
human diseases.

BGEC ferment sugars to lactic, acetic, succinic and formic acids. At the same time, CO2, ethanol and a
large amount of 2,3-butylene glycol are formed, which deteriorate the quality of products, in particular,
cause deviations in organoleptic indicators and consistency.

Coliforms in cheesemaking are the main indicator of compliance with proper sanitary and hygienic
standards during the technological process and are considered the main reason for the early swelling of
cheese [3,4].

In accordance with the Directive of the Security Council (92/46/EEC dated 16.06.1992) to ensure a
high level of public health protection from the insemination of raw milk intended for the manufacture
of milk-based products, the number of mesophilic aerobic and facultatively anaerobic microorganisms
(MAFANM ) should not exceed:

- in cow's milk (since January 1, 1998) — 100,000 microbial cells (MC) in 1 cm3,

- in goat’s milk (since 01.12.99) - 500,000 MC/cma3.

In cheese made from raw or heat-treated milk, the amount of E. coli should not exceed 10,000 MK/g.
The content of E. coli from 10,000 to 100,000 MK/qg is allowed in 2 out of 5 product samples of one
batch.

In soft cheese (made from heat-treated milk), the amount of E. coli should not exceed 100 MK/g.

The content of E. coli from 100 to 1000 MK/g is allowed in 2 out of 5 tested samples of the product of
one batch.

With the strengthening of control over the safety of food products, the volume of work of
microbiologists of production laboratories of enterprises that produce food products will significantly
increase.

Until now, in most production laboratories, microbiological research of products is carried out
according to the classical scheme by inoculation on dense (agarized) nutrient media in Petri dishes
(PP) or liguid nutrient media in test tubes [5-8].

Conducting a microbiological study in this case involves considerable time spent on preparing and
sterilizing appropriate nutrient media, as well as preparing and sterilizing dishes, in the first case — a
large number of Petri dishes, and subsequent disinfection of crops. That is, the main disadvantages of
this classical method are its laboriousness, and even the need for a sufficiently large working space and
the availability of a sufficient amount of equipment for cultivation and disinfection of crops.

The lack of proper quality control of the prepared nutrient media leads to inadequate results, which can
cause losses already in production, in case of low-quality products.

An alternative to the cup method is 3M "Petrifilm TM" (PPF) plates with nutrient medium applied to
them.

However, the use of this method is hindered by the lack of a regulatory framework: national standards
of Ukraine (SSTU) with a description of methods for determining the number of mesophilic aerobic
and facultatively anaerobic microorganisms; bacteria of the group of coliforms (E. coli) and coliforms.
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Plates are ready-made systems containing a lyophilized nutrient composition, a cold water-soluble
gelling agent, and an indicator that facilitates colony counting. This technological technique in the
cultivation and identification of microorganisms has clear advantages over classical methods. The
main advantages of 3M "Petrifilm TM" plates, compared to the classic cup method, are compact size,
ease of use, reduction of research time, improvement of conditions and improvement of work
efficiency and, as a result, reduction of costs [9, 10].

3M "Petrifilm TM" plates are used in France, USA, Belgium, Germany, Finland, Canada, Romania,
Czech Republic, Japan, Australia, Russia [11]. With their help, the number of MAFANM, yeast and
mold fungi, BGKP (coliform), and the presence of pathogenic microorganisms are determined.
However, the use of this method is hindered by the lack of a regulatory framework: national standards
of Ukraine (SSTU) with a description of methods for determining the number of mesophilic aerobic
and facultatively anaerobic microorganisms; bacteria of the group of coliforms (E. coli) and coliforms.
Plates are ready-made systems containing a lyophilized nutrient composition, a cold water-soluble
gelling agent, and an indicator that facilitates colony counting. This technological technique in the
cultivation and identification of microorganisms has clear advantages over classical methods. The
main advantages of 3M "Petrifilm TM" plates, compared to the classic cup method, are compact size,
ease of use, reduction of research time, improvement of conditions and improvement of work
efficiency and, as a result, reduction of costs [9, 10].

3M "Petrifilm TM" plates are used in France, USA, Belgium, Germany, Finland, Canada, Romania,
Czech Republic, Japan, Australia, Russia [11]. With their help, the number of MAFANM, yeast and
mold fungi, BGEC (coliform), and the presence of pathogenic microorganisms are determined.

The purpose of the research was to conduct a comparative assessment of the effectiveness of methods
for detecting the number of MAFANM and coliforms in cow's, goat's milk, and salted cheese from
them by sowing dilutions of the studied samples on nutrient media contained in Petri dishes (PD) and
(in parallel) on plates - 3M "Petrifilm TM" (PPF).

For this purpose, samples of goat and cow's milk were taken in private yards of the Kharkiv region.
Milk obtained from two (at least 10 cows and goats) groups of animals was processed into cheese. In
milk and cheese, the content of MAFANM and coliforms (KF) was determined by means of parallel
cultures in PP and on PPF. We took into account the information that the confidence interval for the
probability level of 95%, when repeating the microbiological examination of the sample using the
same method, the same reagents, materials and equipment by the same specialist in the same
laboratory through a short period of time is: £ 0.25 log10 from the originally obtained results of these
studies. And the confidence interval of the probability level of 95% when reproducing the
microbiological examination of the sample using the same method, similar reagents, materials and
equipment, in different laboratories by different specialists is: £ 0.45 logl0 from the originally
obtained result of these studies. Since during the study, different nutrient media from different
manufacturers were compared, it seems more correct to use (when evaluating the results) a confidence
interval (£0.45 log10 of the number of microorganisms or coliforms cultivated on traditional media
grown in Petri dishes).

RESEARCH METHODS

The amount of MAFANM was determined in accordance with SSTU 7357:2013 [7]. Detection and
determination of the number of coliforms - in accordance with the interstate standard STST 30518 [8]
by sowing dilutions of the studied products in NP on Endo medium.

THE RESULTS OF THE STUDY OF MILK AND CHEESE SAMPLES

The results of testing samples of milk and ready-made cheese for the presence of mesophilic aerobic

and facultative anaerobic microorganisms (MAFANM) in milk and cheese, as well as the number of
coliforms in them, are presented in Tables 1 and 2, accordingly.
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Table 1. Number of mesophilic aerobic and facultatively anaerobic microorganisms (MAFANM) in
milk and cheese

Number of microorganisms (MAFANM)
Petri Confidence interval for the probability level 95 | ppp
Sample dishes, % T
HRM.- Aerobic
g agar +0,25 log10 1 +0,45 log10 2 Count Plate
Milk

1|2 3 4 5 6
L | Pasteurized 0021 50104 1110436104 | 7,1-103-56 - 104 2,0 - 104
2 | GoatNe2 44106 |2,5-106-7,8-106 |1,6-106-12 - 107 4,0 - 106
3 | Goat Ne3 <105 <5,6:104-<1,8-105 | <3,6:104-<2,8-105 3,0-105
4 | Goat Ne 4 75-105 |4,2-105-1,3-106 |2,7-105-2,1-106 6,0 - 105
5 | Goat Ne 5 1,2 -107 |6,7-106-2,1-107 |4,3-106-3,4-107 1,4 - 107
6 | Pasteurized >1,0 - _ _ _ . .

cow Ne 6 107 >5,6-106—>1,8-107 >3.6-106—>2,8-107 1,6 - 105

Cheese

7 | Cheese No 1 4,5-106 |2,5-106-8,0-106 |1,6-106-1,3-107 3,6 - 106
8 | Cheese Ne 2 52-103 [29-103-9,3-103 |1,9-103-1,5-104 2,4 -103
9 | Cheese Ne 3 6,0-106 |3,4-106-1,1-107 |2,1-106-1,7-107 5,6 - 103
10 | Cheese Ne 4 28-107 |1,6-107-5,0-107 |1,0-107-7,8-108 7,2 - 105
11 | Cheese Ne 5 8,3-107 |4,7-107-15-108 |3,0-107-2,3-108 1,7 - 106

Notes. 1. Confidence interval for a probability level of 95% when repeating the microbiological examination of the sample
using the same method, the same reagents, materials and equipment, by the same specialist in the same laboratory after a
short period of time (according to SSTU ISO 4833).

2. Confidence interval for the probability level of 95% when reproducing the microbiological examination of the sample
using the same method, similar reagents, materials and equipment in different laboratories by different specialists
(according to SSTU 1SO 4833).

3. Cheese No. 1 - from unpasteurized goat's milk; cheese No. 2 - from pasteurized goat's milk; cheese No. 3 — made from
pasteurized goat’s milk with 3 types of leaven: SMS, acidophilic and propionic acid bacteria; cheese No. 4 - from
unpasteurized goat's milk with SMS leaven; cheese No. 5 — from pasteurized cow's milk with SMS leaven.

From the data in Table 1, it can be seen that when determining the amount of MAFANM in 4 out of 6
milk samples (66.7%), the number of microorganisms determined by sowing on PPF was not only
within the confidence interval (£0.45 log10 of the amount of MAFANM in Petri dishes on HRM -
agar), but also within the confidence interval (x0.25 log10). That is, it corresponded to the probability
level of 95%.

Out of 5 cheese samples, in 2 samples (40.0%) the amount of MAFANM, determined by sowing on
PPF, was within the confidence interval (x0.45 log10 of the amount of MAFANM in Petri dishes on
HRM-agar).

At the same time, in one of them, the number of microorganisms was within the confidence interval
(20.25 log10).

Thus, out of 11 samples of milk and cheese, in 6 samples (54.5%) the amount of MAFANM,
determined by sowing on PPF, was in the range (+0.45 log1l0 of the amount of MAFANM in Petri
dishes on HRM - agar), i.e. h hours in 5 samples (45.5%) - in the interval (£0.25 log10).

At the same time, in 5 samples (Nos. 1, 2, 4, 5, 7), the amount of MAFANM in PP on GRM-agar and
PPF either coincided or differed by no more than 27%.

In 2 samples (Nos. 3, 8) the amount of MAFANM differed by no more than 3 times. In 3 samples (No.
6, 10, 11), the number of microorganisms in the NP was 39-63 times greater than in the PPF, in 1
sample (No. 9) — more than 1000 times.
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In 9 (81.8%) of the 11 studied milk and cheese samples, the number of MAFANM in PP on HRM-agar
exceeded the number of microorganisms on PPF, and in 2 samples it was 1.2—3 times less.

Table 2. The number of coliforms in milk and cheese

Number of coliforms
.- - - oy PPF
0 Confidence interval for the probability level 95 % !
Ne Sample E(:]tdr:)dlshes, P Y ° | coliform
environment | £0,25 log10 1 10,45 log10 2 glc;l::t
Milk
1 ggie“md 10105 | 5,6:104-1,8-105 3,6:104-2,8-105 31102
2 | Goat Nel | 6,1-104  |3,4104-1,1-105 2,2:104-1,7-105 6,2 - 105
3 | Goat N2  |20-106 | 1,1106-3,6:106 7,1105-5,6-105 1,7 - 106
4 | Goat N3 |1,6-106 | 9,0-105-2,8-106 5,7-105-4,5-106 4,8 104
5 | Goat Ned | >13-107 |>73-106>2,3-107 >4,6106—>3,6'107 1,1-105
6 | Goat N5 | 12-104 | 6,7-103-2,1-104 4,3-103-3,4'104 5,6 - 103
7 | Goat Ne6 | 4,4-104 | 2,5-104-7,8-104 1,6:104-1,2-105 1,3-103
8 | Goat N7 | 6,7-104  |3,8104-1.2-105 2,4104-1,9-105 5,9 - 104
9 | Goat N8 | 6,7-105 | 3,8:105-1,2106 2,4105-1,9-106 1,3 - 106
10 | Goat N9  |31-105 | 1,7-105-5,5105 1,1-105-8,7-105 2,6 - 104
1 Eg\f\teu”zed 6,0-104  [3,4-104-1,1-105 2,1104-1,7-105 2,2 - 103
Cheese
12 | Cheese Nel [23-104 [ 1,3-104-4,1-104 8.2-103-6,4'104 6.9 106
13 | Cheese Ne2 | 1,9-106 | 1,1-106-3,4-106 6,8'105-5,3-106 1,4 104
14| Cheese Ne3 |3,3-106 | 1,8'106-5,9-106 1,2:106-9,2-106 7,2 - 106
15 | Cheese Ne4 | 1,7-107 | 9.6:106-3,0-107 6,1'106-4,8-107 3,7 - 106
16 | Cheese Ne5 | 4,1-107 | 2,3-107-7,3-107 1,5107-1,2-108 2,2 - 107

From the data in Table 2, it can be seen that the amount of BGEC in 4 out of 11 studied milk samples
on PPF was in the interval (£0.45 logl10 of the number in PP on Endo environment).
Samples No. 3, 6, 8, 9: of them, in 2 samples (No. 3, 8) - in the interval (£0.25 logl10 of the amount in
NP on Endo environment).From the data in Table 2, it can be seen that the amount of BGEC in 4 out of
11 studied milk samples on PPF was in the interval (£0.45 logl0 of the number in PP on Endo
environment).
Samples No. 3, 6, 8, 9: of them, in 2 samples (No. 3, 8) - in the interval (£0.25 log10 of the amount in
NP on Endo environment ).
In 2 out of 5 examined samples of cheese, the amount of BGEC on PPF was in the interval (+0.45
log10 of the amount in NP on Endo environment), of them in 1 sample - in the interval (+0.25 log10
of the amount in NP on Endo environment ). That is, out of 16 samples of milk and cheese examined,
in 6 samples (37.5%) the amount of BGEC on PPF was in the interval (£0.45 log10 of the amount in
PP on Endo environment), including in 3 samples - in the interval (+0.25 log10 of the amount in NP on
Endo environment).In 2 out of 5 examined samples of cheese, the amount of BGEC on PPF was in the
interval (+0.45 log10 of the amount in NP on Endo environment), of them in 1 sample - in the interval
(£0.25 log10 of the amount in NP on Endo environment). That is, out of 16 samples of milk and cheese
examined, in 6 samples (37.5%) the amount of BGEC on PPF was in the interval (£0.45 log10 of the
amount in PP on Endo environment), including in 3 samples - in the interval (£0.25 logl0 of the
amount in NP on Endo environment).
In general, in 11 (68.8%) of the 16 investigated samples, the number of enterobacteria on the Endo
environment in the NP exceeded the number of coliforms on the PPF:
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— in 4 samples (No. 3, 6, 8, 16) — 1.1-2.0 times; in 4 samples (No. 4, 7, 10, 11) — 12 — 34 times;
— in 3 samples (No. 1, 5, 13) — 118-323 times.

In 3 samples (No. 9, 14, 15), the number of enterobacteria on Endo environment was 1.9—4.6 times
lower than on PPF; - in 2 samples (No. 2, 12) — 10-300 times.

That is, the number of mesophilic aerobic and facultatively anaerobic microorganisms, determined by
sowing on 3M "Petrifilm TM" Aerobic Count Plates, in 6 (54.5%) of the 11 studied samples of milk
and cheese, was in the interval ( = 0.45 logl0 of the amount in Petri dishes on HRM-agar), which
corresponds to the level of probability of reproducibility of the results of 95%.

In 3 samples (No. 9, 14, 15), the number of enterobacteria on Endo environment was 1.9—4.6 times
lower than on PPF; - in 2 samples (No. 2, 12) — 10-300 times.

That is, the number of mesophilic aerobic and facultatively anaerobic microorganisms, determined by
sowing on 3M "Petrifilm TM" Aerobic Count Plates, in 6 (54.5%) of the 11 studied samples of milk
and cheese, was in the interval ( = 0.45 logl0 of the amount in Petri dishes on HRM-agar), which
corresponds to the level of probability of reproducibility of the results of 95%.

In 9 (81.8%) of 11 investigated samples, the number of microorganisms that grew in Petri dishes on
HRM - agar was greater than on 3M "Petrifilm TM" plates.

The number of bacteria of the coliform group, detected by sowing on 3M "Petrifilm TM" Coliform
Count Plates, in 6 (37.5%) of the 16 investigated milk and cheese samples, was in the range (+0.45
logl0 in Petri dishes on Endo environment), which corresponds to a level of probability of
reproducibility of the results of 95%.

In general, in 11 (68.8%) of 16 tested samples, the number of enterobacteria grown in Petri dishes on
Endo environment was greater than the number of coliforms on 3M "Petrifilm TM" plates.

BASED ON THE ABOVE, THE FOLLOWING CONCLUSIONS CAN BE DRAWN:

1. The use of plates, in production laboratories, to determine the number of mesophilic aerobic and
facultative anaerobic microorganisms, as well as coliforms in milk and cheese, is more effective,
compared to Petri dishes.

2. The positive experience of using "Petrifilm TM" plates for determining the microbiological
parameters of milk and dairy products in a number of European countries and the USA, as well as the
research results obtained by us, testify to the feasibility of developing two national standards of
Ukraine:

SSTU 7089:2009 "Milk and dairy products. Methodology for counting the number of mesophilic
aerobic and facultatively anaerobic microorganisms, yeasts and molds using plates" and SSTU
7090:2009 "Milk and dairy products. The method of counting the number of coliforms and E. coli
using plates", as well as their implementation in the production of milk processing enterprises and
farms of Ukraine.
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INTRODUCTION OF ENERGY-SAVING TECHNOLOGIES FOR HARVESTING CEREAL
CROPS TO PROVIDE LIVESTOCK WITH CHEAP FEED
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The technological operations of harvesting and transporting grain and the non-grain part of the harvest
of cereal crops, which are among the most resource-intensive and energy-consuming operations, are
studied. The minimum total energy consumption for harvesting and transportation of grain products
per unit area was used as the main criterion for the formation and optimization of the structure and
composition of harvesting technological complexes. The implementation of energy-saving
technologies for growing and harvesting cereal grain crops solves the problems of technological re-
equipment of agricultural enterprises to reduce the cost of work and obtain competitive livestock
products, due to reducing cost of concentrated animal feed.

Key words: fodder, livestock, grain crops, energy costs, energy saving, technological complex,
technology.

FORMULATION OF THE PROBLEM

The main factors of energy efficiency in providing livestock with fodder are the transition to advanced
technologies and improvement of fodder production systems and animal feeding optimization. It has
been scientifically established and confirmed in practice that only with full and balanced feeding, farm
animals are able to fully realize their genetic potential. It has been proven that 55-60% of the
productivity of animals is determined by the level and quality of feeding, while the influence of the
breed is 25-30%, and the method of keeping and technology is 15-20% [1,2].

The continued use of traditional waste technologies for growing and harvesting agricultural crops does
not contribute to obtaining the expected results: increasing productivity, gross production volumes,
quality and reducing the cost of growing products. Therefore, in order to achieve the greatest
efficiency in feed production, it is necessary to move towards the introduction of energy-saving and
resource-saving technologies [3,4,5]. Only in this way will we be able to solve the problems of
technical re-equipment of agricultural producers and obtain competitive crop and livestock products.

In order to reduce costs for producing plant products and livestock feed in conditions of constant
growth in energy prices, it is necessary to implement energy-saving technologies for growing and
harvesting agricultural crops. The largest costs of complex fuel energy and operational costs of funds
fall on the final amount of mechanized work — harvesting. This is especially true for grain crops,
which occupy one of the first places in terms of production in Ukraine.

Such production conditions indicate the need to find fundamentally new scientific solutions to its
development. One of them is the reduction of technogenicity and the consumption of energy, fuel and
operating costs during the cultivation and harvesting of agricultural crops. This substantiates the need
for constant improvement of harvesting technologies and technical means for their implementation.

ANALYSIS OF RECENT RESEARCH AND PUBLICATIONS

Combine harvesting of cereal grain crops is the main method in most countries of the world. At the
same time, a separate (two-phase) method and direct harvesting (single-phase) are usually combined.
Each of these methods has its advantages and disadvantages. Numerous data from scientific research
institutions and production experiments show that in all natural and climatic zones and in years with
different weather conditions a yield increase of 1.5 to 5 tons of grain from 1 ha or more is obtained
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using a separate harvesting method in comparison with direct harvesting [6,7,8].

The separate harvesting method is widely used in the USA, Canada, England, and Sweden. In the
USA, in recent years, 22.3% of ear crops and other crops have been collected separately, and in some
parts, up to 70% have been collected separately. The separate method was used in Germany and other
countries [9,10].

Today, in most countries of the world, the energy-saving technology is known as the zero tillage
system. This technology is being introduced gradually, step by step. For minimal processing, special
sets of machines are used, consisting of a powerful tractor, a wide-grip cultivator with a high-mounted
frame for continuous soil treatment, and a stubble wide-grip planter. As the experience of the
Ukrainian corporation “Agro-Soiuz” shows, switching to a minimal and then to a zero tillage system
does not result in yield reduction. When growing corn for grain and silage, peas according to this
technology, it even increases by 10...20 %.

With the zero system — the soil is not cultivated at all, but only sown with wide-grip stubble seed drills
and harvested. “Agro-Soiuz” yields 60 centners’ha of winter wheat and 63.6 centners/ha of spring
barley when using the zero system. Currently, about 100 million hectares, which is about 12% of all
agricultural land, are cultivated using energy-saving technology in various countries of the world, and
the volumes of its implementation are growing rapidly [9,11,12].

PRESENTING MAIN MATERIAL

To calculate the comparative assessment of energy costs — complex fuel and operating costs, four
winter wheat harvesting technologies were considered [6]:

1. Traditional technology — direct harvesting without straw crushing

2. Traditional technology — separate combine harvesting of grain crops.

3. Zero technology — use of machinery and harvesters of domestic production.

4. Zero technology — use of imported harvesting equipment.

Technological maps for harvesting winter wheat have been developed [13,14] for these technologies,
according to the methodology of the Ukrainian Scientific Research Institute of the Productivity of the
Agro-Industrial Complex of the Ministry of Agrarian Policy of Ukraine “Standards of living and
embodied labor costs for the production of grain crops” [6]. All technologies were developed for the
following production conditions: cultivation area is 630 hectares; yield of the main products is 4.6 t/ha;
yield of by-products is 4.6 t/ha. Normative yield losses are 3%; duration of harvesting when the grain is
fully ripe is 7 days.

As a result of the statistical processing of data on the conditions of mechanized work according to the
method presented above, distributions were built: the number of grain harvesters on farms, in the
technological complex and the harvesting chain. The main parameters of the obtained experimental
curves are shown in Table 1.

Table 1. Main distribution parameters characterizing the conditions of harvesting operations

Statistical parameters of distributions
Average | Average
Conditions size, quadratic | Dispersio | Coefficien | Asymmetr [Kurtosis
grain harvesting B deviation, n, t Y, ,
X c o2 variations,
\Y as a4

Number of . 9.84 282 7.94 0,29 0,03 2,49
harvesters, units
The number of
harvesters in 9,31 2,59 6,68 0,28 114 | 415
technological
complex, units.
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The number of
harvesters in the
harvesting chain,
units.

3,66 1,03 1,06 0,28 0,26 2,91

From the analysis of the data in Table 1, it can be seen that the average number of harvesters by farms
and technological complex is approximately at the same level — 9.84 and 9.31 units with a root mean
square deviation of 2.82 and 2.59, respectively, i.e., during harvesting operations in the farms of the
region, one technological complex with the number of harvesters from 7 to 12 units is created. Based
on the available data, histograms of these distributions were constructed — Figures 1, 2, 3.

z
0,27 ' K
0,18 N
\_.
v R -
6,1 8.5 10,8 13,2 N, units.
Fig. 1. Histogram of the number of harvesters (N, units) in farms
Z
(/ ‘
/-/ \
036} : - e, —
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2.84 4.64 6.48 8.32  N. units.

Fig. 2. Histogram of the number of harvesters (N, units) in the harvesting chain
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Fig. 3. Histogram of the number of harvesters (N, units) during harvesting

The formation of complex energy costs of harvesting grain crops based on direct fuel energy costs was
determined according to the following method:
1. Formation of energy consumption of complex fuel for traditional technology — direct harvesting of
grain
Calculation of fuel per 1 ha of harvesting area Qma, kg/ha was determined by the formula:
fra = Qf/ Fha (1)
where Qs — the total fuel consumption for this technology, kg (Q=42787,7 kg);
Fna — harvesting area, ha (Fra=630 ha).
Energy costs Ef, MJ/ha of fuel energy were calculated according to the formula:
En =o0f - Qf, (2
where of — the energy equivalent of fuel consumption, MJ/kg (0r=52,8 MJ/Kg [3]).
Energy consumption of fuel energy per unit of grown products E«, MJ/t — one ton of crop was
determined by the formula:
Ef = Ef/ Bc 3
where B — crop yield, t/ha (Bc=4,6 t/ha).
The results of calculations for all four technologies are presented in Table 2.

Table 2. Comparative assessment of complex energy costs for harvesting winter wheat

Energy costs, MJ
Complex fuel Operating expenses (wages, fuel,
Harvesting depreciation, maintenance,
technology repairs - current, capital)
Per unit of Per unit of Per unit of Per unit of
work, MJ/ha produced work, MJ/ha produced
products, MJ/t products, MJ/t
1. Traditional - direct
harvesting 3586,0 779,6 2772,57 602,73
(with straw collection at
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the complexes)

2. Traditional - separate
harvesting (with
collecting straw at the
edge of the field)

3. Zero technology -
domestic production
equipment (direct 2123,4 461,6 2106,1 457,85
harvesting without straw
collection)

4. Zero technology —
imported harvesting
equipment (direct 1893,8 411,7 2221,13 482,85
harvesting without
harvesting straw)

28219 613,4 2636,77 573,21

We perform a comparative assessment of energy consumption for different technologies of grain
harvesting based on the calculation of operational costs (depreciation, maintenance and repair of
equipment, wages, cost of fuel and lubricants) according to the following methodology [3].
Operating costs in units of measurement “USD /ha” are converted into units of measurement MJ/ha
and MJ/t. At the same time, the energy equivalent of the fuel is used in translation into the monetary
value of its complex cost.
The energy equivalent of fuel, Cc*, MJ/ USD, was calculated according to the formula:

Ccaf: (Xf/ Cc (4)
where C. is the complex cost (price) of fuel and lubricants, hryvnias/kg
(Cc =1,2 USD /kg).
C*'=1,02 MJ/ USD.
The energy consumption of Eena, MJ/ha per 1 ha of the harvesting area was calculated according to the
formula:

Eena = Oeha - CcOLf y (5)
where Ochai — Operating costs per 1 ha for the i-th technology, USD /ha, MJ/ha.
Energy consumption E., MJ/t per 1 ton of winter wheat yield was calculated according to the formula:

Eeha = Eena/ Y, (6)
where Y. is crop yield, t/ha.
All calculations of complex energy consumption of fuel and operating costs are presented in Table 2.

CONCLUSIONS

The results of the conducted research allow us to draw the following main conclusions:

1. The formation of the structure of technological complexes for harvesting grain crops determined the
energy costs of complex fuel according to the developed technologies of winter wheat harvesting.
They are: the lowest costs are with zero technologies, and the largest ones — with traditional harvesting
technologies. Thus, energy consumption when using imported equipment — zero technology is the
lowest: Ex=1893,8 MJ/ha; E«4=411,7 MJ/t. The highest energy consumption is when using traditional
— direct harvesting technology: En= 3586 MJ/ha; Esu=779,6 MJ/t.

2. Energy costs, based on operating costs calculation, when justifying the composition of technological
complexes for harvesting grain crops are as follows: the lowest energy costs in zero technology —
domestic equipment, which amounted to: Ec3na = 2106,1 MJ/ha; Es+ = 457,85 MJ/t. The largest energy
consumption is in traditional — direct harvesting technology, which amounted to: Ec | na = 2772,57
MJ/ha; Ee 1t = 602,73 MJ/t.
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The implementation of energy-saving technologies for harvesting cereal crops will provide the
livestock industry with cheap raw materials for producing affordable fodder.

REFERENCES

1. Theory and practice of the standard hour of cattle. /Kandiba V.M. etc. Zhytomyr: PP “Ruta”, 2012.
860 p.

2. Handbook on complete feeding of farm animals; under the editorship of Ibatullina I.1., Zhukorskyi
0O.M. 2016 300 p.

3. Domushchi D.P., Ustuianov P.D. (2021). The state and prospects of the development of resource-
saving crop production technologies. Agrarian science: state and prospects of development:
collection of theses of the First scientific and practical conference (scientific electronic edition),
March 26, 2021. Odesa: ODAU, 2021. P.75-76.

. Korchemnyi M. et al.. Energy saving in the agro-industrial complex. Ternopil, 2001. 657 p.

. Medvedovskyi O.K., lvanenko P.l. Energy analysis of intensive technologies in agricultural
production. K.: Urozhai, 1988. 208 p.

6. Norms of costs of living and embodied labor for the production of grain crops / V.V. Vitvytskyi,
P.M.  Musyka, M.F. Kislyachenko, 1.V. Lobastov. K. Research Institute
“Ukragropromproductivnist”, 2010. 352 p. (Library of specialist of agro-industrial complex
“Economic standards”).

7. Typical standards of machine productivity and fuel consumption for harvesting agricultural crops /
V.V. Vitvitskyi, .M. Demchak, V.S. Pivovarov et al. K. Research Institute
“Ukragropromproductivnist”, 2005. 544 p.

8.Domushchi D.A., Osadchuk P.l. (2020) Optimization of the structure and composition of
technological complexes for harvesting grain crops by energy costs. 1V International Eurasian
Agriculture and Natural Sciences Congress, 30-31 october 2020. 396-401. ISBN 978-605-69010-2-
7. www.agrieurasia.com.

9. Machines for harvesting grain and industrial crops: manual/ed. V.l1. Kravchuk, Yu.F. Miller. K.:
UKrNDIPVT named after L. Pohorilo, 2009.296 p.

10. Defining the tasks of coordination of integrated programs for harvesting early grain crops/O.V.
Sydorchuk, V.I. Skibchyk. Eastern European journal of advanced technologies. 2012. No. 1/10(61).
P. 38-41.WorldCad: https://www.worldcad.org/oclc/839142619&referer=brief results.

11. Domushchi D.P. Energy saving while ensuring the efficiency and substantiation of the composition
of assembly machinery and transport complexes / D.P. Domushchi, O.S. Yavorskyi, Yu.l.
Yenakiev, A.V. Ostapenko Agrarian Bulletin of the Black Sea Coast: Scientific Collection. Odesa
DAU/Technical Sciences. Odesa: OSAU, 2017. No. 85. P. 73-78.

12. Analysis of research methods and event models in projects at different stages of early grain
harvesting planning / Sydorchuk O.V., Dnes V.l., Skibchyk V.l. et al. Computer-integrated
technologies: education, science, production: sciences. magazine. Lutsk: LNTU, 2011. No. 7. P.
141-144.

13. Sabluk P.T. Technological maps and costs for growing agricultural crops / P.T. Sabluk, D.I.
Mazarenko, G.E. Maznev K.: NNC IAE, 2005. 402 p.

14. Technological maps and costs for growing agricultural crops with different resource support / ed.
D.I. Mazorenko, G.E. Maznev Kh.: KhNTUSG, 2006. 725 p.

[SalE N

BIIPOBA/UKEHHS EHEPT'O3BEPITAIOUMUX TEXHOJIOT'TA 3BUPAHHS 3EPHOBUX
KVIBTYP JJIA 3ABE3IIEYEHHSA TBAPUHHHUIITBA JEHNEBUMU KOPMAMHN

A. Homymi, IT. YerysHo, A. Maes, B. Cynpyntok, O. Koruii
Odecwvkutl depoicasHutl azpapHuil yHieepcumem
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JlOCIiKYIOThCSL TEXHOJIOTIUHI oreparii 30MpaHHs i TPaHCHOPTYBAaHHS 3€pHA 1 HE3EPHOBO1 YaCTUHU
ypOKal0 3EPHOBUX 3JIAKOBHX KYJIbTYp , SKi BITHOCATH JI0 HaWOUIBII pPECypCHOMICTKHX i
SHEepPrOBUTPATHHX orepaniii . B sikocTi ocHOBHOTO KpuTepis (opMyBaHHS 1 ONTHMI3aLlii CTPYKTYpH Ta
CKJIaJy 30MpAJbHUX TEXHOJIOTTYHUX KOMIUIEKCIB BHKOPHCTOBYBAJIMCS MIHIMaJbHI CyMapHi BUTpaTH
eHeprii Ha 30MpaHHS 1 TPAHCIOPTYBaHHS MPOIYKLIi 3€pHOBUX 3 OAMHUIN IUIouii. BrpoBamkeHHsIM
eHepro30epiraloynx TEXHOJOTIH BHPOUIYBAaHHS Ta 30MpaHHS 37aKOBUX 3E€PHOBHX KYIBTYD
BUPIIIYIOTHCS MMPOOJIEMHU TEXHOJIOTIYHOTO MEPEOCHAIIEHHS CUTbCHKOTOCTIONAPCHKUX MIAMPUEMCTB IS
3MEHIICHHsI COOIBapTOCTI POOIT 1 OTpPUMaHHS KOHKYPEHTO3/JaTHOI HPOAYKIii TBapUHHHIITBA, 32
paxyHOK 3MEHIIEHHS cO0IBapTOCT1 KOHIICHTPOBAHUX KOPMIB JUTSI XYZAOOH.

Kuarouosi ciioBa: KOpM, — MBAPUHHUYMBO, 3E€PHOBI  KYIbMYpU, eHepeemuyHi  eumpamu,
eHep2030epexcenHsl, MexHON02IYHUL KOMNIEKC, MEeXHONO02is.
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CTAH ITPOOKCUJAHTHO-AHTUOKCUJAHTHOI'O TOMEOCTA3Y Y KPOBI
PEMOHTHUX CBUHOK ITPU 3TOAOBYBAHHI XEJIATIB MIKPOEJIEMEHTIB

A. Cs6po
Tonmasceruil deporcasrutl azpapuutl yHigepcumem

[lepion ¢dopmyBanHS craTeBOi (YHKIII XapaKTepU3YEThCS KOJUBAHHIM CTEPOITHHX TOPMOHIB Yy
PEMOHTHHX CBHHOK, IO € OJIHIEIO 3 IPUYHH MOCHIICHOTO TeHEPYBaHHA BUIBHUX panukaiiB. [Ipu npomy
PO3BUTOK OKMCHOTO CTPECy Ma€ HETaTUBHUM BIUIMB Ha (DEPTUIIBHICTH CaMOK, IO MpPOSBISAETHCA Y
3HIKEHHI SIKOCT1 SULIEKTITHH. MeTol eKCHepUMEHTy OyJo IOCHITUTH CTaH MPOOKCHIAHTHO-
AHTHOKCHIAHTHOTO TOMEOCTa3y y KPOBI PEMOHTHHX CBHHOK MW 3TOJIOBYBaHHI Pi3HUX /03 IUTPATY
Mini. B exciepumenTi Oysio BUKOPHCTAaHO PEMOHTHHUX CBHUHOK BEJIMKOi OLI01 MOPOAM, aHAJIOTIB 3a
BIKOM 1 JKMBOIO Macolo, 3 sKux copmoBaHo Tpu rpynu (15 romiB y KOXHI) KOHTpOJIbHA Ta ABI
nociigdi (I 11IT). Jlo ocHoBHOTO pamiony cBuHoK [ 1 II mocmigaux rpyn nqonaBanu mutpat Mini Ha 10%
1 20% Bume HopMu. BeTanoBieHo, 1mo 3 6-To no 9-i Micslb PO3BUTKY CBUHOK, SIK1 BKMBaJIM LIUTPAT
Mini B kunbkocti 10% BuIlle HOpMH Bi10yBaJIOCh CIIOBUIBHEHHS MPOIIECIB TPEPOKCUAHOIO OKUCHEHHS
JMiAIB, MPO IO CBITYUTH 3HIDKCHHS BMICTY di€HOBUX KOH'torariB 1 TBK-aktuBHUX cmonyk 3
OJIHOYACHUM MIIBUILIEHHSAM aKTUBHOCTI CYNEPOKCUATUCMYTa3H. Y TBApHUH LIET K IPYNH BIIMIYAIOCh
OUTBIII paHHE HACTAHHS TEPIIOi, APYroi, TPEThOi Ta YETBEPTOi OXOTH, a TAKOX HAWBUIIUN BIACOTOK
3arutimHeHocTi (86,67%). 3romoByBanHs 1uTpary Mini Ha 20% moHAaA HOPMY CYIPOBOJKYBAIOCH
3MIHOIO CTaHy NPOOKCHAAHTHO-aHTHOKCHJAHTHOTO TOMEOCTa3y y OIK NMPUCKOPEHHS MepOKCHAALii
Mmicast MOocsATHEHHs cBUHKamMu 210 neHHOTo BiKy: 30UIBIIEHHS BMICTY Ji€HOBUX KOH toraTiB, TBK-
akTuBHUX crnoayk (p<0,01) Ta miABUINEHHS aKTUBHOCTI cymepokcumamucmyrtasu (p<0,01). Orxe,
3roloByBaHHs UTpaTy Mifi B kKiibkocTi 10% BHIlle HOpMU B MEpioj] CTAHOBJICHHSI CTaTeBOT PYHKIIIT y
CBUHOK CIIpUSi€ HOPMAJbHOMY TMPOTIKAHHIO TIPOILIECIB OOTEHE3y 3a pPaxXyHOK ONTHUMI3allii
MPOOKCHUJAHTHO-aHTUOKCHUJAHTHOTO TOMEOCTa3y.

KurouoBi ciioBa: pemonmui ceunku, giomeopra 30amuicms, yumpam Mioi, nepoxcuoayis.
MOCTAHOBKA IMNPOBJIEMHU

[IpoBiTHOIO YMOBOIO BHUCOKOI PENpoOIyKTUBHOI 3AaTHOCTI OCHOBHHUX CBHHOMATOK € iX ONTHUMAaJIbHUMN
pICT 1 pO3BUTOK B MyOepTaTHHA TEpioJ, 10 3a0e3MeYyeTbCcsi TEBHUMH METa0OJIYHUMU
MePETBOPEHHAMH. Y TEPiojl CTAHOBIEHHS CTATEBUX LIMKIIIB B OPraHi3Mi CBUHOK BIAMIYa€THCS iICTOTHA
NMabUIBbHICTh TOPMOHAIBHOTO (DOHY, IIO CYHPOBOKYIOTHCS PI3HUICI0 (OPMYBAHHS MPOOKCUAAHTHO -
anTHokcuaantHoro romeocrasy (ITAI) [4, 9]. Ilpm upomy, cTareBi TOPMOHH MAaKOTh SK
AHTHOKCHJIAaHTHI TaK 1 MPOOKCHIAHTHI BIaCTUBOCTI, a 3MiHa ctany [IAl' B HampsMi COBUTbHEHHS YU
MPUCKOPEHHSI MPOIECIB MEPOKCUTHOTO OKHCHEHHS JIMiliB OOYMOBIIOETHCS KOHIICHTPAIIEIO IIHX
peuoBuH [10, 12, 22].

Ha ¢izionoriunomy piBHi aktuBHI ¢opmu Oxcureny (ADPO) BUKOHYIOTH pPETYIIOYY POIb
010XIMIYHHX TMPOIIECIB, a PIBEHb IUX PEAKIIHHUX MOJEKYT FOJIOBHUM YMHOM BHU3HAYa€ CTaH CUCTEMU
anTHokcuaanTHOro 3axucty (AO3) [20]. Bizomo, 1m0 ooreHes, 30kpemMa Meio3 I CympoBOKY€ETHCs
icroTHuM reHepyBaHHAIM A®dO, ske 0O0yMOBIIEHO 30UIBLICHHSIM pIBHSA CTEPOIJHMX TOPMOHIB Yy
bonikynaspHiil pinuHi, npu 1boMy Meito3 I HAyKyeTbCsl BHYTPIIHBOKIITHHHUMHU aHTUOKCHJIAHTaMHU
[7]. JocnipkeHHs: HayKoBLIB [8] BKa3yrOTh Ha Te, 10 MPOTIKAHHS OBYIALIT BIIOYBAEThCA 3a PaXyHOK
3HA4YHOI KUIBKOCTI BUIBHMX PaJUKalliB, SKi B MOJAIBLIIOMY 3a0€3MeUyl0Th HOpMaJIbHE 3JMTTS TaMerT.
BuBinbHeHHs 3pinoi SHIEKITITHHU 00yMOBIIEHE CIIJIECKOM IIOTEIHI3YI0OYOTO0 TOPMOHY, SIKHH B CBOIO
4epry NpU3BOJAUTH J0 icTOTHOro TeHepyBaHHs A®dOQO, onHak, HajMipHa iX KOHIIEHTpAIis Yy
bonikyaspHi piIUHI MPOBOKYE MOCUJICHUH aronTo3, MOTIPIIYe SKICTh OOLMTIB Ta MPU3BOAUTH IO
3aTPUMKHU OBYIJISIIII.
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BcranoBneHo, 1Mo 3HIWKEHHS HU3bKOMOJEKYISPHUX AaHTHOKCHAAHTIB (BIIHOBIIEHOTO TIIyTaTiOHY i
aCKOpPOIHOBOI KHCIOTH) Ta (DOJIIKYIOCTUMYITIOIOUOTO TOPMOHY CBITYUTH MPO BUCHAKCHHS CHUCTEMU
AQO3 [21]. PesynbraT 6araThox JOCTIHKEHb BKa3yIOTh Ha Te, o ¢opmyBaHHs [IAl' B 3HauHIi Mipi
BU3HAYAETHCS DPIBHEM TOJIBII TBapuH, 30KpeMa 3a0e3Ne4YeHHSM OpraHi3aMy MIKpOHYTHIEHTaMHU
anTHoKcuaanTHoi nii. Ile mae MOXIHMBICTH HIBENIOBATH PO3BUTOK OKHCHOTO CTPECY 3a PaxyHOK
KOPEKIIii MIHEPAJIbHOTO KUBJICHHS.

Mertoro ekcriepuMeHTy Oyno nocmimpkeHHs ctany IIAI' y KpoBi peMOHTHHX CBUHOK TIPH 3rOJI0BYBaHHI
mutpaty Mimi.

MATEPIAJIM TA METOU JOCJIKEHb

Excniepument OyB mposenenuii B ymoBax IIpAT «IlnemcepBicy 1 maboparopii pi31010T1i BIATBOPEHHS
[HcTUTYTY CcBHMHapcTBa 1 arpornpomucioBoro BupoOHuuTBa HAAH. [Ins nocniny Oyno BimiOpaHO
PEMOHTHUX CBHHOK, sKi OyJlM aHajoramu 3a MOpoJo0 (BeauKoi OL101), BIKOM 1 HBOK MAacol0 Ta
po3auieHi Ha Tpu rpynu (15 romiB y koxHii) koHTposibHa Ta AB1 pocmigni (I 1 II). Tonisiro cBuHOK
MPOBOJMIIM 3 BpPaxyBaHHSAM BIKY BIANOBIAHO KOPMOBHMX HOpM JBI4i Ha 100y. OCHOBHHH palioH
TBapUH KOHTPOJILHOI TPYNU CKJIaAaBcsi 3 KOMOIKOpMY BIIAaCHOTO BUpoOHMIITBA, a cBUHOK [ 1 II
TOCIITHUX TPy 3 nofaBaHHsM mutpaty Mimi Ha 10% 120% BuIie HOpMHU BiIMOBITHO BIKOBUX MOTPEO
MOYMHAIOYH 3 4-X Ta MPOJOBXKYIOUH 10 9-Tu MicsiuHOrO BiKy. J{s BusHaueHHs ctany [IAI nmposoammm
B1101p 3pa3KiB KPOBI Bl CBUHOK Ha MOYAaTKy €KCIIEPUMEHTY, y Billl 4-pU MICSI Ta MICIs JOCATHEHHS
HUMH 5-TH, 6-TH, 7-MH, §-MH, 9-TH MICSIIYHOTO BIKY.

Jlnst  OIiHKK pIiBHS TiepedIry MEpOKCHIHOTO OKHCHEHHS BH3HAYAIM KOHIEHTPAIIO I€EHOBUX
koH torariB  cnekrpodotomerpuuno [1] 1 TBK-aktmBHUX KOMIUIEKCIB (ampAerimd 1 KETOHH) —
dotoenekTpokosopumerpuyHo [1]. PiBenb AO3 Bu3HauanM 3a aKTHUBHICTIO CYMEPOKCHIIUCMYTAa3H
(CO) doromerpuuno [1] Ta xatamasu (KT) - 3 BUKopucTaHHsSM BaHanii-MoiOmaTHOT peakii [1],
BMICTOM BITHOBJICHOT (popMHU TiIyTaTioHa — (POTOETEKTPOKOJIOPUMETPUYHO 3 peakTuBoM Enmana [2],
KOHIICHTpAIIi€l0 acKkopOiHOBOi 1 AerimpoackopOinoBoi kucioT (AK 1 JIK) — 3a KiIbKICTIO 03030HIB,
Mo upikoBaHuM MetofoM [3]. OTpumanuii 1udpoBUil MaTepiall CTaTUCTUYHO ONPAIbOBYBAIU 3a
nornomororo mporpamu Statistica myis Windows XP. JIns mopiBHSHHS JOCTIKYBaHUX MOKA3HUKIB Ta
MDKTPYIIOBHX PI3HHIIbL BUKOPUCTOBYBAJHM t-KpuTepiit CThIO/IEHTa, a pe3yJbTaT BBa)KajlH BIPOT1IHUM 32
p<0,05.

PE3YJIbTATHU JOCJILI’KEHb

OTpumaHi pe3yJIbTaTH CBiAYaTh PO PI3HMINIO IHTEHCHUBHOCTI MPOIIECIB MEPOKCHIAIlIT B KPOB1 CBUHOK Y
nepioJ; CTaHOBIIEHHSI CcTaTeBOi (YHKIIi MPU 3roJ0BYBaHHI pi3HUX 103 mutpaty Midi (tabn. 1). ¥V
CBUHOK, SKI BXHMBaJIM IUTpar Mimi B kimbkocTi 10% BHIE HOpMH BIAMIYAJIOCh 3HMKCHHS
KOHLIGHTpAllli i€HOBUX KOH'IOraTiB 3 HacTaHHAM (i3ionoriunoi 3putocti (6 wmicauiB) Ha 19,2%
BITHOCHO 4-X MICSAYHOTO BIKYy. Y KpOBi IUX TBAapuH, B nepio] popmyBanHs ctareBoi Gpynkuii (7, 8 1 9
MICSI1iB) BCTAHOBJICHO 30UIBIICHHS BMICTY MIEPBUHHUX MPOAYKTIB MEPOKCUIAITIT

Tabnuus 1. [HTEeHCUBHICTB MPOLIECIB MEPOKCHIALIIT Y KPOBI CBUHOK B IE€PiOJ CTATEBOTO J103PIBaHHS,

(M£m, n=15)
ITokazumku < Bik
5 4 Mic. 5 Mic. 6 Mic. 7 Mic 8 Mmic. 9 Mic
iy
JlieHoB1 K 3,06+ 3,24+ 2,38+ 3,13+ 2,63+ 2,45+
KOH IOoraT, 0,45 0,51 0,27 0,35 0,27 0,34
MKMOJIB/TI I 2,86+ 2,75+ 2,31+ 2,63+ 2,69+ 2,77+

0,32 0,29 0,29 0,34 0,25 0,38
II 2,64+ 2,25+ 2,22+ 3,23+ 3,14+ 2,11+
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039 0,25 0,29 0,35 0,31 0,20
TBK-akTuBHi K 18,97+ 20,69+ 17,29+ 14,21+ 19,68+ 20,25+
CIIOJIYKH JI0 1,34 1,75 1,24 0,95 1,35 1,09
IHKYOyBaHHS I 19,83+ 18,05+ 19,36+ 19,85+ 22,15+ 18,29+
MKMOJIB/TI 1,39 1,64 1,86 1,73° 1,38 1,52
IT 19,78+ 18,11+ 22,53+ 23,27+ 27,69+ 20,18+
1,53 1,63 1,53° 1,55 1,55 1,44
ooo %3004
TBK-axTuBHi K 21,70+ 23,21+ 19,59+ 18,18+ 22,47+ 23,22+
CTIOJIYKH TTiCTIS 1,51 1,69 1,12 1,12 1,35 1,11
IHKYOyBaHHS I 22,58+ 24,38+ 21,37+ | 22,24+1, 24,24+ 23,4341,
MKMOJIB/TI 1,49 1,75 1,99 67 1,39 61
IT 21,86+ 25,58+ 25,76% 26,70+ 31,76+ 25,63+
1,46 1,69 1,46°° 1,51 1,49 1,56
%000 %%k k00044

[pumitka: *— p<0,05; **— p<0,01; ***— p<0,001 — mopiBHIHO 3 4-X MicTuyHUM BikoM; °— p<0,05;°°— p<0,01; °°°— p<0,001
— TMOPIBHSHO 3 KOHTPOJIBHOIO Tpynoto; *— p<0,05; ¢e— p<0,01, *se— p<0,001 — mopiBHsiHO 3 | mocnigHOWO rpymoo, ; n —
KiJIbKICTh 3pa3KiB.

TBapunu, sxum 10 pamiony aogaBanu 20% uurpaty Mini, Bxe Ha 30-Ty Ta 60-Ty 100HM 3r0J0BYBaHHS
(5 1 6 MicAmiB) BUSBJICHO 3HIKEHHS Ii€HOBHX KoH'toraTiB Ha 14,8% 1 15,9% mnopiBHsiHO 3 4-X
MICSYHUM BIKOM, a JaHUM MOKa3HMK OyB HIKYMM TMOPIBHSHO 3 KOHTpOJbHOIO Ta | pocmimHoro
rpynamu. Ha 7-if 1 8-if Micsup po3BuUTKYy B cBMHOK Il nmocnmigHoi rpynu BinOyBarOThCsl 3MIHU
rOMeOCTa3y B HANPSIMKY MPUCKOPEHHS IMPOIIECIB MEPEKCHIAIII], 0 CYMPOBOIKYIOTHCS 30UTBIICHHIM
KOHLIEHTpallii ieHOBUX KoH toraTiB Ha 45,5% (p<0,05) 1 41,4% (p<0,05) BiZHOCHO 6-TU MICAYHOTO
BIKY.

Minimanbanii piBeHb THK-aktuBHUX crionyk y kpoBi ¢cBHHOK [ 1 II nocnigaux rpym O0yiio BCTaHOBJIEHO
Ha 5-U MICSIb iX PO3BUTKY, micis nepmwux 30-Tu 110 3roJoByBaHHS Pi3HUX A03 mUTpaty Mimi, 1o
MOPIBHSIHO 3 KOHTPOJIBHOIO Tpymnoto Hmk4e Ha 12,8% 1 12,5% sinnosigno. Iloganpuie cno>kuBaHHS
nuTpaty Miai 30UIbIIyBalIO PIBEHb ITUX META0OJIITIB Y KPOB1 TBAPUH MPOTITOM €KCIIEpUMEHTY. Tak, y
cBUHOK | mocmigHoi rpynu y Bimi 6, 7 1 8 MmicsaniB koHreHTpamis ThK-akTuBHUX crioyk Oyiia BUIIOKO
BianmoBinHo Ha 7,3%, 9,9% 1 22,7% BiZHOCHO 5-TH MICSAYHOTO BIKY, IIIO B TOPIBHSIHHI 3 KOHTPOJIHHOIO
rpymnoto outbie Ha 11,9%, 39,7% (p<0,05) 1 12,6% BiamosinHo.

VY kpoBi pemoHTHHX cBUHOK II nocmigHoi rpynu Ha 60-Ty, 90-Ty Ta 120-TY 1061 3rogoByBaHHs (6, 7 i
8 micsaniB) piBenb TBhK-akTtuBHux crosiyk craHoBuB Ha 24,4%, 28,5% (p<0,05) 1 52,9% (p<0,001)
MOPIBHSHO 3 5-TU MICSYHUM BIKOM, L0 BITHOCHO KOHTPOJbHOI rpymnu Buie Ha 30,3% (p<0,05), 63,8%
(p<0,001) 1 40,7% (p<0,01) Bignosinuo. Tomi, sk y Biti 9 MicsAwiB y TBapuH 000X nocuigaux rpym (I i
IT) BigmMivaeThCsl 3HMKEHHS TaHOTO MeTabomiTy BianosinHo Ha 17,4% 1 27,1% BimHOCHO 8-TO MicAls
PO3BUTKY.

AHali3 eH3UMHUX aHTHOKCHJIAHTIB CBITUUTH Mpo NabinpHIcTh akTuBHOCTI COJl 1 KT y kpoBi cBHHOK
BIIPOJIOBK CTAHOBJICHHsI CTaTeBOi (QYHKIIT 32 BIUIMBY 1uTpaty Miai (Tabu. 2). Y TBapuH, SKi BXKUBAIU
10% uurpaty Mizi Bume Hopmu, aktuBHICTE CO/] Oyna Bumior y Billi 5 MicsuiB Ha 75%, 6 micsiiB -
46,2% ta 7 micauis — 138,1% (p<0,01) BimHOCHO 4-X MICSYHOTO BIKY.

Tabnuus 2. BMICT éH3UMHUX aHTHOKCHJIAHTIB Y KPOBI PEMOHTHUX CBMHOK B MEPIOJ CTATEBOTO
no3piBanHs, M+m (n=15)

Iloxazauku < Bik
5 | 4wic. 5 mic. 6 Mic. 7 mic 8 Mic. 9 mic
i
Cymnepokcu- K | 0,606+ 0,768+ 0,399+ 0,862+ 0,455+ 0,365+
JIMCMYTa3a, 0,109 0,113 0,052 0,155 0,075 0,058
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y.0./MI I 0,396+ 0,693+ 0,579+ 0,943+ 0,567+ 0,389+
0,072 0,170 0,147 0,140** 0,163 0,072

II | 0,437+ 0,493+ 0,572+ 1,262+ 0,539+ 0,746+

0,104 0,078 0,113 0,168*** 0,113 0,153°

Karanasa, K | 148,29+ | 168,79+ | 149,29+ 127,24+ | 139,37+ | 165,43+
H202/xB./1n 26,73 35,45 31,52 23,51 27,52 29,09

I | 125,79+ | 150,19+ | 118,53+ 138,69+ | 150,36+ | 169,29+
22,38 28,19 19,57 22,95 19,94 28,63

II | 130,27+ | 164,82+ | 110,43+ 145,50+ | 141,83+ | 180,03+
21,45 26,53 15,17 21,72 19,39 22,77

(o)

Ipumitka: **— p<0,01; ***— p<0,001 — mMOpiBHIHO 3 4-X MICSYHUM BIKOM;
rpymoro; *— p<0,05 — mopiBHAHO 3 | TOCITITHOO TPYIIO0; N — KIJBKICTh 3pa3KiB.

— p<0,05 — MOpiBHSHO 3 KOHTPOJBLHOIO

BceranoBieHo 3HMKEHHS PIBHS JAHOTO €H3UMY Y Billl 8§ Ta 9 micsiiB Ha 39,9%, 58,7% nopiBHsiHO 3 7-
MU MICSYHUM BIKOM, III0 CBITYHTH MPO BUCHAKEHHS CHCTEMH aHTHOKCHIAHTHOTO 3aXHUCTY. Y KpOBI
cBuHOK I mocmignoi rpynu aktuBHicTh COJ] Mana MiHIManbHI MOKa3HUKHU Yy Biml 210 neHHOMY Billi,
10 BITHOCHO 4-X, 5-Tu Ta 6-TH MicssuyHOTO BiKY BHIIE B 1,9 (p<0,001), 1,5% 1 1,2 pa3u BignoBiaHoO.

VY xpoBi cBuHok [ 1 Il mocmigamx Tpyn BimMivanoch koymBaHHS akTtuBHOCTI KT 10 HacTtanHs
¢13i00riuHO1 3pinocti (6 MicsauiB). Y Bii 7, 8 1 9 MicALiB y TBapHH, SIKI CIIOXKHUBAIX UTpaT Mii Ha
10% BwuIle HOPMU, PIBEHb JAHOTO €H3UMY OYB BHUIIIUM MOPIBHSHO 3 6-TH MICSITYHUM BiKOM BiIITOBITHO
Ta MepeBaXKaJI0 KOHTPOJIbHY Tpymy. [loniOHa TeHACHITIS BimMidagach Y PEMOHTHUX CBUHOK, SIKHUM JIO
OCHOBHOTO PaIlioHy JI0JaBaI MAaKCUMAJIbHY 103y MIHEpaIbHOT I00aBKH, 110 CBIIYUTH MPO MOCUIICHHE
reHepyBaHHs BUIbHUX paaukanis (H202) Ta inTeHcHdiKallito NMpoIieciB NepoKCHaaLlli.

JlaGimbHICTh BMICTY BIJIHOBJICHOTO TJIYTaTiOHY y KpoBi cBUHOK I 1 II mochimaux rpym BiaMivanacek 10
7-mu micsiaHOTO BIKY (Ta6s.3). OmHak y Bimi 8 Ta 9 MicsI1iB BCTAaHOBJIEHE IHTCHCUBHE BUKOPHCTAHHS
JAHOTO TIONY y TBapHH, sKl croxuBanu uutpar Mini B kibkocTi 10% 1 20% sumenopmu. Ilo
3aKIHYCHHIO 3TOJIOBYBaHHS MIHEpPAJIbHOT OOABKM HAWHIKYY KOHIIEHTPAII0 BiJHOBJICHOTO
TJIyTaTIOHY MaJld CBUHKHM | OCITiHOT TpyIH, 10 BITHOCHO KOHTPOJIbHOI Ta Il mocmimHoi rpynu MeHIe
Ha 51,1% (p<0,05) 148,3% (p<0,01) BinmoBiaHO.

Tabmuus 3. BMiCT HU3bKOMOJICKYJISIPHUX aHTHOKCHIAHTIB Y KPOBI PEMOHTHUX CBUHOK B TIEPIOJT
craTeBoro no3piBanus, (M+m, n=15)

IToxa3sHuku < Bik
= 4 mic. 5 Mic. 6 Mic. 7 Mic 8 Mic. 9 Mic
i
BinnosieHuii K 0,297+ 0,311+ 0,296+ 0,362+ 0,316+ 0,309+
TJIyTaTioOH, 0,044 0,052 0,060 0,068 0,067 0,051
MKMOJIB/JT I 0,318+ 0,334+ 0,324+ 0,312+ 0,288+ 0,290+
0,066 0,036 0,043 0,039 0,051 0,034
11 0,303+ 0,348+ 0,311+ 0,374+ 0,265+ 0,253+
0,040 0,060 0,046 0,046 0,053 0,052
AckopbiHoBa K 23,19+ 25,67+ 26,12+ 26,35+ 24,44+ 23,79+
KHCJIOTA, 3,87 3,42 4,93 2,58 2,64 4,39
MKMOJIB/TI I 26,27+ 28,18+ 27,94+ 25,42+ 26,09+ 20,26+
2,78 5,01 4,03 2,87 3,32 2,49
1T 20,47+ 22,45+ 19,25+ 17,88+ 18,75+ 17,12+
3,38 3,68 2,59 2,32° 2,61 1,55
Herigpo- K 18,77+ 20,50+ 19,20+ 22,82+ 20,22+ 28,07+
acKkopOiHOBa 2,72 3,39 2,87 3,58 3,03 3,39
KHCJIOTA, I 20,42+ 22,66+ 23,57+ 24,17+ 28,23+ 29,76+
MKMOJIB/TI 2,45 3,17 2,71 3,69 2,94 3,50*

132



Agrarian Bulletin Black Sea Littoral. 2023, Issue 107

II 21,69+ 17,15+ 16,72+ 22,39+ 24,11+ 26,47+
3,99 2,68 2,15 2,89 2,52 2,47

[pumitka: *— p<0,05 — nopiBHAHO 3 4-X MICSIYHUM BIKOM; N — KUJTBKICTh 3pa3KiB.

BusiBiieHo, 1110 y TOCTITHUX TpyIax CBUHOK KoHIleHTpalliss AK 30iu1bmyBaiack 10 5-To MICSIIS KUTTS,
OJTHAaK 3 HacTaHHAM (i3i0I0TIYHOT 3piToCcTi Ta B epio popMyBaHHS CTaTeBOi (PYHKIIIT BigMidaeTbes il
icroTHe 3HIWKEeHHA. Tak y Bili 7, 8§ 1 9 MicsmiB y KpOoBi WX TBapHH, SIKi CIOXHUBaIU nuUTpaT Miai Ha
10% 1 20% Bume no6oBux motped, BMicT AK OyB HMKXYMM MOPIBHSIHO 3 5-TH MICSYHHM BIKOM
BiINOBITHO B Mexax 7,4%-28,1%. Takox BcraHoBieHo, mo BMIcT JJAK y kpoBi cBuHOK 1 mocmigHOi
rpynu 30UTBIIYBaBCS MPOTATOM BChOro mepiony excnepumenty (p<0,05). Toxi sk y TBapuH, siKi
OTPUMYBAJIM MaKCHUMaJIbHY 103y MiHEpanbHO1 100aBku 30unbmenHs konuenTpanii JJAK Binmivanocs 3
7-ro Mo 9-# MicsIb PO3BUTKY.

BceranoBieHa pi3HHIISI PENPOIYKTUBHOI 3JaTHOCTI PEMOHTHUX CBUHOK, SIKI CIIOKMBAIX LUTpaT Miai B
kimbkocTi 10% Ta 20% Buie HopMmu (Tab1.4). HactanHs nepiioi OXOTH y TBapUH, SIKUM 3T0JIOBYBAJIH
uutpat Mini B kuibkocTi 10% BuIie HOpMH B cepeiHbOMY BinMmidaeTbesd Ha 180-Ty 100y KUTTA, TOAL
SIK 'y TBApUH KOHTPOJIbHOI Ipynu Ha 183-Ti0 100y. BusiBiieHo, 110 CBUHKM KOTP1 CIIOKUBAIH Pi3H1 103U
uuTpary Mial Manu MeHIly TPUBAIICTh LMKIY BiJ MEPIIOl A0 APYroi OXOTH BIJHOCHO KOHTPOJIBHOT
rpynu B Mexax 10%. [IposB apyroi oxotu y peMmoHTHUX cBUHOK | 1 II mocniaHux rpym BcTaHOBIEHUH
Ha 206-Ty Ta 207-My n00M, 10 paHille B MOPIBHSHHI 3 KOHTposeM Ha 6 1 5 ni0 BianmosigHo. [Ipu
IIOMY TPUBATICTh TPETHOTO IUKITY y TBApUH KOHTPOJBHOI Ta | mociimHoi rpynu ctanoBmia 24 106w,
TO SIK Y CBUHOK, K1 CTIO’KMBAJIM IIUTPAT Mil TaHWi MOKa3HUK CTAaHOBUB 22 100U.

Tabnuis 4. PenpoyKTHBHI MOKa3HUKU CBUHOK, (M+m, n=15)

PenponykTuBHI MOKa3HUKH I'pynu
KoHnTtpob I nocmimHa II nocmigaa
[Tepra oxoTa, 1i0 183,53+5,76 180,8+3,20 181,07+3,16
TpuBanicTh Ipyroro MUKIY, 29,00+1,31 26,07+0,63 26,0+0,79
o
Jpyra oxoTa, 1i0 212,53+6,08 206,87+3,11 207,07+3,22
TpuBaiicTh TPETHOTO IUKITY, 24,40+0,99 24,07+0,69 22,73+0,60
o
Tpers oxoTa, 1i0 236,93+6,55 230,93+2,97 229,8+3,24
TpuBagicTh 4eTBEPTOTO MHUKITY, 23,00+0,68 19,87+0,40**°° 23,2+0,84
o
UYeTBepTa oxoTa, 1110 259,93+6,94 250,8+3,04 253,0+2,96
Bik cBMHOK TIpH OCIMEHIHHI, 281,80+6,95 270,8+2,99 275,0+£3,15
6
3armniaHeHicTs, % 73,3 86,7 80,0

oo

[pumitka: **— p<0,01 — MOPIBHAHO 3 KOHTPOJBHOIO TPYIIOIO;
KUTBKIiCTh TBApUH Y TPYIIL.

— p<0,01- mopisrsrO 3 Il mocmimHOKO Tpymo; n —

BusiBneHHs TpeThOi OXOTH Yy CBHMHOK, IIO J0AATKOBO OTpUMYBaidM pi3Hi no3u nutpary Mini (I 1 11
nociigi) Binmivanock Ha 230-Ty 1 229-Ty 100 KMTTSA, @ KOHTpPOJIBHIN rpyni Ha 236-Ty 100y, 1o
Mi3HIIIE BIIHOCHO AOCHITHUX Tpym Ha 6 Ta 7 nib, abo 2,5% i1 3% BianosigHo. HaliMeHmry TpuBamicTh
YEeTBEPTOro LUKy Majld CBUHKH, sIKi 10AaTKOBO oTpuMyBainu 10% murpary Miai (19 1i6), mio meHme
BIJTHOCHO KOHTpOJIbHO1 Ta II gocmianoi rpyn (p<0,01).

PemonTtHi cBunk# | 1 II nocninHoi rpynu npuiinum B yeTBepTy oxoTy y Bimi 250 1253 ni6, 1o panimie
BIJTHOCHO KOHTPOJIbHOI rpynH Ha 9 Ta 3 no6u. JlonaTkoBe crioxuBaHHA nutpaty Miai B kitbkocTi 10%
120% BuIIIe HOPMU CIIpUs€ OUTBII PAHHBOMY HACTAHHIO OXOTH Ta CKOPOUEHHIO TPUBAJIOCTI CTaTEBOTO
LUKy, a OTKe 3a0e3nedye NMPUCKOPEHHS HACTaHHS BiKy meprioro ociMeHiHHa. Tak cBuHok I 1 II
JOCTITHUX I'pyn ociMeHsun y Bimi 270 1 275 110, 110 BiIHOCHO KOHTPOJIbHOI rpynH paHime Ha 11 1 6
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ni6. HaiiBumuii piBeHb 3aIuTiIHEHOCTI OyJI0 BCTAHOBJIGHO y CBHUHOK, JI0 OCHOBHOTO PAIliOHY SKHX
nonasanu nurpatr Mizi B kutbkocTi 10% moHax HopMy, Ta cTaHOBHB 86,7%.

OBI'OBOPEHHA JOCJ/ILIKEHDb

EdexTuBHICTS BIATBOPEHHS CTaja 3aJIC)KHUTH Bill MPAaBWIBHOI OpraHizailii BUPOIyBaHHS PEMOHTHHX
CBHHOK 3 BpaxyBaHHSM iX (i3i0J0oTidHUX ocobmuBocTelt popMmyBaHHs ctaTeBoi QPyHKINIT Ta GaKTopiB,
0 BU3HAYAIOTh il cTaHOBJIEHHS. ONTHUMaNbHHUHA pICT MOJIOJUX CBHHOK € OCHOBOIO BHCOKHX
PETpPONYKTUBHUAX TOKA3HUKIB, SKI MIATPUMYIOTHCS BIONOBITHUMH OlOXIMIYHUMH TIPOLIECAMH,
nepenyciM B mepion crareBoro mo3piBanHs [19]. HopmyBaHHS paifioHiB MOJOIHSKY 33 BMICTOM
MIKpPOEJIEMEHTIB, 00YMOBIJIEHO TUM, IO IIi PEYOBHHH XapaKTEPU3YIOTHCS IIUPOKUAM CHEKTPOM Iii Ha
OpraHi3M, 30KpemMa Ha picT Ta mpoaykTHBHICTH cBuHel [5]. Ilpu npomy, Minp npuiimMae ydacts y
excipecii MPHK Heliponentuny Y, cekpeToBaHUM TiOTAJIaMycoOM, KM € 1HIYKTOPOM 30UIbLICHHS
CTIOKMBAHHA KOPM, IO JIO3BOJISIE OTPUMATH BHIII CEPEAHBOJ000BI MPUPOCTH MOJIOTHSAKY CBUHEH,
30UTBIINTH MOINAEMICTH KOPMY Ta KOHBEPCIIO NPH 3rOJIOBYBaHHI IOTO Mikpoenementy [14, 15, 16,
23]. J[loBenmeHo, IO HOpMajbHA BrOJIOBAHICTH CBHHOK IIPH TMEPHIOMY OCIMEHIHHI BH3Ha4ae
MIPOJIYKTUBHICTh B HACTYIHUX LUKJIAX, OCKUIBKU € KJIOYOBUM (PaKTOPOM J03PIBAaHHS OOLIUTIB, a OTKE
i BU3Hauae sKicTh oTpumaHoro npumuiony [11]. )KuBa maca cBUHOK BKa3zye Ha METa0OJIYHMI CTaH,
TOPMOHANIBHUH cTaTyc Ta (OpMyBaHHS TOMEOCTa3y B OPraHi3Mi.

Pesynprat Hammx MOCHTIKEHb CBIAYATh, IO B MEPIOJ] CTAHOBIEHHS cTaTeBUX HUKIIB Bix 180-1 mo
270-i noOm po3BUTKY BimMidaeThcsl HaOUTbHICTH cTaHy I[IAIT, sika 0OyMoBJeHa 30UTHIICHHSIM
aMIUITyId TOpMOHAIBbHOTO (oHy. [Ipo 1CTOTHI KONMBaHHS TOPMOHAJIBHOIO CTaTycy y KpoOBI
myOepTaTHUX CBHUHOK, a TAKOX CYTTEBI KOPENSIIMHI 3B’S3KM MDK UMM OIOJIOTTYHO AKTUBHUMU
pedoBuHamu Ta komroHeHTamu [TAI Bimomo 3 nocmimkens Ycenko C.O [4].

OTpumaHi JaHi TPOBEACHOTO EKCHEPUMEHTY CBIq4aTh, IO IICAS JOCATHEHHS CBUHKaMU 7-MHU
MICSYHOTO BIKY, Ta MposBy [-i 0XOTH, y TBapuH, gKi BkuBaiau 1utpat Miai B kinbkocti 10% Buie
HOPMH BiAMIYaJIOCh CrOBUTbHEHHS nepokcunanii, miasumieHHs COJl (p<0,01), a Takox 30epexeHHS
BHCOKOTO BMICTY BiJTHOBJIEHOTO TJIYTAaTiOHY 1 acKOpOIHOBOi KHCIOTH. lle CBITYMTH MpO aKTUBAIIiIO
TOMEOCTaTUYHUX MEXaHI3MIB B TMEpIOJ TPOSBY MEPIIMX CTATEBUX IUKIIB, IO HAMpaBlieHE Ha
MIATPUMKY ONTUMaJIbHUX YMOB JUIS IPOLECY 3JIMTTA T'aMeT. 3a JaHUMH HAyKOBIIIB HU3bKHUIl piBEHb
A®DO Bigirpae mpoBimHY poJib y (YHKIIOHYBAaHHI S€YHHUKIB (JI03piBaHHS (OJIKYIiB, OBYISAIISA) Ta
eHJ0TeNi0 (CTUMYJIALIS aHrioreHe3y). Ilpu mpoMy, onTUManbHE aTIMEHTapHE HAIXOKeHHS Mimi
3abe3neuye mocwieHHs cucteMu AQO3, MATPUMYHOYM HEOOXIIHWHA pIBEHb BUIBHHMX paaukaiiB [5].
3roJloByBaHHS MAaKCUMAJIBHOI JIO3M MIKPOEJIEMEHTY CYIPOBOKyBaiach iHTeHcH(pikamiero [10JI y
KpOBi myOepTaTHUX CBHHOK. [Ipo pO3BUTOK OKHUCHOTO CTpecy NpU HAIMIPHOMY alIMEHTAPHOMY
HaaxoKeHH1 Miai 1o opranismy TBapuH nosigomisie Liu H. [17]. [Ipu upomy, nmopyiieHHs piBHOBaru
MDK TEeHEpyBaHHSM BUIbHUX paJUKaldiB 1 CTAaHOM CHCTEMH aHTHOKCHJAHTHOTO 3aXUCTy Y
GboniKynsIpHiN piAKMHI B 3HAYHIN Mipi 3HUXKYE AKICTh 00IHUTIB [ 18].

Y pPEeMOHTHUX CBHHOK 13 30UIBIIEHHSM KUIBKOCTI CTaTeBUX LHUKIIB BIAOYBAETHCS iX OLIBII YITKUU
MPOSIB Ta 3MEHIIEHHSAM TpUBaIOCTi. Lle 00ymMoBIeHO MOP(]OIOTTYHOIO Ta CEKPETOPHOIO Mepedy10BOI0
B S€UYHUKAX Ta KOJMBAHHSIM pPIiBHA €CTPOTEHIB, sKi NepeOyBaroTh IMif KOHTPOJIEM TinoTajamo-
rinogizapHo-se4HUKOBOIO cucteMoro [13]. IIpu 3ronoByBaHHI pi3HUX A03 HUTpATy Mii peMOHTHUM
CBMHKaM BifiMidaBcs OUTbII paHHii mposB 1-ro, 2-To, 3-r0 Ta 4-T0 cTaTeBUX LUKIIB B Mexax 3-9 mib
MOPIBHSIHO 3 TBApUHAMHU, SIKI OTPUMYBAIId OCHOBHUI paifioH. BcranoBieHo, mo Mins Mae perymondy
JiI0 HA PEMPOAYKTUBHY CHUCTEMY, SIK Ha HEHPOCHAOKPUHHOMY, TaK 1 Ha TOHATHOMY PIBHSIX. 3aBASKH
TOMY, IO IIed MIKPOEJIEMEHT € aKTMBHUM LEHTPOM Jo(daMiH-B-MOHOOKCUIA3H, BIIIrpae MpOBiIHY
poJib B YTBOPEHHI HOpaJApeHalliHy, OJHOTO i3 HeWpoMesiaTopa CHHTE3Y 1 CeKpellii rimoTaraMiyHuX
ropmoHiB: moTeiHiBytouoro (JII') i donikynoctumymniorouoro (OCI'), 3MiHa CHIBBIAHOUIEHb SKHUX 1
BHU3Ha4Yae€ MOMEHT HacTaHHs 0X0TH [20]. [Ipo MO3UTHBHMI BIUIUB 3r0JJ0BYBaHHS 010JOTTYHO aKTUBHHUX
pedoBHH Ha (opMyBaHHS BIATBOPHOI 37aTHOCTI Ta MPOSB CTaT€BUX LUKIIB Yy MyOEPTaTHUX CBHUHOK
BiJIoMO 31 criuibHUX pociimkenb A. M. Illocti Ta . M. €mus [6].
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1. B mepion cranoBieHHs crateBux HUKIiB (180-270 mo6u pO3BUTKY) Y KpOBI CBHHOK, SIKUM
J0JJaTKOBO 3roJI0BYBaM muTpar Mini B kimbkocti 10% moHax HOpMY BiaMidaeTbes J1aOUIBHICTD
CTaHy MPOOKCHIAHTHO-aHTUOKCHJIAHTHOTO TOMEOCTA3y - CIIOBUILHEHHS MPOLIECIB EPOKCHU AL, 110
BiOyBaeThCS HA T 3HIDKEHHS BMICTy aieHOBHX KoH'torariB i TBK-akTuBHUX cromyk 3
OJTHOYACHUM IJIBUIICHHSM AaKTHBHOCTI CYNEPOKCHANUCMYTa3H. TBapuHH 1wi€i XK TpynH
XapaKTEePU3YIOTHCS OUTBII PaHHIM MPOSBOM CTATEBUX IUKIIB Ha 3-9 ni0 Ta HAWBUIIMM BiICOTKOM
3artigHeHocTi (86,67%).

2. NonaBanHs 10 KoMOikopmy murpary Mizi Ha 20% ToHaa HOPMY CTUMYITIOE IIPOLIECH TMTEPOKCHIHOTO
OKHCHEHHS JINiAIB y MyOepTaTHUX CBHHOK IIICNIS JIOCATHEHHS HHUMH 7-MH MICAYHOTO BiKY:
30UIbIIEHHs pIBHSA JAl€eHOBUX KoH toraTiB, TBbK-aktuBaux cnonyk (p<0,01) Ta axTUBHOCTI
cynepokcumucmyTasu (p<0,01). BxkuBaHHs UMY TBapUHAMU MAaKCUMAJIBHOT 1031 MIKPOEIIEMEHTY
CHPHUSIIO YITKOMY IIPOSBY CTaTEBUX LIMKIIIB, a 3aIUIIIHEHICTh cTaHOBMIIA Ha piBHI 80,0%.

CIIUCOK BUKOPUCTAHUX JKEPEJI

1. Baizno B.B. JloBimauk: @i31010r0-010X1MI9H1 METOU AOCTI/DKEHD Y 0610J10T1i, TBAPUHHHIITBI Ta
BeTepuHapHiil MmenuuuHi. JIbBiB, 2004. 399 c.

2. Kaiinames 1. I1. [TociOHUK 3 eKCIEpUMEHTATBHO—KITIHITHUAX JTOCITI/HKCHD 3 010JI0T11 Ta MEUITHHH.

ITonTasa, 1996. C.123-128.

. Pubanko B. I1. CygacHi MeTOAMKH JOCTIDKeHD Y cBUHApCeTBi. [Tonrasa, 2005. C.114-123.

4. Ycenko C.O. (2019). LHuxmniyna 1abuibHICTh TOMeOcTa3y y cBuHel. BicHuk IlonTaBchkoi
JepsKaBHOI arpapHoi akaaemii, 3, 125-131. doi: 10.31210/visnyk2019.03.16

5. Ycenko, C. O., Ca6po, A. C., bepesnunpkuii, B. 1., Uyxmio, €. B., Ciunbko, B. I'., & Muponenko.
0. 1. (2019). HoBiTHi acnekTu MiHEpaJabHOTO XUBJIEHHs cBUHEH. BicHuk [lontaBchkoi nepikaBHOT
arpapHoi akaaemii. 4, 126-133. doi: 10.31210/visnyk2019.04.15

6. Iocts, A. M., €Emenp, . M., Kyzemenko, JI. M., Mopo3s, O. I'., & Crynaps, I. . (2019). Bruus
IrOMOI'CHATy TPYTHCBUX JIMYMHOK HA HpOOKCI/I,ZlaHTHO-aHTI/IOKCI/II[aHTHI/Iﬁ roMeoCTa3 y CBUHOK Y
nepiox crareBoro no3piBanHs. BicHuk [lonTaBcbkoi nepskaBHOi arpapHoi akaaemii, 4, 134—140.
doi: 10.31210/visnyk2019.04.16

7. Agarwal, A., Aponte-Mellado, A., Premkumar, B.J., Shaman, A., & Gupta, S. (2012). The effects of
oxidative stress on female reproduction: a review. Reproductive Biology and Endocrinology, 10:49.
doi: 10.1186/1477-7827-10-49

8. Behrman, H.R., Kodaman, P.H., Preston, S.L., & Gao, S. (2001) Oxidative stress and the ovary.
Journal of The Society For Gynecologic Investigation, 8(1):40-2. doi: 10.1016/s1071-
5576(00)00106-4

9. Bono, R., Squillacioti, G., Ghelli, F., Panizzolo, M., Comoretto, R.l., Dalmasso, P., & Bellisario. V.
(2023) Oxidative Stress Trajectories during Lifespan: The Possible Mediation Role of Hormones in
Redox Imbalance and Aging. Sustainability. 15(3):1814. doi:10.3390/su15031814

10.  Duong, P., Tenkorang, M. A. A., Trieu, J., McCuiston C., Rybalchenko, N., & Cunningham, R.
L. (2020). Neuroprotective and neurotoxic outcomes of androgens and estrogens in an oxidative
stress environment. Biology of Sex Differences, 29;11(1):12. doi: 10.1186/s13293-020-0283-1

11.  Faccin, J.E.G., Laskoski, F., Lesskiu, P.E., Paschoal, A.F.L., Mallmann, A.L., Bernardi, M.L.
(2017). Reproductive performance, retention rate, and age at the third parity according to growth
rate and age at first mating in the gilts with a modern genotype. Acta Scientiae Veterinariae,45,
1452. doi:10.22456/1679-9216.80034.

12.  Holmes, S., Singh, M., Su, C., & Cunningham, R.L. (2016). Effects of Oxidative Stress and
Testosterone on Pro-Inflammatory Signaling in a Female Rat Dopaminergic Neuronal Cell Line.
Endocrinology, 157(7), 2824-2835. doi: 10.1210/en.2015-1738.

w

135



Agrarian Bulletin Black Sea Littoral. 2023, Issue 107

13. Knox, R.V. (2019). Physiology and endocrinology symposium: Factors influencing follicle
development in gilts and sows and management strategies used to regulate growth for control of
estrus and ovulationl. Journal of Animal Science. 3;97(4), 1433-1445. doi: 10.1093/jas/skz036.

14.  Li,J, Yan, L., Zheng, X., Liu, G., Zhang, N., &Wang, Z. (2008). Effect of high dietary copper
onweightgain and neuropeptide Y level in the hypothalamus of pigs. Journal of Trace Elements in
Medicine and Biology, 22, 33-38. doi:10.1016/j.jtemb.2007.10.003

15.  Lin, G,, Guo, Y., Liu, B., Wang, R., Su, X., Yu, D., & He, P. (2020). Optimal dietary copper
requirements and relative bioavailability for weanling pigs fed either copper proteinate or tribasic
copper chloride. Journal of Animal Science and Biotechnology, 11, 54. doi: 10.1186/s40104-020-
00457-y

16. Liu, B., Xiong, P., Chen, N., He, J., Lin, G., & Xue, Y. (2016). Effects of replacing of
inorganic trace minerals by organically bound trace minerals on growth performance, tissue mineral
status, and fecal mineral excretion in commercial grower-finisher pigs. Biological Trace Element
Research,173(2), 316-324.

17. Liu, H., Guo, H., Jian, Z., Cui, H., Fang, J., Zuo, Z., Deng, J., Li, Y., Wang, X., & Zhao, L.
(2020). Copper Induces Oxidative Stress and Apoptosis in the Mouse Liver. Oxidative Medicine
and Cellular Longevity, 1359164. doi: 10.1155/2020/1359164.

18.  Luddi, A., Capaldo, A., Focarelli, R., Gori, M., Morgante, G., Piomboni, P., & De Leo, V.
(2016). Antioxidants reduce oxidative stress in follicular fluid of aged women undergoing IVF.
Reproductive Biology and Endocrinology, 7;14(1):57. doi: 10.1186/s12958-016-0184-7.

19.  Patterson, J., & Foxcroft, G. (2019) Gilt Management for Fertility and Longevity. Animals,
9(7):434. doi:10.3390/ani9070434

20. Ra, K, Park, S. C., & Lee, B.C. (2023) Female Reproductive Aging and Oxidative Stress:
Mesenchymal Stem Cell Conditioned Medium as a Promising Antioxidant. International Journal of
Molecular Sciences, 24(5):5053. doi:10.3390/ijms24055053

21.  Sharma, R.K., & Agarwal, A. (2004). Role of reactive oxygen species in gynecologic diseases.
Reproductive Medicine and Biology. 3;3(4), 177-199. doi: 10.1111/j.1447-0578.2004.00068.x.

22.  Tenkorang, M. A., Snyder, B., & Cunningham, R. L. (2018). Sex-related differences in
oxidative stress and neurodegeneration. Steroids, 133:21-27. doi: 10.1016/j.steroids.2017.12.010

23.  Zhao, J.,, Allee, G., Gerlemann, G., Ma, L., Gracia, M.l., & Parker, D. (2014). Effects of a
chelated copper as growth promoter on performance and carcass traits in pigs. Asian-Australasian
Journal of Animal Sciences, 27(7), 965-973.

STATE OF PROOXIDANT-ANTIOXIDANT HOMEOSTASIS IN BLOOD OF REPAIR
GILTS DURING THE FEEDING OF CHELATES OF MICROELEMENTS

A. Siabro
Poltava State Agrarian University

The period of formation of sexual function is characterized by the fluctuation of sex hormones in
repair gilts, which is one of the reasons for the enhanced generation of free radicals. At the same time,
the development of oxidative stress has a negative effect on the fertility of females, which is
manifested in a decrease in the quality of ovums. The purpose of the experiment was to study the state
of prooxidant-antioxidant homeostasis in blood of repair gilts when fed different doses of Copper
Citrate. In the experiment, the repair gilts of the Large White breed, analogues in age and live weight,
were used, from which three groups (15 heads in each), control and two experimental (I and Il) were
formed. Copper Citrate 10% and 20% above the norm was added to the main diet of gilts of the I and
Il experimental groups. It was determined the fact that from the 6th to the 9th month of development
of gilts that consumed Copper Citrate in an amount 10% higher than the norm, the processes of
peroxidation of lipids slowed down, which is evidenced by a decrease in the content of diene
conjugates and TBA-active compounds with a simultaneous increase in activity superoxide dismutase.
The animals of the same group had an earlier onset of the first, second, third and fourth estrus, as well
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as the highest percentage of fertilization (86.67%). Feeding Copper Citrate by 20% more than the
norm was accompanied by a change in the state of prooxidant-antioxidant homeostasis towards the
acceleration of peroxidation after the gilts reached 210 days of age: an increase in the content of diene
conjugates, TBA-active compounds (p<0.01) and an increase in the activity of superoxide dismutase (p
<0.01). Therefore, the feeding of Copper Citrate in the amount of 10% above the norm during the
formation of reproductive capacity contributes to the normal course of oogenesis due to the
optimization of pro-oxidant-antioxidant homeostasis.

Key words: repair gilts, reproductive capacity, Copper Citrate, peroxidation intensity.
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OCOBJIMBOCTI BUBHAYEHHS PIBHSI TOJIBJII PI3BHUX BUPOBHUYUX T'PYIT
MEPEIEJIB 3A CHIBBIITHOIIEHHSIM CHPOI'O ITPOTEIHY 1 JII3UHY 1O OBMIHHOI
EHEPITi

Pizamuyk 1., ['apOap A.
OoecbKuil OeparcasHUll azpapHull yuisepcumem

OOMiH peyoBHH B OpraHi3Mi NTaxiB 3aJEKUTh BiA PIBHS TOAIBII ab0 CTymeHs 3a0e3neueHHs] TBapuH
€Hepri€ro 1 MOKUBHUMHU PEYOBHHAMHU.

VY nTaxiBHULTBI pPIBeHb TOJIBJIl BH3HAYAIOTh 3a CIIBBIAHOIICHHSIM CHUPOTO MPOTEIHY 1 JI3UHY M0
O0OMIHHOT eHeprii.

Metoro nocnikeHHs Oyno BHM3HAU€HHS PIBHS TOMIBIl PI3HUX BHUPOOHWMYMX TPyl IEeperneniB 3a
CHIBBIJHOLLIEHHSM CHUPOTO MPOTEIHY 1 JI3UHY 10 OOMIHHOI €Heprii.

BceraHoBieHo, 110 CHIBBIJHOILIEHHS CHpPOTO MPOTEiHY /10 OOMIHHOi eHeprii y KoMmOikopmax uist
MOJIOJHSKY TieperneniB y Bimi 1-4 TwkHiB ckinamae 22,3 r/MJIx, Juisl MOJIOAHSIKY TIieperetiB y Bimi 5-6
(7) TwxniB — 14,8, 11 mepenuiok y Bill 6 TWXKHIB 1 cTapui — 17,2, 11si MOJIOJHSKY TEpeneliB npu
BHUPOIIlYBaHHI Ha M'sico y Bili 1-3 TwxkHIB — 22,3 1 A7 MOJIOAHSKY IEpernesiB Mpyu BUPOIITYBAHHI Ha
M'sico y Birti 4-6 (7) TmwkHIB — 15,8 T/MJIx.

CriBBIAHOUIEHHS JII3UHY 10 OOMIHHOI eHeprii y KoMOiKopMax Juisi MOJIOJHSKY meperneniB y Bimi 1-4
THXKHIB cTaHoBUTh 1,11 r/MJIx, mis MonoaHsky mepeneniB y Biui 5-6 (7) tuxHiB — 0,74, nms
TEepeITiIoK Y Billi 6 TYKHIB 1 cTapii — 0,86, 1711 MOJIOTHSKY TIeperesiiB MpH BHPONTYBaHHI Ha M'SICO Y
Bimi 1-3 tmwxkHIB — 1,11 1 1715 MOJIOAHSIKY TIEpETEIIiB MPH BUPOIIYBaHHI HA M'IcO Y BiIli 4-6 (7) THXKHIB
— 0,82 r/M]1x.

Krouosi cioBa: nepenenu, kombixopm, 06minna enepeis, cupuii npomein.

IHOCTAHOBKA IMTPOBJIEMHA

OOMIH pe4yOBUH B OPTaHi3Mi MTaxiB 3aJCKHUTh BiJ PIBHSA TOAiBII a00 CTyneHs 3a0e3leueHHs TBapUH
EHEPTi€I0 1 MOKUBHUMHU PEUOBUHAMH.

3a BHCOKOTO PiBHS T'OJIIBJII, BUILIOIO € MPOAYKTUBHICTh TBAPHH 1 HI)KYA KOHBEPCISI KOPMY Ha OJIMHULIIO
MPOAYKINii, 1 HaBMaKHW, 33 HU3BKOTO PIBHS TOJIBJI, HM)KYOI € MPOJYKTHUBHICTH 1 BHUIA KOHBEPCIS
KOPMY Ha OJIMHHIIIO MTPOAYKIIil.

Pi3Huii piBeHb TOMIBII TBAapUH 3aCTOCOBYIOTH 3aJIeXKHO BIJl PO3BUTKY KOPMOBOi 0a3u Ta
MPOJAYKTHBHOCTI TBapvH. BH3HAauYarOTh piBEHb TOJMIBJII TBapHH 3a BMICTOM CyXOi PEYOBHUHH Ha
OJIMHUIIIO )KMBOT MacH TBapHH, 32 KOHIICHTPAIII€I0 TTOXXUBHUX PEUOBHH y CYyXill pEUOBHHI pallioHY, 3a
KUIBKICTIO MOYKMBHKUX pedoBHH Ha 1 MJI>k 0OMiHHOT eHeprii.

VY NTaxiBHULTBI OCHOBHHM IMOKAa3HHKOM IOJI0 BHU3HAYEHHS PIBHS TOJIBII 32 KUIBKICTIO MOKHBHHUX
pedoBuH Ha 1 MJ[>x 0OMiHHOI eHeprii, € 0OUNCICHHSI CIIBBIAHOIIEHHS] CUPOTO MPOTEiHY 1 JII3UHY 10
oOminHOI eHeprii (r/M/J]x).

3a BHCOKOI KOHILIEHTpALil CUpPOTO MPOTEIHY MO BiTHOLIEHHIO 10 OOMIHHOT eHeprii, OUIOK KOpMIB He
MOJK€ TMOBHICTIO BUKOPHCTOBYBATHUCA Il CUHTE3y OUIKIB OpraHi3My NTHIlI, HaBITh 32 ONTHMAaJIbLHOIO
CIIBBIIHOILIEHHS Y pallioHi He3aMIHHUX aMiHOKHUCIIOT.

[Ipy nbOMy HAAIMIIOK MPOTEIHY META0OMI3yeThCs, IO MPU3BOAUTH A0 HAJJIUIIKOBOIO BHJIUICHHS
a30Ty 3 CEYOBOIO KUCIIOTOIO.

3a HecTaul OOMIHHOI €Heprii aMiHOKHUCIIOTH, SIKI BCMOKTAJIUCS B KPOB 1 JiM(y, BUKOPUCTOBYIOTHCS
OpraHi3MOM MNTHULI A 3a0e3MeueHHs X EHepreTMYHHX NOoTped, SK HaCHiIoK — 30UIbIIYETHCS
KOHBEpCIsl KOpMY Ha OJep>KaHHS MPOTYKILii.

Oco6nuBe Miclie o/I0 PalioOHaJIbHOIO BUKOPHCTAHHS MPOTEIHY KOPMIB palioHy B OpraHi3mi TBapuH
HAJIEKUTD >kupaM. 30epiraroua (QyHKIIS KUPIB MI0J0 OUIKIB MOJSATrae B TOMY, IO NMpH 3a0e3neueHH1
OpraHi3My TBapHH XUPHUMU KHUCIOTAaMU 3MEHIIYETHCS 10 MIHIMyMY BUKOPHCTAaHHS aMiHOKHCIIOT Ha
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iX eHepreTHyHi MOTPeOU, a TaKOK 3HWKYIOTbCS BTPaTH EHEPrii Ha BUKOPUCTAHHS KOPMY, TaK K Ha
XIMIYHI TIEPETBOPEHHSI JKUPY, BHUTPAYAETbCS MEHILIE EHEeprii, HDK Ha XIMIYHI TNEepeTBOPEHHS
BYTJIEBOIIB, YMM 320€311€4y€eThCSl EKOHOMIYHICTE OOMIHY PEYOBHH.

BinmoBigHO 70 BHIEO3HAYEHOTO, BU3HAYCHHS PIBHS TOMIBII PI3HUX BHPOOHHUYUX T'PYI MEpENeiB 3a
CIIBBIIHOIIEHHSM CHPOTO MPOTEIHYy 1 JII3UHY A0 OOMIHHOT eHeprii, BiAPI3HAETbCA aKTYalIbHICTIO Ta
Ma€ HayKOBO-TIPAKTHYHE 3HAYCHHS.

AHAJII3 AKTYAJIBHUX JOCJIIKEHb

Eneprernyna moXWBHICTh — 116 BH3HAYAJIBHUI MOKA3HUK Yy CyYacHI CHCTeMi HOPMYBaHHS TOJIBJIi
TITUITL.

[IponykruBHicTh nTaxiB Ha 40-50 % BU3Ha4Ya€ThCS PIBHEM BMICTY B CKJIaJll KOPMIB palioHy OOMIHHOL
eHeprii. Y BUPOOHMYMX YMOBaxX HecTada €Heprii y KOopMax — OCHOBHA NpHUYMHA 3HWKEHHSA
MPOJYKTUBHOCTI MNTHUIl. 3a HEOOMEXKEHOi TOIBJII NTHUIl KOHIEHTpallii B TOBHOPAIIOHHOMY
KOMOIKOpMi OOMIHHOT €Heprii — He JMIIEe BaKJIMBUN IMOKAa3HUK EHEPreTUYHOIro >KMBIIEHHS, alie |
HOPMYBaHHsI OPraHIYHUX, MIHEPAJILHUX Ta 010JIOTIYHO aKTUBHUX PEUOBUH. Bin piBHS KOHIEHTpaIllii B
KOMOIKOpMi OOMIHHOT €HepTii 3aJIe)KUTh MOro CHOXKUBAHHS, 110 3yMOBJIIOE HAJXOIKEHHS B OpraHi3M
MITaxiB CHPOTO MPOTEiHY, 3aMIHHUX 1 HE3aMIHHUX aMIHOKHUCIIOT, MIHEPAJIbHUX PEUYOBHH, BITAMIHIB.
[Ipn 3rogoByBaHHI KOMOIKOpPMIB 30allaHCOBAHMX 3a BMICTOM OOMIHHOI €Heprii, CHOXXHMBaHHA IX
CUTBCHKOTOCTIONAPCHKOI0 TTHIICI0 3HWKYETHCS, 33 HENOCTaTHHOTO BMICTY JOCTYNMHOI eHeprii —
BIJIMTOBITHO 30UTBIITY€ETHCA.

[IpoTeiHoBe >KMBJIEHHS NTHUI[l BU3HAYAETHCS IXHBOIO MOTPEOOIO B CHUPOMY MPOTEiHI, 3aMIHHUX 1
HE3aMIHHUX aMIHOKHUCIIOTaX, SKI HEeOoOXigHl Ui 3a0e3MedeHHs KUTTEAUIBHOCTI Ta YTBOPEHHS
npoaykitii. [lorpeba y mpoTeini Ta aMIHOKHCIIOTaX MOJIOTHAKY IITHII 3aJIEKUTh BiJ BIKY, )KUBOi MacH,
MPUPOCTIB KMBOI MacH, JOpPOCIOi NTHI[l — BiA PIBHI sIEYHOI TPOJYKTUBHOCTI, Macu S€Ilb,
aMIHOKHCIIOTHOTO CKJIaIy SIEYHOTO OLTKA.

HanxomkenHs mpoTeiHy MPOBOAMTHCS 3aJICKHO BijJ piBHS 3a0€3MEUeHHs] NTUII OOMIHHOIO €HEpPTi€lo,
TaK SK CIOXXUBAaHHS TBApMHAMH KOPMY 3MEHINYETHCS 13 MIABUIICHHSIM KOHIEHTpAlli JOCTYIMHOL
eHeprii y komOikopMi. OTxe, picT MOJIOJHSKY Ta si€YHA TPOAYKTUBHICTH JOPOCIIOT NTHIlI 3a1€KaTh B
PIBHSI HAIXO/DKEHHSI €Heprii 1 3a0e31eueHHs MTHII MPOTEIHOM Ta aMiHOKucioTamH [ 1,2,3,4].
[IpoAyKTUBHICTB TEpEeneNiB 3aJIeKUTh Bix 0aratboX (pakTopiB BUPOOHMIITBA, OJHUM 13 SIKHUX € KOPM.
OnHak oONTUMalbHI TOKAa3HUKM OOMIHHOT €Heprii Ta CHpOro MNpOTEiHy [UIs MPOIYKTHBHOCTI
MePENUIOK-HECYYOK Hapasi MOTPeOYIOTh Meperisiy.

3a pe3ynpTaTaMH MPOBEACHUX JIOCIIIPKEHb BCTAHOBJICHO, IO JUIsl 3a0e3MeueHHs ONTUMAbHOI
MPOJAYKTUBHOCTI MEPEIIOK-HECYYOK MOTPIOH1 parfioHu TOiBII, Kl MICTATh 2900 KKai/Kr 0OMIHHOT
e”eprii Ta 21 % cuporo nporteiny. Pamionu rofisiai 3 pi3HMUMH PIBHIMU OOMIHHOi €Heprii Manu
3HAYHUH BIUIMB Ha KOe]illieHT KOHBEPCii KOpMY, ajie 6e3 ICTOTHOTO BIUIMBY Ha HECYYiCTh, Macy S€llb 1
Macy MepeniioK-HeCYqOK.

CriokvBaHHS CHpPOTO MPOTEiHY JIHIHO MOKpallyBal0 HECY4iCTh, Macy Ss€llb, Macy IepenioK-
HECY4OK Ta KoeilieHT KoHBepcii kopmy [7].

META POBOTHU

BusHaueHHs piBHSA TOJIBII PI3HUX BUPOOHMYMX TPYyH IEperneniB 3a CIHIBBIAHOIIEHHSM CHpPOTO
IPOTETHY 1 J1I3UHY 10 OOMIHHOT eHeprii.

PE3YJIbTATHU JOCJIIKEHb

HocmipkenHs moo «Oco0aMBocTel BU3HAUYEHHS PiBHS TOJIBIII PI3HUX BUPOOHMYHUX TPYI IMEpEreiB
3a CIIBBIHOIICHHSM CHUPOTO MPOTEIHY 1 JI3UHY /10 0OMIHHOI eHeprii» MPOBOAATHCS Y BIIMOBITHOCTI 3
TEMOI0 JucepTauii «BuBUEHHS BIUIMBY KOHLEHTpalii JI3MHY Ta CIIBBIJHOLIEHHS HE3aMIHHUX
aMIHOKHUCIIOT y CKJIaZli KOPMIB PalliOHy Ha MPOIYKTHBHI SIKOCTI MEpEMNeiB» Ta HayKOBO-AOCHIIIHOIO
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poboToro kadenpu TEHETUKH, pO3BeIEHHsS Ta ToxdiBmi c.-T. TBapuH OJIAY 3a Hampsmom:
«YIOCKOHAJICHHS ICHYIOUMX Ta pO3p0oOKa HOBHX PELENTIB KOPMOBUX CyMIIIEH, IX BUKOPHUCTAHHS B
TOJIiBIII CUTBCHKOTOCTIOAAPCHKIX TBAPUHY.

PexomenioBaHe CHIBBIIHOIIEHHS CHPOTO MPOTEiHY 1 OOMIHHOI eHeprii A OKpeMHX BHUPOOHHYMX
rpyn nepenenis (r/MJIx) 3a3nadeno B Tabmuii 1.

Tabmuus 1. PekomennoBane cniBBigHomenns CII 1 OE s okpeMux BUpOOHHYUX TPYH TEPETeTiB

(r/MIx)
OE/100 T Cupuii npotein | CriBBiIHOIICHHS:
Bup 1 Bik Ty CII/OE
M/Tx r r/M]JTx

Monoausik nepeneniB y Birli 1-4 THKHIB 1,256 28,0 22,3
MoJtoiHsK niepeneniB y Bii 5-6 (7) TUXHIB 1,152 17,0 14,8
Ilepeninku y Bili 6 THXKHIB 1 cTapiIi 1,220 21 17,2
MonoaHsK nepenesiB mpyu BUPOIYBaHHI Ha 1,256 28,0 22,3
M'sco y BiIli 1-3 THKHIB
MoJtoTHSIK TIeperneltiB Mpyu BUPOITYBaHHI Ha 1,298 20,5 15,8
M'sico y Billi 4-6 (7) THXKHIB

3rifHO JlaHUX, 10 3a3HaydeHi B Tabmuui 1, CMIBBIAHOMIEHHSI CUPOTO MPOTEIHY 10 OOMIHHOI eHeprii y
KOMOIKOpMax Jjisi MOJIOJHSKY TieperneniB y Bimi 1-4 TmwkHiB ckianae 22,3 r/M/x, nias MOJIOTHSKY
nepeneniB y Bii 5-6 (7) twxHiB — 14,8, 11 mepeniiok y Bimi 6 THWXHIB 1 crapuil — 17,2, mis
MOJIOJTHSKY TIeperneiiB MPpHU BUPOIIYBAaHHI Ha M'sco y Bii 1-3 TwkHIB — 22,3 1 UIsI MOJIOJTHSKY
TepenetiB Ipy BUPOIyBaHHI Ha M'sico y Biti 4-6 (7) TmxHIB — 15,8 r/M /[ x.

Jlnst HailepeKTUBHIIMIOTO 3aCBOEHHS CHPOTO TMPOTEIHY HEOOXiqHO Mm00 He3aMiHHI aMIHOKHCIOTH Yy
CKJIaZli KOPMIB paIliOHy PI3HUX BUPOOHMYMX TPYyN MNTHI, 3HAXOJWINCh MDK CO0OI0 B TIEBHIN
MIPOTIOPITIi.

HanxomkenHns cuporo mpoTeiHy 1 3a0e3nmedeHHs MOoTpeOr NTHIlI HOPMOBAaHWMH aMiHOKHCIOTaMU
MMOBUHHI OyTH OpIEHTOBAHI HA HOPMH CIIOKUBAaHHS OOMIHHO1 €HEprii.

[Ipu OGanmaHcyBaHHI paIliOHIB TOIBII PI3HUX BUPOOHUYMX TPYIl MEPENENiB MO0 CIIBBIIHOIICHHS
HE3aMIHHUX aMIHOKHCJIOT Yy MPOIEHTax 10 Ji3WHY, aHali3 KOPMIB 3a CHIBBIIHOMIEHHSM CHPOTO
MPOTEIHY 10 OOMIHHOT €HEepTii, peKOMEHIOBAHO JOIIOBHIOBATH CITIBBITHOIICHHSAM JII3HHY 10 OOMIHHOT
€HEeprii, OCKUIbKM IIMM BKa3ye€TbCSd pIBEHb 3a0€3NedYeHHs OpraHisMy MTHII W  IHIIUMHU
aMIHOKHUCIJIOTaMH.

PexomenioBaHe CiBBIIHOMIEHHS JII3UHY 1 00MiHHOT eHeprii (/M) a1 oKpeMUux BUPOOHUYUX TPYIT
repeneniB 3a3Ha4eHo B TaOIuII 2.

Tabnuis 2. PekomeHgoBaHe CHIBBIAHOMICHHS JII3UHY 1 0OMIHHOT €Heprii A7 OKpeMHUX BUPOOHHUUX
rpyn nepenenis, r/MJx

OE/100r Jlizuu CHiBBIIHOIIEHHS:
Bun i Bik T J3MH/0OMIHHA CHEpris
M/]Tx r r/M]Ix

MounoHsk niepenenis y Birli 1-4 THXHIB 1,256 1,4 1,11

Moo iHSK mepeneniB y Bitli 5-6 (7) THXKHIB 1,152 0,85 0,74
Ilepeninku y Billi 6 THXKHIB 1 CTapIi 1,220 1,05 0,86
MonoHsK neperneniB Ipyu BUPOLTYBaHHI Ha 1,256 1,40 1,11

M'sico y BiIli 1-3 THXKHIB

MooiHSK TiepeneniB Mpyu BUPOIIYBaHHI Ha 1,298 1,03 0,82

M'sico y Billi 4-6 (7) TIXKHIB
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3a nmaHuMH, AKi 3a3HaueHi B TaOnuIi 2 MOKHA MOOAYUTH, II0 HOpMa CIHIBBITHOLIEHHS JI3UHY [0
oOMiHHO1 eHeprii y KoMOikopmax sl MOJIOAHSKY mHepeneniB y Bini 1-4 TwkHiB cranoButh 1,11
r/MJIx, 1t MOJOTHSKY TepeneniB y Bili 5-6 (7) TwkHiB — 0,74, Ais mepeniyiok y Billi 6 THXKHIB i
ctapiii — 0,86, 11 MOJIOAHSKY TIEpeneTiB IpH BUPOITYBaHHI Ha M'sico y Bimi 1-3 TmxkHiB — 1,11 1 ais
MOJIOJIHSIKY TIEpENeNtiB PpYU BUPOIYBaHHI Ha M'sico y Bii 4-6 (7) tuxniB — 0,82 r/M/Ix.

BUCHOBKMU I IIEPCIIEKTUBA INOJAJBIINX JOCJIIIKEHDb

OOMiH peyoBHH B OpPraHi3Mi NTHUIlI 3aJE€KUTHh BiJ PIiBHSA rojiBii abo CTymeHs 3a0e3rnedeHHs] TBapHH
CHEpri€l0 1 TMOXUBHUMH pPEYOBMHAMH. Y TNTAXIBHUITBI piBEHb TOJIBJII BH3HAYAIOTh 32
CIIBBIIHOIIEHHSIM CHPOTO MPOTEIHY 1 Ji3UHY A0 OOMIHHOI €Heprii.

CriBBIIHOLIEHHS CUPOTO MPOTEIHY A0 OOMIHHOI eHeprii y KOMOIKOpMax Ui MOJIOAHSIKY MepenelniB y
Bill 1-4 TmxHIB ckianae 22,3 v/MJK, s MOJOIHAKY niepeneniB y Bil 5-6 (7) twxkuiB — 14,8, s
MepEenuIoK y Billl 6 TIXKHIB 1 cTapiii — 17,2, Ay MOJIOTHSKY TEeperesiB Py BUPOIIYBaHHI Ha M'SCO Y
Bill 1-3 THkHIB — 22,3 1 JUIst MOJIOAHSIKY IE€peneiB Ipy BUPOIyBaHHI Ha M'sico y Bill 4-6 (7) THXKHIB
— 15,8 /M.

CriBBIAHOLIEHHS JII3UHY 10 OOMIHHOI eHeprii y KoMOIKopMax JUisi MOJIOJHSKY nepeneniB y Bimi 1-4
TIWKHIB cTaHoBUTH 1,11 t/MJDx, mis monomgHsky mepeneniB y Bimi 5-6 (7) twxkuiB — 0,74, mis
MepeniIoK y Bili 6 THXHIB 1 ctapiui — 0,86, 1711 MOJIOHSKY MepeneniB Ipyu BUPOIIYBaHHI HAa M'SICO Y
Bii 1-3 TrokHiB — 1,11 1 [u1st MONOAHSIKY TepenesniB IpyU BUPOIyBaHHI Ha M'sico y Billi 4-6 (7) THXHIB
— 0,82 r/M/1x.

Ha panuwit mepion mpoBOASTHCA JOCHIDKEHHS 3 BHUBYCHHsS BIUIMBY KOHIIGHTpAIlli JI3WHY Ta
CHIBBIJHOILIEHHS HE3aMIHHUX AaMIHOKHCIOT Yy CKJaJl KOPMIB palioHy Ha MPOJYKTHBHI SIKOCTI
MOJIOJTHAKY TIEpeneNiB y Billi 1-4 THKHIB, MOJIOJHSKY meperneiiB y Bimi 5-6 (7) THXKHIB, IEpEHiIoK y
Billi 6 TWXHIB 1 cTapir, MOJOJHSIKY IEpereiB MpU BUPOIIYBaHHI Ha M'sico y Biumi 1-3 THXHIB,
MOJIOTHSKY TIepENeTiB IPU BUPOIyBaHHI Ha M'sico y Biti 4-6 (7) THXKHIB.
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Metabolism in the body of birds depends on the level of feeding or the degree of providing animals
with energy and nutrients.

In poultry farming, the level of feeding is determined by the ratio of crude protein and lysine to
exchangeable energy.

The purpose of the study was to determine the level of feeding of different production groups of quails
based on the ratio of crude protein and lysine to exchangeable energy.

It was established that the ratio of crude protein to exchangeable energy in compound feed for young
quails aged 1-4 weeks is 22.3 g/MJ, for young quails aged 5-6 (7) weeks — 14.8, for young quails aged
6 weeks and older — 17.2, for young quails when reared for meat at the age of 1-3 weeks — 22.3 and for
young quails reared for meat at the age of 4-6 (7) weeks — 15.8 g/MJ.

The ratio of lysine to exchangeable energy in compound feed for young quails aged 1-4 weeks is 1.11
g/MJ, for young quails aged 5-6 (7) weeks — 0.74, for quails aged 6 weeks and older — 0.86, for young
quails reared for meat at the age of 1-3 weeks - 1.11 and for young quails reared for meat at the age of
4-6 (7) weeks - 0.82 g/MJ.

Key words: quails, compound feed, exchangeable energy, crude protein.
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ETAIIA CTAHOBJIEHHS KA®EJIP BET®AKY (TEPAIIIL, XIPYPIIi)

Haranis Atpaxoga,
OoecbKuil deparcasHUll azpapHull yuisepcumem

BinTBopennst icropii BerepuHapHOTro (axyiabreTy OIeChbKOro JEp)KaBHOTO arpapHOro YHIBEpCHTETY
Ha OCHOBI pOOOTHM 3 apXiBHUMHU JOoKyMeHTamMH. QDOpMyBaHHS BETEpUHAPHOTO (AKyIbTETY,
BUHUKHEHHS Kadeap «Xipyprii» Ta «Tepamiiy. HaykoBo-nemaroriuyamii ckia kageap.

KurouoBi cioBa: ghaxynemem eemepunaproi meouyunu, kageopa Tepanii, kagpedpa Xipypeii.

MuHnae yac, 1 pa3oM 3 NPOUJCIIHIMU POKaMU, MO/i1, MPI3BUILA, 0OJUYYS Ta JOJ1 BIAXOASTh Y MUHYJIE.
HNanexke munyne. Illock 30BciM 3HMKae 13 mam’sTi JroAel, 3a0yBaeTbes... Ajle Ha OCHOBI poOOTH 3
apxiBHuMu pokymeHtamu OIAY (B 11 poku — OCI'T), Bramocst BIITBOPUTH JA€AKI CTOPIHKU ICTOPIi
BHUIITY, @ CAM€ BETEpUHAPHOTO (aKyabTeTy. 3apa3 MoBa Iijie Mpo 3apoKeHHs 1BoX Kadenp: «Tepamii»
Ta «Xipyprii», IK BOHU TOJIl HA3UBAJIKCS.

e Ha noyaTtky popmyBaHHS BeTepuHapHOTO (akynpreTy (skuit OyB Bigkputuid B OCI'Ty 1938 pom),
B cepnHi 1940 poky 1o iHCTHTYTY BHXOauTh Haka3 Nel67 Bin 26.08.40, [1] B skoMy #utocs mpo Te,
0 «3 METOI0 3abe3lneueHHs HOpMalIbHUX YMOB JJIsi MPOBEICHHS y4OOBOIO IMpPOLIECYy 1O HOBUM
JTUCITUIIIIHAM, SIKI TIOYHYThCA Ha BeTdari 3 HOBoro 1940/41 HaB4ambHOTO pOKY, MpodecopchKo-
BHUKJIQMabKoMy ckiany — npod. daittensbepry P.O., npod. KonapateeBy M.C., npod. [TaBnoBuuy
I.K., mom. Jlynkepy I'.C. Tpeba miaroryBatu MarepiaibHy 0a3y 1 3alIpOCUTH BUKIIAIAYiB 1T HOBHX
TUCIUIUIIH: TaTaHaToMmii, mardi3ionorii, KIIHIYHOT JIarHOCTHKH, OIEpPaTUBHOI Xipyprii Ta
dapmakogiorii 3 pemnentyporo». B xoBTHI 1940 poxky s AeSKMX 3 IMUX JUCHUILIIH 1€ BIATIOCS
spiicaut. B OCI'T Oynu 3ampoieHi npodecopu AJis MOTOJAWHHOI Tpalll. TpuBaB MOITyK, POOUIHCS
nepiri Kpoku. Ane B yepBHiI 1941poky Tpanuiacs BiiHa... Y 3B’s3Ky 3 okymaiiero Oaecu, IHCTUTYT
3TOpHYB (MPUINUHKB) AITBHICTD 3 15 sxoBTHs 1941. [pore, Binpa3y micis 3BuibHEHHS MicTa 10 KBIiTHS
1944 poxy, ke 3a aBa aHi BuxoauTh Haka3 Nel mo OCI'T [2]. HaBuanbHuii 3akia BiZHOBUB poOOTY.
PosropranHs HaB4aIBHOTO MPOLIECY BiIOYBaIOCs IyXKe CTPIMKO Ta OPraHi30BaHo.

Tox KepiBHULTBO 3HOBY IIOBEPHYJIOCA JO MUTaHHS «OpraHizalii BHUKJIAaJaHHS HOBHUX KypCiB
JUCIUILIIH Ha BeTdarmi Ta BIZKPUTTA HOBUX Kadeapy». [lo IHCTUTYTY HpHXOAUTH OaraTo HOBUX
(daxiBiiB. XTOCh MPaIEBIANITOBYETLCSA 3a BJIACHOI IHIIIATUBH, NEAKHUX BiAPSAHKAIOTH JUIsl pOOOTH B
OCT' 3 I'osmoBHoTro Ympar:iinas By3iB 1 TexHikyMiB HK3, MinictepcTBa BHIIOi OCBITH.

Hakazom o OCT'T Ne119 Bix 07.10.44 [3]. OyB BcTaHOBJIEHHI IITAT TPOPECOPCHKO-BUKIAAAIBKOTO Ta
HABYAJIbHO-JIONIOMDKHOTO TiepcoHany Ha 1944/45 naBuaneHuii pik. Ha BetepunapHomy (axynpTeTi
3’SBISAIOTHCA HOBI Kadeapu, cepen sikux kaenpu «[laToromii Ta Tepamii» ta «Xipyprii».

CnouaTky 3ynuHuMOcs Ha Kadenpi «Ilatoronii Ta Tepanii». Ii nmepma Haspa Gyna came Takoro, a ii
TIepIINM 3aBinyBaueM OyB npusHadenwuii norent lllenorse Mocun JIsBoBuu (puc. 1), sKuii mpaiosas
B OCI'T Ha pi3Hux nocaaax 1ie 3 30-X poKiB.
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Puc. 1. Jlouent LLUEIIOTHEB Mocun JIbBoBuY

Hepmmit cknax kabeapu: 3as. kad. gou. Llenotse M.JI., mom. kad. ['ypkin (cymicHuK), o, Kad.
JI3106a (cymicHuK), cT. nab. Jleba C.X. (cymicHHMK). Ane cimig BimMituTH, 1mo 1ie B 1941 pomi Ha
kadenpi «3o0ririeHu Ta BerepuHapii» Bukiaaamu kypc «llaromorii ta tepanii» (acuc. Hazaposa €.11.).
Taxox, 3 :xoBTHs 1940 poky, untaBcs kype «Dapmakosoris 3 peuentypoto» (Tosoic b.JL.).
Hanpuxinmi 1944 poky 3a nakazom Hapkomzema YPCP, no iHcTtuTyry OyB HampaBlieHUH JOLIEHT
JlaBpentbeB Anapiii IBanoBuy. 3rigHo Hakazy Nel62 Bin 27.11.44 [3] Bin Bukianas kype «KiiHigHoi
JIarHOCTHKH, aKyllepcTBa Ta IUTYYHOTO OCIMEHIHHS TBapuH». Aine BiH mpompaiioBas B OCIT
HenoBro, A0 15 xBitHA 1945 poky, 1 OyB Bimkiukanuii Hapxkomzemom YPCP no posnopsmxeHHs
['onoBHOTrO YnpaBiiHHS CUILCHKOTOCIIONAPCHKUX BY3IB.

V 1945/46 naBuanpHOMY poiii, 3rigHo Haka3y Ne28 Bix 19.02.48 [3], kadenpa orpumana iHury Ha3BYy -
«Tepamii». Jlo 1i ckiamy Ha Toif wac BXomwmd: 3aB. Kad. nom. Illenotses M.JL, cr. ma6. Jle6a C.X.
(cymicHuK), 1a6. XpyioBa €.€., sika Takox IpairoBaia Ha kadeapi «PapMakoiorii.

Jlo peui, kadenpa «Dapmakosiorii» Oyna crBopena y 1945/46 w.p. Ii owonus jgon. 3anmamuiok. Takox
Ha Hill BUKJIa/1aB rBapiii NoJKOBHUK BeTcinyxOu I'pubanoscbkuii I1.1. Sk xadenpa BoHa npoicHyBaa
HEJ/IOBr0, 3HOBY CTaBIIIM CaMOCTIHHUM KypcoM «DapMaKoJIoris.

A xagenpa «Tepamii» momnoBHOBasacsi HOBUMH KaJpaMH — CT. BUKJI. €BrokumoBa €.H., acucrenr
Opiarasr.

Ha 1946/47 u.p., nakazom Nel37 Bix 11.09.46 [3], OyB BctaHOBIeHMI Takuii mtaT kadeapu: 3aB. Kad.
mpom. IlemoTneB W.J1., Bukmamaq I'ymincekuit M.C., cr. n1ab. €snokumona €.H., na6. [1aBnoBcrkuit
B.I.

B 1947/48 u.p., nakazom Nel67 Bix 15.08.47 [3], cknan kadeapu 3MIHHBCS TaKMM YHHOM: 3aB. Kad.
cr. Buki. 1llenoree M.JI., Bukmagau I'ymincekuii M.C., 1a6. Jleba C.X., npenapatop €BI0OKMMOBA
€.H.

Cknan xadeapu 3a3HaBaB NOCTIMHUX 3MIH 1 JIMIIIE 3aB1lyBay 3aJIMIIABCSA HE3MIHHUM /10 1 srotoro 1948
POKY, KOJIM Ha I1to iocaay OyB npusHadeHuit npod. Axymxkin JI.B., skuit 3anumiaBcst Ha Hill piBHO CIM
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Micsi. Hakazom Ne 163 Bix 21.09.48 [3] Bin OyB 3BUIbHEHUH 3 pOOOTH B IHCTUTYTI, SIK CYMICHHUK 1 SIK
HE3aTBEP/PKEHUI Ha 1[I0 MOCaAy 3aM. MIHICTpOM BHINOI ocBitH TOB. TomumioBum. Y ciuni 1948 no
ckiany kadeapu cr. npenapatopom Oyna 3apaxoBana Conomrok €.11.

3 Oepesnst 1948 poky, mist 3aBimyBaHHS Kadeaporo «Dapmakoorii», Haka3oM MiHICTepcTBa BUIIOT
ocsit 10 OCI'T OyB BimkoMaHaupoBaHWil KaHAa. BeT. Hayk Jlyrosuwii O.®. A nHakazom Nel48 Big
28.08.48 [3]. Ha mocany mouenta kadenpu «Tepamii» OyB 3apaxoBaHuil KaH[. BeT. HayK [ Barya IBan
(Bano) Hecreposuu (puc. 2).

|

Puc. 2. Kaun. Ber. Hayk [ BATVY A IBan HectepoBuu

Haxkazom Nel36 Big 29.07.48 [3] Oys 3aTBeprkenuii Takuii ckiaan kapeapu «Teparmii» Ha 1948/49 w.p.:
3aB. kad. npod. Axymkin JI.B. (1/2 craBku cymicHuk), mpoi. kad. I'Barya [.H., Buknamgau ['ymiHChKHI
M.C., Buknanay ['pubanoBcekuii [L1. (1/2 craBku), acucteHT 3BepeBa H.A.

Illenothena M.J1. nakasom Nel37 Bin 30.07.48 [3] 6yno 3BinbHeHO Bix po6otu B OCTIL: «... paxyBaTh
3BimbHEHUM Bif poboTu B OCI'], 32 BiicyTHICTIO HaBaHTa)keHHs». [licis 3BUIbHEHHS npod. SKymkiHa
JI.B. 3 mocaau 3aB. Kadeaporo, Ha ioro Miciie, Hakazom Ne211 Bix 23.09.48 [3], npusHauniu B.0. JOIL.
I'Batya [.H. 3 01.09.48, 3 noganpmmm 3aTBEpIKEHHSIM MiHICTEPCTBOM OCBITH.

Hakazom Nel148 Bin 21.07.49 [3] 3atBepmxenuii mrat o kadeapi «Teparii BHYTpILIHIX He3apa3HUX
xBopoO» Ha 1949/50 u.p.: 3aB. kad. mou. ['Batya [.LH., acucrent 'ymincekuiit M.C., acuctent Ha 1/2
ctaBku CycnoBa €.1., ct. 1a6. lopoxosa H.41., cT. mpemapaTtop Xopouryk M.I".

Cnin 3a3HaunTH, 1O caMmocTiiHuil kypc «®apmaxosorii»y Ha 1949/50 H.p. yBiiIIOB 10 CKIagy
kaenpu «l'icTosorii, maraHaromii, 6ioxiMmii Ta gapmakosoriin. B kinmi 1949 poxy 3amicte CycioBoi
€.1. acucrenTom kadenpu HazHaueHo [lopoxoBy H.A.

A 3apa3 mpociigKyeMo CTaHOBJIEHHs Kadenpu «Xipyprii». SIk Oyno 3a3HaueHO BHIIE, CTBOPEHHS
kadenpun «OmepatuBHOI Xipyprii» mmianyBanocs me B 1940 poui. | mepmmm KpokoM y IIbOMY
HamnpsIMKY CTalo Mpu3HayeHHA Jol. MakkaBeeBa bopuca BacuiboBuua (puc. 3) po3nopsiiKeHHSM
I'onoBHOTrO YrpaBninHs By3iB 1 TexHikyMmiB HK3 Ne289 Bin 14.09.44.

Haxka3 mo OCI'T Nelll Big 25.09.44 [3]: «... 3apaxyBaru JOIICHTa KaHJ. BeT. HAyK MakkaBeeBa b.B.
JIOLIEHTOM 1 BUKOHYIOUMM 000B’sI3KHM 3aBifyBaua Kadeaporo 3aranbHoi Xipyprii 3 23.09.44».

145



Agrarian Bulletin Black Sea Littoral. 2023, Issue 107

Puc. 3. Jlou. xad. xana. Ber. Hayk MAKKABEEB Bbopuc BacunboBiy

Hakazom Ne 119 Bixm 07.10.44 [3] OyB BcTraHOBIIeHH# mTaT Mpo(ecopChKOro-BUKIAAAIBKOTO Ta
y400BO-JIOTIOMDKHOTO TiepcoHary Ha 1944/45 naB4yanbHUi pik. B HbOMY BKa3yeThCs 1 HOBOCTBOpPEHA
kadenpa «Xipyprii»: 3aB. kad. gou. MakkaBeeB b.B., acucrent birman €.M., ct. 1a6. Kobunincekuit
(cymicauk). I[IpomoBxkyroun odvosroBaTtd Kadenpy, 3 17 xoBTHs 1944, srimno nHakazy Nel39 Bin
24.10.44 [3], ma xopoTkuii TepMmiH mgor. MakaBeeB b.B. crae me i ngexkanom Berdaky. B
6epesni 1934 poxy no OCTL, Ha 3ooTexuiunmii paxynbrer, 6yB 3anpomenuii gou. lllenorses M.JI.
JUTSI BUKJIAJIAHHS KYPCY JICKIIIH 3 «AKyIIepcTBa, TIHEKOJIOTil Ta MTYYHOTO OCIMEHIHHS TBapuH». BiH
npoBoauB #oro no 1 junHs 1934 poky. 3ayBakumo, 10 L€ MEpIIe 3rajyBaHHS BHUKIAJaHHS LHX
mucrururiay 8 OCTLL
Cknag xadeapu Ha 1945/46 nH.p.: 3aB. kad. npod. Muxaiinos (CymMiCHHK), 01l. Ka. KaHI. BET. HAYK
MakkaBeeB b.B., acucrent JJomopanpkuit C.A., ct. n1ab. Jlykesnosa B.IL.. Ane Bxke 3 Bepecus 1945,
3rimHo Hakazy Nell5 Bix 25.09.45 [3], mou. MakkaBeeB b.B. 3HOB moBepTaeThes Ha MMOCay 3aBigyBayda
kadenpu. CrocoBHo JlykesnoBoi B.IL., 1i, 3rigHo nakazy Ne 145 Big 19.10.45 [3], 3 16.09.45
3apaxoOBYIOTh ACUCTEHTOM Kadeapu « AHATOMID».
[leBHuii ywac 1945/46 H.p. B JoKyMeHTax 3aBimyBaueM Kadeapu «Xipyprii» BKazyeTbcs Tpod.
XKenenos B.M. (sxuii oyomnroBaB kadeapy «Anatomii» 1 OyB nekaHoM Ber¢aky). Ha mouatky 1946
POKy cT. s1a6. kadeapu 3apaxoBaHo [TaBnoscekoro B.I'. 3 16.07.46 1o nocany 3aiimaB Cepatok B.B.
B cepnni 1946 no cknany kadenpu «3aranbHoi Xipyprii» OyB 3apaxoBaHuil acucTeHTOM JIyroBeHKO
M.A. Ha Toii yac kadeapy 3H0B oyoiaroe MakkaBeeB b.B.
Haxkazom Ne7/137 Bix 11.09.46 [3], B y3romkenHi 3 HakazoM MinicTepcTBa Buioi ocBitu Bix 08.08.46,
Ha 1946/47 H.p., BCTAaHOBIEHUN Takuil MpodecopchbKO-BUKIAAAIBKUN Ta yuOOBO-IOMOMDKHUMN HITAT
no kadenpi «3araqpHOi Ta onepaTHBHOI Xipyprii»: 3aB. kad. MakkaBeeB b.B., acucrent JlyroBenko
M.A., acuctent Bopouin [.B. (cymicuuk), acucrent Ilmockuit B.IL., cr. ma6. Cepmox B.B.,
npenaparop I'masia B. 3 11.09.47 nHa 1/2 craBkM BMKIaJada 3apaxoBYETbCs Maillop BETCIy:KOu
ITnockuit B.H., a migmonkoBHuka Berciay:x0u Boponina [.B. mepeBeneHo Ha MOroAMHHY OIUIaTy Ha
nocaji CT. BUKJIagaya. Y JkoBTHI 1947 poky Ha kadenpi 3’sBnstorbes: acucteHT CasoHoB B.M.
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(mepeBenenuii 3 kad. «Emizoorosnoriin), Buknagadi Ilapamyk JI.B., Cemarin ILI., cT. 1a6. Birgan
€.M., na6. Tepemenko M.A.

CamocTiiiHul Kypc TUCHMIUTIHE «AKYIIEpCTBO», SIKUH OyB HpUKpimieHuid 10 Kag. «3aranbHOI Ta
orepaTtuBHOI Xipyprii», Bukimaganu aol. MakkaBeeB b.B., acucrent Jlyroenko M.A., acucteHT
CazonoB B.M.

B ceprni 1947 poky, Hakazom Nel67 Bim 15.08.47 [3], OyB 3aTBepmkenuit mrar kadeapu Ha 1947/48
H.p.: 3aB. kKad. MaxkkaBeeB b.B., acucrent JlyroBenko M.A., ct. Buxmanaud I[lmockuit B.IL., cT.
BuKiIagad Bopownin [.B. (kana. BeT Hayk), Bukianad [lapanryk JI.B., Buknamnad Cemarin I1.I7. (kamitan
BETCIIYk0m), cT. 1a0. birman €.M., na6. Tepemenko M. A., mpenaparop — BaKaHCIsI.

B moromy wmicsmi 1948 poky Betmikaps Ilmockoro B.I1. 3apaxoByroTs Ha mocany acuctenta. Ilicis
3BUIbHEHHS MIAMOJIKOBHUKA BeTCIyx0u Bopownina I.B, iioro HaBaHTa)XeHHS 1a00paTOPHO -TIPAKTUIHUX
3aHATH 3 BOEHHO-TIOJIBOBOT Xipyprii moknanawts Ha [lnockoro. Y cepmri 1948 poky, mig yac XBOpoOH
nexaHa Bergaky npod. XKenenoa B.M., iioro o0oB’s3ku BUKOHYBaB acucTeHT Kadenpu Ca3oHOB
B.M.

Hakazom Nel36 Big 29.07.48 [3] 3artBepmkenunii HoBuit mrat kadeapu Ha 1948/49 u.p.: 3aB. kad.
MakkaBeeB b. B., acuctent CazonoB B.M., acuctenr I[Inockuii B.I1., acucrent, kann. Hayk [lapamyk
JI.B., Bukmagau ['puGanoBcekmii II.1., Bukmamau JlyroBemko M.A., ct. mab. birman €.M., na6.
Hopoxosa H.A1.

Ha nouatky 1948 poky acucrent CazonoB B.M. npuiimMae yyacTs y nepenadi maiiHa 1 OyaiBenb Ipyroi
MICBbKOT BeTiiKapHi. BoHo nepenaerses st kiniHiku BetepuHapHoro (akynsrery OCIT, siky Ca3oHOB 3
4acOM OYOJIUTh, HE 3AJIMIIAI0UX TTocaau Ha Kadeapi «Xipypriin.

3rigno Hakazy Nel48 Bim 21.07.49 [3] kadenpa «Ilatamaromii Ta Xipyprii» BCTAaHOBHJIA TAKWi IITAT:
3aB. kad. mpod. Tkauenko A.D., mom. kad. MaxkkaBeeB b.B., acucrent Ilnockuit B.I1. acuctent
Beprinec K.A., acucrent CazonoB B.M., acucrent JlyroBenko M.A., ct. 1a6. Cnaboinbkuii, a0.
birman €.M., ct. npemaparop S6m0HCHKA.

Ane B BepecHi 1949 poky BuxoauTh iHmuid Haka3 Nel86 Bix 15.09.49 [3], sxuii BHOCUTH JesKi 3MIHU
ctocoBHO 1€l kadeapu. «llaranatomis» Ta «Xipypris» 3HOBY CTalOTh OKPEMUMHU. 32 HOBUM IITaTOM
kadenpa «Xipyprii»: 3aB. kad. MakkaseeB b.B., acuctent [Inockuii B.I1., acuctent Jlyropenko M.A.,
acucteHT Ha 1/2 craBku Ca3onoB B.M., acuctent Ha 1/2 - BakaHCI.

HesBaxkaroun Ha BaXkKi MICISABOEHHI Yacu Apyroi moyioBUHHU 40-X pOKiB, IHCTUTYT OyKe OypXIUBO
posBuBaBcs Ta ykpimmoBascs. o OCI'T npuiinum HayKoBIll, BUKIaAa4i. 3’ IBUITUCH HOB1 AUCITUILTIHU
1 kadenpu. Bee 11e mokpanryBaio sSIKicTh HaBYaHHS Ta MIATOTOBKY BUCOKOKBaTiikoBaHUX (haXiBIliB 13
BETEPUHAPHOT METUIHHU.

CIIMCOK BUKOPUCTAHUX J’KEPEJI

1. Kuura naka3iB no OCI'T 3a 1940 p.
2. Kuwra naka3iB mo OCI'T 3a 1944 p.

3. Kuwra naka3ziB mo OCI'T 3a 1944-1949 pp.

STAGES OF ESTABLISHING OF DEPARTMENTS
OF VETERINARY FACULTY (THERAPY, SURGERY)

Atrakhova Natalia
Odesa State Agrarian University

Recreation of history of veterinary faculty of the Odesa state agrarian university is on the based on
worc wsth documents. Establishment of veterinary faculty, origin of departments of "Surgery" and
"Therapy". Scientifically-pedagogical composition of departments.

Keywords: faculty of veterinary medicine, department of Therapy, department of Surgery.
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