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Oksana Dzyundzyal™, Natalya NovikovaZ2

THE PROSPECT OF THE TRANSFER OF EGGPLANTS IN
FOOD POWDER

ABSTRACT:

The results of research on the development of the latest technological and technical solutions
for eggplant processing are presented. The proposed technology solves the problem of rational use
of eggplant. Thanks to infrared drying, we get a brand new product that allows you to preserve the
nutrients as much as possible. During the heat treatment, the physical and chemical
characteristics of the dried material change: density, heat capacity, elasticity, porosity, chemical
composition and others. Therefore, the results of studies of the properties of eggplant powders are
investigated and presented. Determination of organoleptic, physico-chemical and structural-
mechanical parameters, allowing to calculate the required amount of powder, which can be
introduced as an additive without affecting the structural-mechanical properties of the finished
product. The rational conditions for restoring the rehydration of eggplant powders were
established: temperature in the range from 45 ° Cto 60 ° C; the duration of swelling 10 - 15 min,
the ratio of powder and liquids 1: 3 and 1: 4. The content of toxic elements (Lead, Cadmium,
Arsenic, Copper, Zinc) and microbiological parameters (mesophilic aerobic, optional anaerobic,
Escherichia coli bacteria, Salmonella bacteria) were investigated. Compliance with the
requirements for this type of raw material and the safety of the developed eggplant powders has
been established. It is established that the developed food powder has a number of positive
qualities, namely: long shelf life, does not require additional storage space, is easily recovered.

Thanks to the technology of infrared drying, which is one of the methods of preserving
eggplants, the productivity of the technological process of manufacturing powders is increased.
This is explained by the fact that in the same period of time we get twice as much dried product as
compared to convective methods. Given the nutritional value of eggplants, powders can be used
in various combinations to provide the desired properties of the final product. This will reduce the
time for cooking, expand the range of functional products.

So, for studying technological properties of food eggplant powder, there was considered the
complex of base functional-technological properties of powder, produced by infrared drying.

For finding optimal conditions of rehydration of eggplant powders, there was studied the
influence of such technological factors as: swelling ability; liquid: powder ratio; influence of the
solvent temperature on renovation; renovation duration; degree of comminution of powders.

1 Ph.D. (Technical sciences), Associate Professor at the Department of Food Engineering
Kherson State Agricultural University, UKRAINE

2 Ph.D. (Agricultural sciences), Associate Professor at the Department of Food Engineering
Kherson State Agricultural University, UKRAINE
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- Chapter: The prospect of the transfer of eggplants in food
powder

Main parameters that influence the renovation ability of dried eggplants are investigated and
studied in the article. The results of the studies of technological properties of eggplant powders
prove their high rehydration properties. It gives a possibility to use powders at producing different
culinary products not only for enriching them with functional ingredients, but also for giving them
new technological properties.

Based on the obtained results, there was elaborated and presented the new technological
scheme of using renewed powders in food compositions.

INTRODUCTION.

Nutrition is the main factor that provides human body with energy, basic
structural elements, and affects functional activity. The relevant problem at
present is the provision of high-quality food products with high nutritional value
to people. Given the current environmental conditions, the diet should contain
biologically active substances (food fibers, pectin, antioxidants, vitamins).
Therefore, there is an increasing need for food products enriched with natural
ingredients that can correct the deficit of micronutrients, increase the body's
resistance to adverse environmental conditions.

The main source of nutrition for the body is vitamins, fruit, and berries. The
search for plant raw materials with high technological properties for its use in
the production of food products with the prospect of expanding the range,
improvement of organoleptic, structural-mechanical, functional-technological
indicators and microbiological quality indices is a relevant task.

Eggplants are rather valuable raw material, but a season one [1-3]. One of
ways of conservation of vegetable raw materials is drying in powders [4, 5]. The
drying process allows to avoid a season character of eggplants consumption,
to simplify operations for their culinary processing, to shorten a duration of the
technological process of preparing dishes and to widen their assortment, to
decrease areas of warehouses and production rooms, to create correspondent
sanitary-hygienic conditions. Due to infrared drying, the time of thermal
processing of the product shortens and maximal conservation of the nutrient
composition is attained. Taking it into account, eggplant powder is a rather
promising raw material for being used at enterprises of restaurant economy
and food industry.

Eggplant powder is a new raw material, so it is necessary to establish main
technological properties for further modeling new culinary products.

Eggplant powder corresponds to requirements, set to this type of raw
materials by the content of toxic elements and by microbiological parameters
(4, 6].
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It must be noted, that the developed powder doesn’'t need additional
conditions of storage, which term is 12 months.

At developing and manufacturing restaurant economy products, it is
necessary to know main technological properties of raw materials [7, 8]. So it
is very important to study main characteristics of powders. One of criteria of
estimating their quality is the rehydration ability. The renovation characteristic
of a material depends on many factors, first of all, chemical composition of a
raw material, its structure, physical-chemical properties and degree of
changes, undergone by a product at drying, and influences the ready product’s
quality. The incorrect renovation can result in losses of valuable food materials,
contained in powder as dry substances. The powder quality depends on an
initial raw material, regimes of technological processing, conditions of storage
and renovation.

The renovation ability of a material is characterized by a value of the
swelling coefficient Cs that indicates the relative decrease of a product mass
after swelling and determines the ability to renew initial properties of a material
at dehydration [7].

For determining optimal rehydration conditions for eggplant powders, there
was studied the influence of the following technological factors:

1) Liquid:powder ratio;

2) Solvent temperature;

3) Renovation duration;

4) Powders comminution degree.

So, the aim of this work is to study the technology of production of food
powders and to generalize technological properties of eggplant powder,
produced by infrared drying. The obtained experimental material allows to
calculate the necessary amount of powder as a food supplement at creating
recipes and fast food products and to determine time for preparing dishes.

TECHNOLOGY OF PRODUCTION OF EGGPLANT POWDERS.

Based on food and taste properties, eggplants are a quite valuable raw
material. The benefits of eggplants are: the low calorie content; diuretic
properties; the capability to normalize work of the heart; the presence of
substances purifying the blood vessels from cholesterol; the content of
compounds that improve the condition of the joints. According to research
results, the eggplant fruits contain: proteins, carbohydrates and insignificant
amounts of fats, vitamins (nicotinic acid (B5), thiamine (B1), riboflavin (B2),
carotenoids). Carbohydrates are represented by monosomes (glucose,
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fructose), oligosaccharides (sucrose) and polysaccharides (starch, pectin,
fiber). In addition, the fruits of eggplant are rich in mineral salts of phosphorus,
calcium, potassium, manganese, magnesium, iron, aluminum. Of particularly
large percent is the proportion of potassium salts. The content of ascorbic acid
varies from 0.89 to 19.0 mg per 100 g of raw weight, depending on the variety
and the region of cultivation [15-20].

The chemical composition of the eggplants grown in the south of Ukraine,
namely, in the Kherson oblast (Bilozersky, Tsyurupinsky, Berislavsky regions)
was investigated for determining the prospect of the raw material and the
dependence of its value on soil (Table 1). This territory is characterized by
temperate continental climate and is a leader in growing various crops,
especially melons (watermelons, melons) and pastels (tomatoes, eggplants,
vegetable pepper).

Despite the different chemical composition of soil, the indicators of the
examined samples were almost the same, which is predetermined by the use
of various fertilizers that are introduced in order to receive large harvests.
Surveys of trade representatives and suppliers of agricultural products
revealed that the share of products from Tsyurupinsky region is the largest.
Therefore, in the further research, we selected samples from this area.

Table 1
Chemical composition of fresh eggplant ("Diamond" variety, crop 2017)
Indicator Bilozerskiy Tsyurupinskiy Berislavskiy

region region region
Water, g 91 91 91
Protein, g 1.2 1.2 1.2
Fat, g 0.1 0.1 0.1
Carbohydrates, incl: 4.5 4.8 5.1
- sucrose, g 0.4 0.4 0.4
- glucose, g 2.4 2.9 3
- fructose, g 0.8 0.7 0.8
- starch, g 0.9 0.8 0.9
Food fibers, g 2.5 2.4 25

Vitamins, mg/100 g
Nicotinic acid 0.6 0.6 0.7
Beta-carotene 0.01 0.01 0.01
Acetylsalicylic acid 5 4.5 5.5
Tocopherol 0.1 0.1 0.1
Thiamine 0.04 0.04 0.04
/
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Table 1 (continued)

Indicator Bilozerskiy Tsyurupinskiy Berislavskiy
region region region
Riboflavin 0.05 0.05 0.05
Niacin 0.8 0.8 0.8
Macroelements, mg/100 g
Potassium 238 235 245
Calcium 15 15 16
Magnesium 9 9 10
Sodium 7 6 6
Phosphorus 34 35 35
Chlorine 47 46 46
Sulphur 15 14 15
Microelements, mg/100 g
Iron 0.4 0.4 0.4
Zinc 0.29 0.29 0.29
Copper 0.14 0.14 0.14
Manganese 0.21 0.21 0.21

[aBTOpPCbKa Po3pobka]

At first glance, eggplant is a product with a low content of essential
substances, however, the in-depth studies indicate its value. For example,
eggplant contains three groups of carbohydrates (g/100 g): monosaccharides
(glucose — 3, fructose — 0.8), oligosaccharides (disaccharides: sucrose — 0.4),
homopolysaccharides (starch — 0.9, fiber — 0.13, pectin substances — 0.14),
heteropolysaccharides — mucopolysaccharides, whose basis is amino sugar
and galacturonic acid. It is important to take into consideration the impact of
carbohydrates on the human body; to this end, we determine the glycemic
index (Gl), which is the conditional value of the rate of cleavage of any
carbohydrate-containing product in the human body compared with the rate of
glucose splitting. This is a measure of the effect of food on the level of sugar in
the blood, namely, the speed at which glucose penetrates the blood. The
glycemic index reflects the ratio of glucose concentration in blood after 3...4
hours after consuming 100 g of the studied food product and the level of this
indicator after consuming 100 g of white bread. This indicator is affected by:
the high content of sweet carbohydrates in a product, the duration of heat
treatment, and so on. The lower the glycemic index, the slower the digestion of
carbohydrates. The glycemic index of eggplants is 20, hence it is a product with
its low content [21]. It is known that products with a low Gl are more useful to

&




- Chapter: The prospect of the transfer of eggplants in food
powder

the body. Products with Gl lower than 35 contribute to the effective reduction
of body weight. Thus, eggplants can be recommended for eating during the day.

Earlier research has established that processing and consumption
utilized whole fruits of technical maturity without defects. That is why a
significant proportion of defective raw materials is not sold and is left rotting in
fields and landfills. As a result, there is a need to search for potential ways to
process eggplants, even in the presence of defects.

The development of new resource-saving technologies resolves the
problems related to the rational use of raw materials. That has not only the
scientific but also a social aspect, as it forms the scientific basis for rational
nutrition and thus improves the quality of life.

Drying is one of the canning techniques, so creating new food powders
is a relevant task. There are many types of drying of vegetable raw materials:
sublimation with the use of cryo-destruction, convective, conductive, high-
frequency, dielectric, infra-red, etc. An analysis of the scientific literature has
revealed various techniques for eggplant drying, developed for snacks and
investigated in [9, 22], but no technology for obtaining the powders has been
identified. In this context, we compared the basic technological operations

(Table 2).
Table 2
Basic technological operations in eggplant drying
No Basic operations
Classical technology [9] | Prototype technology [22] | Developed technology
1 Raw material Raw material preparation, | Raw material
preparation, eggplant slicing eggplant in preparation, slicing
slicing into strips with a | longitudinal strips of 6-8 | eggplants into strips
thickness of 2—3 mm cm in length, with a with a thickness of 3-5
thickness of 2—3 mm mm
2 Pickling and aging for Preparation of a 1 % salt | Preparation of a 1 %
10-20 min solution with ascorbic acid | salt solution with citrine
acid and bringing the
solution to boiling
3 Washing Aging the sliced eggplant | Aging the sliced
for 20 minutes eggplant in a hot
solution for 5—10 min
4 Drying at convective Moisture removal and Moisture removal
driers at a temperature |washing
of 40-70°Ctoa 14 %
humidity
I
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Table 2 (continued)
No Basic operations
Classical technology [9] | Prototype technology [22] | Developed technology
5 Aging in blending juices Drying at infrared drier
for 30 min at a temperature of 50—
) 60°C, toa 10 %
humidity
6 Drying at a convective Grinding the dried
drier at a temperature of | eggplant into powders
- 70 °C during 10 min and
then at a temperature of
55 °C during 5 hours
7 - - Sieving

[aBTOpCbKa Po3pobka]

The proposed technology makes it possible to obtain a dried semi-finished
product from eggplant, which is not inferior in its organoleptic indicators to
prototypes. This, in turn, makes it possible to obtain a high-quality powder
(Fig. 1).

a b
Fig. 1. Products of eggplant processing:
a - dried eggplant, b - eggplant powder

RESEARCH OF QUALITY INDICATORS OF EGGPLANT POWDERS.
Drying of eggplants at infrared dryers makes it possible to maximally retain

their nutrient substances.
The mineral composition of eggplant powders on average increases by
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2.5-3.0 times, dominated by, mg/100g: calcium (48.5+2.0), potassium
(740.4+2.0), iron (1.7+0.5), phosphorus (98.80+1.5), magnesium
(26.18+2.0). All these elements are an integral part of the bone tissue, they
have radiation protective and anti-anemic properties, and, therefore, are vital
to humans.

The amount of vitamins of group B (B1 and B2), PP increases by more than
10 times and is, mg/100 g: thiamine B1— 0.40+0.01; riboflavin B2 - 0.5+£0.06;
nicotinic acid PP - 5.22+0.10.

Eggplant powders are an additional source of vitamins, which is especially
important for regulating the metabolism and improving the resistance of the
body to various negative environmental factors.

Vitamins are part of the enzymes that provide important metabolic
processes in the body. Water-soluble vitamins of eggplant powders (PP, B1, B2)
promote cellular metabolism.

As a summary, it can be argued that the elevated level of mineral elements,
B group vitamins, niacin, in eggplant powders will contribute to the overall
strengthening of the body and will enhance the protective effect of the immune
system. That in turn improves resistance of the organism to adverse
environmental factors.

It is evident that the addition of eggplant powders as a food additive will
result in the formation of the corresponding consistency, color, flavor, and taste
in the finished products. Therefore, special attention should be paid to studying
the quality indicators and basic technological properties of powders.

Basic organoleptic indicators of the functional eggplant powders are given

in Table 3.
Table 3
Organoleptic parameters of functional powders
Indicator Powder characteristics

Physical appearance Powder-like mixture, homogeneous, without foreign
impurities, the presence of easily soluble lumps is allowed

Consistency Homogeneous

Dispersity <0.5mm

Color From light brown to brown

Aroma Characteristic of this dry raw material, without foreign
odors

Taste Taste of dry raw material without foreign impurities

[aBTOpCbka Po3pobka]
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In terms of the content of toxic elements, the eggplant powder must meet
the requirements specified in Table 4.

Table 4
Toxic elements content in eggplant powders
Indicator name Acceptable Ieveli Eggplant Control method

mg/kg, not exceeding powders

Lead 0.5 0.1+£0.02 | GOST 26932

Cadmium 0.03 Not found | GOST 26933

Arsenic 0.2 Not found | GOST 26930

Copper 5.0 0.16 GOST 26931

Zinc 10.0 2.04 GOST 26934

[aBTOpPCbKa Po3pobka]

In terms of microbiological indicators,

requirements specified in Table 5.

eggplant powder must meet the

Table 5

Microbiological indicators of eggplant powders

product

Indicator Standard Eggplant powders | Control method
Number of mesophilic
aerobic and facultative-
anaerobic microorganismsy 5.0x104 <1.0-10t GOST 10444-15
CFU/g, not exceeding
Escherichia sticks (coliforms),
er 0.1 g of product
per®.2gotp Not Not found GOST 26972
permitted
Pathogenic microorganisms,
including bacteria of the Not Not found GOST 9958
genus Salmonella, per 25 gof | permitted otfoun

[aBTOpPCbKa Po3pobka]

It is known that powders can be introduced to a formulation both in the dry
and in the restored form [4]. However, to obtain products with high quality
indicators, it is better to use the hydrated powder.

One of criteria of estimating the quality of dry products is the ability to
swelling that depends on the chemical composition and water-retaining ability
of powder. It was established, that dispersity influences the value of the water-

|
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retaining ability. At dispersity > 0,315 mm =80%, > 0,25mm = 60 %, 0,26mm
= 56%. Despite the obtained data, it is most optimal to study powders with
dispersity 0,25 mm.

Optimal conditions of powder renovation were chosen depending on such
parameters as rehydration duration, hydromodule (1:2, 1:3, 1:4, 1:5, 1:6),
solvent temperature (20, 40, 60, 80, 100 °C) (fig. 2).

100
801
601
40
20

0

T —min, t—°C

1:4 1:5 1:6

B3 Temperature, °C Swelling duration, min

Fig. 2. Dependence of temperature and dissolution duration
of eggplant powders

The important role at powders renovation is played by the temperature of
water, taken for hydration. It was established that the powder has the high
swelling and renovation ability, and the speed depends on the water
temperature and dispersity.

It was experimentally established, that powder with sizes of particles less
0,25 mm has a puree-like mass, like in the control. Powders of different
fractions were left for 24 hours for watering, as a result the amount of water,
taken by dry eggplants with different comminution degrees, was practically
equal.

It was established, that at the beginning of the process the water-absorbing
ability is higher than in a certain time interval after the beginning. In first
3102...6-102 s a certain amount of water is absorbed by powders with the
further decrease of the absorption speed. Losses of soluble substances reach
maximum in 6,0-102-9,0-102 s the further increase of the rehydration duration
(to 1,8103s) is accompanied by the increase of the water-absorbing ability of
powders and it becomes the same as at the beginning in first 3,0-102-6,0-102

|
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s. At the same time diffusion processes finish, and there is no increment of the
amount of extracted substances. There is observed its decrease at the expanse
of absorption by swelled powder particles.

The essential increase of the rehydration ability in powders is observed at
temperatures less 60 °C, at the further water temperature increase it remains
practically the same (table 6).

Table 6
Influence of solvent temperature on renovation of eggplant powders

Hydromodule / Swelling Dry soluble . .
temperature , °C coefficient, % substances, % Renovation ability, %
1:2
20 2,7+0,13 7,2+0,36 36,7+1,84
40 3,5 10,17 7,940,40 63,2+3,16
60 3,8 +0,18 8,310,42 86,0+4,30
80 3,8 £0,18 8,5+0,43 86,2+4,31
100 3,8+0,18 8,5+0,43 86,3+4,32
1:3
20 3,4+0,17 7,8+0,39 42,0+£2,10
40 4,0+0,20 8,5+0,43 78,4+3,93
60 4,5+0,23 9,5+0,48 94,0+4,70
80 4,7+0,24 9,6+0,48 94,5+4,73
100 4,8+0,24 9,6+0,48 94,5+4,73
1:4
20 3,8 £0,18 7,6+0,38 39,8+1,99
40 4,0+0,20 8,6+0,43 64,9+3,25
60 4,7 £0,23 9,6+0,48 92,9+4,65
80 4,7 +0,23 9,5+0,48 93,1+4,65
100 4,7+0,23 9,5+0,48 92,9+4,65
1:5
20 3,8+0,18 7,4+0,37 38,0+£1,90
40 4,1+0,20 8,2+0,42 62,5+3,13
60 4,7 0,23 8,6+0,43 83,0+4,15
80 4,7 £0,23 8,7+0,43 83,1+4,16
100 4,7 +0,23 8,6+0,43 83,1+4,16
1:6
20 3,4+0,17 7,2+0,36 36,4+1,82
40 3,8+0,18 8,1+0,41 65,6+3,23
60 4,4+0,22 8,6+0,43 82,3+4,12
80 4,3+0,22 8,5+0,43 82,4+4,12
100 4,2+0,21 8,5+0,43 82,3+4,12

Note. * Difference is reliable, p<0,05.

[aBTOPCbKA PO3PO6

Ka]
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The analysis of the obtained data demonstrated that the swelling coefficient
of eggplant powders at temperature 20°C in the experiments with equal
renovation durations has a tendency to the growth with increasing the water-
powder ratio.

It was established (table 1), that at the powder-water ratio as 1:2 the
swelling coefficient was 2,7 %, and at 1: 4 and 1: 5 - 3,8 %.

At the temperature increase to 40°C and 60°C there is traced the same
regularity. Namely: at 1:2 - 3,5% and 3,8% and at 1:5 - 4,1% and 4,7%.

At the rehydration duration increase from 3,0-10%s to 1,8-103s and water
temperature increase to 60°C the water-retaining ability of eggplant powder
puree increases, that is testified by the ability of restored powder to retain
moisture after centrifuging. At the renovation water temperature increase to 80
°C, the powder ability to retain moisture decreases.

Table 7
Changes of rheological characteristics of renewed eggplant powders
depending on rehydration duration

ThZLT:’:ic?r:?i%iz ne Viscosity, Pa's Fluidity 102 Pa-s1 Dy;:jirgiltillll:;z of
3,0-102 1,80+0,7 7,60+0,7 5,10+0,8
6,0-102 2,48+0,9 8,0+0,6 4,7+0,8
12,0102 2,48+0,9 8,2+0,4 4,7+0,7
18,0102 3,1+0,7 8,3+0,4 4,3+0,7

Note. * Difference is reliable, p<0,05.
[aBTOpPCbKa Po3pobKa]

At powders renovation there takes place extraction of soluble substances,
mainly due to diffusion. In all cases losses of soluble substances reach
maximum at 6,0...9,0-102 s. The further rehydration duration increase to
1,8-103s and more results in the water-absorbing ability decrease.

The most important parameter is a rehydration duration. As far as viscosity
gains its maximal value at 60 °C, for studying the influence of the swelling
duration on powders renovation, just these samples with hydromodules 1:3,
1:4, 1:5, 1:6 were taken. Renovation was realized during 3,0-18,0-102s. It was
established, that the viscosity increase is observed in first 6,0...9,0-102s. The
swelling time increase to 1,8103s doesn’t essentially influence the viscosity of
obtained puree and reaches its maximal value at the temperature from 45°C
to 60 °C and at hydromodule 1:3. It was established, that the viscosity increase
takes place during 9,0-102s, the essential amount of pectins results in
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gelatinization of obtained puree with hydromodules 1:4, 1:3. As a result of
renovation there forms gel that gives the correspondent consistence to puree
of powders. The rational conditions for rehydration is the liquid temperature
less 60°C, swelling duration 6,0...9,0-102 s, with powder-liquid ratio 1:3, 1:4.
For the quality estimation of restored powder, there were determined
rheological properties in the prepared samples (viscosity, fluidity, dynamic limit
of fluidity, taking into account the fact that puree is a disperse system
(table 8).
Table 8

Rheological parameters of restored eggplants powders
puree of eggplant powder (hydromodule)

puree of
eggplants | 1:1 1:2 1:3 1:4 1:5 1:6

Parameters

Dynamic viscosity,
Pas

Dynamic limit of
fluidity, 102Pa

Fluidity, 102Pa-s1 791 4,60 | 6,49 | 820 | 9,36 | 12,81 | 16,73

13,60 18,40 | 15,60 | 12,70 | 11,98 | 862 | 5,25

4,66 7,20 | 525 | 4,70 | 444 | 192 | 1,80

Plastic viscosity, Pa's 3,20 0,78 | 1,44 | 2,48 | 3,30 | 483 | 6,06

Plasticity coefficient 0,97 0,60 | 0,73 | 0,89 | 0,92 | 1,27 | 2,03
[aBTOpCbKa Po3pobka]

At powder-water ratio 1:1 the dynamic viscosity of prepared powder is rather
high - 18,4 Pas, that is by 26 % more than one of the control sample. The
hydromodule increase to 1:3 brings the dynamic viscosity of restored powders
close to indices of fresh puree. So, the dynamic viscosity of obtained renewed
powder is by 6% less than the control at the hydromodule 1: 3.

At the further hydromodule increase to 1:5 and 1:6 the dynamic viscosity
index decreases by 36 % and 61% respectively. The analogous changes take
place also with other rheological indices of restored powders.

The obtained data testify to high rehydration properties of developed
powder that is an important factor at creating culinary products.

Based on the obtained data, there was elaborated the general scheme of
eggplant powders renovation (fig 3).
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Eggplant Sifting Hydration Restored Use in food
powder > p 13 p| powder b compositions
1=6,0-102s

Fig. 3. General technological scheme of using restored eggplant
powders in food compositions

The advantage of developed powders is the high renovation level, comfort
use, long storage life without special conditions. Their use gives a possibility to
create biologically active complexes for providing physiologically full value
dishes that allow to influence organoleptic parameters, structural-mechanical
properties of ready products essentially.

The perspective of further studies is to define ways of further use of
eggplant powders and creation of culinary products, based on them.
Determination and study of their influence on structural-mechanical properties
and chemical composition of developed products defines a way of further
studies.

CONCLUSIONS.

Eggplant food powder is a fairly expensive raw material and has several
benefits.

1.1t was established that eggplants are a low-calorie raw material
containing: proteins — 1.2 g, fats — 0.1 g, carbohydrates — 4.8 g. In addition,
the fruits of eggplant contain the necessary mineral salts of: phosphorus (35
mg/100 g), calcium (15 mg/100 g), potassium (235 mg/100 g), manganese
(0.21 mg/100 g), magnesium (9 mg/100 g), iron (0.4 mg/100 g). The glycemic
index of eggplants is 20, which indicates a product with its low content.

2. The technology of eggplant powder production has been developed. The
difference from the prototype is that during preparation of eggplant, its
processing and aging last for 10 minutes in a 1 % salt hot solution, with citric
acid. The use of infrared drying reduces the time of the product dehydration,
compared to convective, by 50 %. This technique made it possible, by aging the
eggplants in boiling water for 10 minutes, to deactivate most of the enzymes,
retain the light color, reduce the drying time by 50 %, compared to the
convective drying, and obtain a high-quality eggplant powder at a temperature
of 50-60 °C.

3. The drying of eggplants at infrared dryers makes it possible to maximally
retain nutrients. The mineral composition of eggplant powders is, mg/100 g:
calcium (48.5+2.0), potassium (740.4+2.0), iron (1.7+0.5), phosphorus
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(98.80+1.5), magnesium (26.18+2.0). All these elements are an integral part
of the bone tissue, they have radiation-protective and anti-anemic properties,
and, therefore, they are vital to humans. The amount of vitamins is, mg/100 g:
thiamine B1 — 0.40+0.01; riboflavin B2 - 0.5+0.06; nicotinic acid PP - 5.22+
0.10.

4. According to the organoleptic indicators, eggplant powders are a
homogeneous powder-like mixture, of light brown to brown color, with a
dispersity of up to 0.5 mm. In terms of the content of toxic elements and
microbiological indicators, the eggplant powder meets the requirements for
this type of a raw material. It was established that the optimal conditions for
restoring the eggplant powders are a temperature in the range from 45 °C to
60 °C with a swelling time of about 10—15 minutes, at a ratio of the powder to
liquids of 1:3 and 1:4.

5. The optimal conditions for powders rehydration as liquid temperature
less 60°C, swelling duration 6,0...9,0-102 s, with liquid-powder ratio 1:3, 1:4
were determined.

6. Based on the obtained results, the general technological scheme of using
eggplant restored powders in food compositions was elaborated.

7.The research results demonstrated the high degree of powders
renovation. It gives a possibility to use powders at producing different culinary
products as a functional supplement not only for enriching them with functional
ingredients, but also for giving them new technological properties. They are
able to improve structural-mechanical properties and outlook of ready
products.

The prospect for the further research is to determine the ways for the further
use of eggplant powders and to create new meals with the predefined
properties to normalize the activities of the human body. Scientific studies as
to possibilities of using eggplant powders in technologies of culinary dishes and
the influence of the offered supplements on the food and biological value of
products on their base are expedient.

REFERENCES:

[1] Snezhkin Yu.F., & Petrova Zh. O. (2010) Kharchovi poroshky z roslynnoyi syrovyny.
Klasyfikatsiya, metody otrymannya, analiz rynku [Food powders of vegetable raw materials
classification, methods of obtaining, market analysis] Biotechno-logia Acta. 3, 5, 43-49. [in
Ukrainian].

[2] Pohozhykh M. I., Yevlash V. V., Nyemirich O. V., Tarasenko T. A., Havrysh A. V., Novosad O. 0.,
& Kardavar K. M. (2013) Sposib vyrobnytstva sushenoyi kapusty [Method of production of
dried c abbage] Ukraine Pat. No. 107146[in Ukrainian].

[3] Pyo, J. G. (2014). Pat. No. 1020140040963 Korean: Preparing method of apple chips.

[4] Snyezhkin YU. F., & Petrova ZH. O. (2009) Novi kharchovi produkty v ekolohiyi kharchuvannya:

“



Chapter: The prospect of the transfer of eggplants in food
powder

zb. materialiv [New food products in the ecology of nutrition].Lviv, 75, 76. [in Ukrainian].

Sarafanova L. A. (2009) Sovremennyye pishchevyye ingrediyenty. Osobennosti primeneniya

[Modern food ingredients. Features of the application]. A,SPb.: Professiya, 208 [in Russia]

Snezhkin, Y., & Shapar, R. (2009), An analysis of factors that increase efficiency of the process

of drying of thermolabile materials [Analiz faktorov povyisheniya effektivnosti protsessa sushki

termolabilnyih materialov], Industrial Heat Engineering, 31(7), 110-112. [in Ukrainian].

Poperechnyi A. M., & Korniichuk, A. V. (2010) Doslidzhennia protsesu sushinnia kartoplianoho

piure Sheina. Tematychnyi zbirnyk naukovykh prats "Obladnannia ta tekhnolohii kharchovykh

vyrobnytstv", (25). Donetsk: DonNUET. [in Ukrainian].

Sheyina A. V., & Meschanin B. A. (2017) Eksperymentalni doslidzhennia sushinnia

harbuzovoho piure [Experimental additions of pumpkin powder]. Book of abstract the

International scientific and technical conference of young researchers and students "Current

issues in modern technologies" (Tern., 16-17 November 2017), (3), 170-171 [in Ukrainian].

Aydogdu, A., Sumnu, G., & Sahin, S. (2015). Effects of Microwave-Infrared Combination Drying

on Quality of Eggplants. Food and Bioprocess Technology, 8(6), 1198-

1210. doi:10.1007/s11947-015-1484-1 [in Turkey].

[10]DSTU 8446:2015. Produkty kharchovi. Metody vyznachennia kilkosti mezofilnykh aerobnykh
ta fakultatyvno-anaerobnykh mikroorhanizmiv (2015). Kyiv, 16. [in Ukrainian].

[11]DSTU 8447:2015. Produkty kharchovi. Metod vyznachennya drizhdzhiv i plisenevykh hrybiv
(2015). Kyiv, 15. [in Ukrainian].

[12]Produkty pyshchevye. Metody vyyavienyya y opredelenyya kolychestva bakteriy hruppy
kyshechnykh palochek (kolyformnykh bakteryy) [Food products. Methods of detection and
determination of the number of bacteria of the coli bacteria group] (2000).GOST 30518-97
from 1t July. Kyiv: Gosstandart of Ukraine [in Ukrainian].

[13]Produkty pyshchevye. Metod vyyavienyya bakteryy roda Salmonella [Food products. Method of
detection of bacteria of the genus S'lmonelea] (2000). GOST 30519-97 from 1t July. Kyiv:
Gosstandart of Ukraine [in Ukrainian].

[14]B. Y. Antonov, V. Y. Fedotova, & N. A. Sukhaya.(1989) Laboratornye yssledovanyya v
veterynaryy: khymyko-toksykolohycheskye metody: sprav [Laboratory research in veterinary
medicine: chemical-toxicological methods: cases]. Moscow: Agropromizdat [in Rusian].

[15]Syrokhman, I. V., & Zavhorodnia, V. M. (2009). Tovaroznavstvo kharchovykh produktiv
funktsionalnoho pryznachennia [Commodity study of functional food products] Kyiv:
Vydavnytstvo Tsentr uchbovoi literatury, 544. [in Ukrainian].

[16]Pylypchuk H.(2010) Baklazhany - zasluzheno populyarni [Bakljany - deservedly popular]
Medychna hazeta Ukrayiny «Vashe zdorovya», (13), 2-3 [in Ukrainian].

[17]Singh AP, Luthria D, Wilson T, Vorsa N, Singh V, Banuelos GS, & Pascal S. (2009) Polyphenols
content and antioxidant capacity of eggplant pulp. Food Chem, (114), 955-961.

[18]Magioli C, & Mansur E. (2005) Eggplant (Solanum melongena L.): Tissue culture, genetic
transformation and use as an alternative model plant. Acta Botanica Brasilica, 19(1),
139-148.

[19]Boubekri C, Rebius A, & Lanez T. (2012) Study of the antioxidant capacity of different parts of
two South Algerian eggplant cultivars. Journal of Fundamental and Applied Sciences, (4),
16-25.

[20]Jung EJ, Bae MS, Jo EK, YH Jo, & Lee SC.2011 Antioxidant activity of different parts of the
eggplant. J Med Plant Res, 5(18), 4610-4615

[21]Hlikemichnyi indeks produktiv - tablytsia [The glycemic index of products in a table]. Retrieved
from http://medfond.com/static/glikemichnii-indeks-produktiv-tablicya.html [in Ukrainian].

[22]Dyakova, Yu. & Orlova, N. (2014) C-vitaminnist baklazhanovykh snekiv [C-Vitaminity of
Eggplant Snakes]. Tovary i rynky — Goods and Markets, (1), 75-83. [in Ukrainian].

[23]Zozulevych B.V.(1970) Otsenka vostanavlyvaemosty sushenykh materyalov [Assessment of
the durability of dried materials]. Konservnaya y ovoshchesushylnaya promyshlennost. -
Canning and vegetable industry, (2), 29. [in Ukrainian].

[24]Donchenko L., Karpovych N., & Kostenko T. (1992). Viastyvosti pektynovykh rechovyn
[Properties of pectin substances]. Kiev.: Znannya [in Ukrainian].

[5

G

[7

[8

9

19


http://medfond.com/static/glikemichnii-indeks-produktiv-tablicya.html

Technological innovation: engineering. manufacturing. -
agricultural complex and zoology

UDC 636.3.636.083.37/675.6.033.96 DO/ 10.36074,/ti:emacaz.ed-1.02

Published online ahead of print (December 14, 2021) |

Moxma Bonoammup IBaHoBMUL ™ | Mukonaiuyk Atopmuaa MNetpiBHa?
Pokhyl V. Mykolaychuk L.

OCOBAUBOCTI POCTY TA PO3BUTKY Y MOAOAHAKA
OBELb PIBHOIO MOXOAXXEHHA

GROWTH AND DEVELOPMENT PECULIARITIES OF DIFFERENT ORIGINS YOUNG SHEEP

AHOTALLIA:

lpoBeapeHa oOuiHKa poOCTy | PO3BUTKY, @ TaKOX OCHOBHUX CEHCOPHUX Ta TEXHOAOTIYHMX
BAACTUBOCTEN OBUMH YUCTOMOPOAHOTO i MOMICHOTO MOAOAHSIKY OBELb OTPMMAHOIO BiA MPOMUCAOBOrO
CXpelllyBaHHS BiBLUEMATOK POMaHIBCbKOI NOPOAM Ta 6apaHiB-MAIAHMKIB riccap. BcTtaHOBAEHO
AVHaMIYHICTb 3MiH NMOKA3HMKIB XMBOI MacK, abCOAIOTHUX, BIAHOCHUX, cepeAHboA0BOBKX NMPUPOCTIB,
a TakoX TeXHOAOTIYHWX BAACTMBOCTEW OBYMH B 3AAEXHOCTI BiA BiKY Y POMaHiBCbKOrO MOAOAHSKY,
3pobAeHa NopiBHSAAbHA OLUiHKa 3a LMMW 03HaKaMu 3 MNOMICHUMU OAHOAITKaMW. Mpu HapPOAXKEHHI Ta
B NepioAp MOCTHATaAbHOrO OHTOreHesy, NMOMICi AOMiHYIOTb HaA YMCTOMOPOAHUM MOAOAHSIKOM 3a
nokasHukamu XuBoi Macu — 31,8 %, koediuieHTom pocty 10,8. Ao BiaAyYeHHS XMBa Maca nomicen
Ha 28,8 %, a abCONOTHUI Ta cepeAHbOACBOBUIA NPUPOCTU Ha 31,6 % BiAbLUE HiX Y YNCTONMOPOAHMX
OAHOAITKIB. MakCHMaAnbHUI pPiBEHb IHTEHCUBHOIO POCTY MOAOAHSIKY CMOCTEPIraeTbea A0 4 MiCAYHOrO
Biky. 3a abCOATHUMM, BIAHOCHUMW Ta CEPEAHbOAOOOBKMMMK MOKa3HUKAMM CMOCTEPIraeTbea
XBUAENOAIOHUIA NpoLEC, WO B NOBHIM Mipi 3aAeXUTb BiA MOAOUYHOCTI BiBLEMATOK. Mpu 3a60i 0BUNHK
MOAOAHSIKY POMaHiBCbKOT MOPOAW MaAW ryCTUi BOBHOBUI NOKPUB, 6€3 03HaK AMHbKM Ta 3BaAOBAHHSA
BiA CBITAO-CIPOr0 AO TEMHO-CIPOrO KOAbOPY. [MOMiCHI OAHOAITKM MaAM 6inbll rpybuit BOBHOBWM
NOKPWB, XapaKTepuayBaAUCS MOTY)XHUM PO3BUTKOM MIAAPHOIO i PETUKYAAPHOrO LiapiB AepMu Ta
BiANOBiAAAM BUMOraM 3aroTiBEAbHOrO CTaHAAPTY Ha LWyBHY CMpPOBKHY. Maca CBiXOOTPUMaHMX OBUMH
Yy MOAOAHSIKY 3 BIKOM AMHaMiYHO 36iAbLUYETHCA MPOMOPLMHO XMBIM Maci Ha 29,9-50,3 %. 3a
NAOLLEK CUPOBUHU IHTEHCUBHUIA NPUPICT cnoctepiraetbest 3 4 Ao 8 micsuHoro Biky (+21,9 %), a 3 8
A0 12 micsuiB - (+24,5 %), npu LUbOMY nepesBara MOMICHOrO MOAOAHSIKY HaA UYMCTOMOPOAHUMM
OAHOAITKAMMU 3a TaKUMUK NOKA3HUKAMU AK NAOLLA OBUYMH — Ha 9,8 %, maca - Ha 10,9 %.

ABSTRACT:
Growth and development, the basic sensory and technological properties of purebred
sheepskins and local young growth sheep were estimated. Animals are received from industrial
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Chapter: Growth and development peculiarities
of different origins young sheep

crossing of ewes of Romanov breed and rams-breeders of Ghissar. The dynamics of changes in live
weight indicators, absolute, relative, average daily gains, and also technological properties of
sheepskins, especially depending on the age of Romanov young animals, was established, a
comparative assessment of these characteristics with local peers was performed. At birth and in
the period of postnatal ontogenesis, crossbreeds dominate over purebred young animals in terms
of live weight — 31.8 %, with 10.8 growth rate. The live weight of crossbreeds was 28.8 % before
weaning, and the absolute and average daily gain was 31.6 % more than of purebred peers ones.
The maximum level of intensive growth of young animals is observed up to the age of 4 months. A
wavy process is observed by terms of absolute/relative/average daily indicators. That depends on
the milk yield of ewes. At the time of Romanov young sheep slaughter, ones had a thick coat of
wool, without signs of molting and shedding from light gray to dark gray. Local peers had a coarser
wool cover, and were characterized as a strong development of layers of the ectodermis and fit the
requirements of the procurement standard raw materials. The weight of freshly obtained materials
from young animals dynamically increases in proportion to live weight by 29.9-50.3 % with age. In
terms of the area of raw materials, an intensive increase is observed from age of 4 to 8 months (+
21.9 %), and from 8 to 12 months (+24.5 %), with the advantage of local young 9.8 %, weight at
10.9 %.

BCTYI.

Ha cyuacHomy eTani po3BHUTKY arponpoOMUCAOBOrO KOMMAEKCY, MPIOPUTETHUM
3aBAAHHAM rany3i TBapUHHULUTBA, € 36iAblUeHHSA obcariB BUPOOHMUTBA M'Aca,
LLIO AO3BOAWTb BUPILLUTA OCHOBHI 3aBAAHHS: 3a6€3NeUnTi rapaHToBaHe i CTilke
rnocTayaHHsi HaceneHHA 6e3neyHuM i SKICHUM NPOAOBOALCTBOM, MNP
OAHOYACHOMY MOro iMMOPTO3aMILLEHHIO, Ta CUPOBWMHWU AAA  NepepobHoi
NPOMWUCAOBOCTI. [aAy3b BiBYApPCTBa, 3@ PaxyHOK BUMPOOHULITBA PiZHOMaHITHOI
NPOAYKLIi, 3aiMa€e BaXAnBe Micle, Lo 06YMOBAEHO il BUSHAYaAbHOIO POAAID B
3abe3neveHHi NPOAOBOAbYOT Be3NeKU i coljanbHOT CTabiAbHOCTI KpaiHu.

B YKpaiHi TeHAEHLT B HanpsaMKy PO3BUTKY BiBUapCTBa NMoAibGHI 3i CBITOBUMMU,
ane b6iAbLL 3aroCTpeHi, Lo 06yMOBAEHO BIACYTHICTIO AEpXXaBHUX 3aMOBAEHb i
AOTaLM Ha NPOAYKLO, AUCIIPOMNOPLIEID LiH | TOAOBHE - CYTTEBOI PI3HULIED B
€KOHOMIYHiM 3Ha4YMMOCTi BOBHM Ta OGapaHWHM B CyyaCHUX ymoBax. Yactka
BOBHM, Y 3araAbHOMY AOXOAI 3 BiBLj, B CEpeAHbOMY CTaHOBUTb 6AM3bKO 10 %, a
pewTa - M'aco-6apaHuHa. Y HanbAMXYIN NepcrneKkTMBI LS TEHAEHLIS HaBPSAA un
3MiHUTbCA. TOMYy OCHOBHa yBara y BiBYapCTBi Ma€e NMPUAIAATUCS NIABULLEHHIO
M'AACHOI MPOAYKTMBHOCTI TBapuH [8, 15]

B AaHUI yac B YKpaiHi € 3HaUHi MOXAMBOCTI, 1K AAS 3DiAbLLEHHSI YUCEABHOCTI
OBelp, TaK i AAA 3POCTAHHA BUPOOHWUUTBA GapaHWHMW: € MOPOAU 3 BUCOKWUM
reHETUYHUM MNOTEHLaAOM MPOAYKTUBHOCTI i XOPOLUOKD MPUCTOCOBAHICTIO AO
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PiBHUX MPUPOAHO-KAIMATUUHUX YMOB; € HeOOXiaHI TepuTopii NPUPOAHUX
NnacoBULL; € NO3UTUBHA TEHAEHLA POCTY NOMUTY HA EKOAOTIYHO YUCTY BITYNIHAHY
NPOAYKLIO BiBYapcTBa.

PasomMm 3 TUM OCHOBHWM 3aBAaHHAM, B Cy4aCHUX yMOBaX iCHyYBaHHA ranysi
BiBUApPCTBa, € MOLUYK HOBMX METOAIB i 3aCO0IB 3 MOAIMWEHHA PiBHA M’ACHOI
NPOAYKTUBHOCTI OBELLb, IK NPU YACTONOPOAHOMY PO3BEAEHHI TaK i CXpeLLyBaHHi
0BeLb Ta BUPOOHULTBI Pi3HOMAHITHOT NPOoAYKL.

PICT | PO3BUTOK MOAOAHAKY 3A [MPOMUCAOBOIO
CXPELLYBAHHA Y POMAHIBCbKOMY BIBYAPCTBI.

CyyacHi MOAEKYAAPHO-TEHETUYHI METOAM AOCAIAXKEHb, MOFAMOUAM Ni3HAHHA
3aKOHOMIpPHOCTEN POCTY i PO3BUTKY 00’EKTIB rOCNOAAPIOBAHHS, CTBOPUAWU HOBI
MOXAWBOCTi AAS PO3POOKU METOAIB yNpaBAIHHA LMMK NpOLEeCaMMU.

MepcnekTMBHUM  METOAOM  BMPILLEHHA  BULLE3a3HAYeHUX Npobaem
NOB’sI3aHKMX 3 MNIABULLEHHSAM PiBHSA M’SICHOCTI TBAPUWH Y rany3i BiB4apcTBa, € BUbIp
ONTUMAaAbHWX BapiaHTiB NPOMWCAOBOIO CXPELLYBaHHSA Ha OCHOBI MOEAHYBAALHOI
3AaTHOCTI BUXIAHMX MOPiA, @ BUBYEHHA POCTY i PO3BUTKY HOBOCTBOPEHMX
reHoTUNiB, A€ MOXAMBICTb BCTAHOBUTM 3aKOHOMIPHOCTI, WO MOB’A3aHO 3
HaCAiAYBaHHSIM MPOAYKTMBHMX O3HaK 3a paxyHOK peaai3auii reHeTMyHOro
noTeHLjiaAy CMaAKOBOCTI 3@ UMMM O3HaKaMu Ta yNpaBAATU HUMMU.

OAHUM i3 WIAAXIB CBIAOMOrO YNpaBAiHHS UMMM NpouecaMu € BUBUYEHHSA
BEAMUMH | HanpsMKIB UMX 3MiH, @ TakKoX YMOB, L0 MIACUAIOTE abo
NocAabAOOTb iX, TOMY WO pPiBEHb M'ACHOI MPOAYKTMBHOCTI OBELlb B MeEPIoA
OHTOreHe3y GOpPMyeTbCA NiA BIAMBOM, SIK FeHETUYHUX OCODAMBOCTEN OpraHiamy,
Tak i YMOB 30BHIiLLHbOIO CEPEAOBULLA.

M'sicHa NPOAYKTUBHICTb TBAPWH B Nepioa BiA HAPOAXKEHHS A0 ONTUMAAbHUX
TEPMIHIB, B fIKi AOUiAbHA iX peani3auis Ha M'AACO, 3a3HaAE pPAA ICTOTHUX, AK
KIABKICHUX, TaK i AKICHMX 3MiH, LLO MOB’A3AHO 3 YCKAAQAHEHHAM CTPYKTYypu
opraHiamy, cneuianisauieto Ta AMbepeHLiaUierd MOro OpraHiB i TKAHUH.

PicT, po3BMTOK TBapuWH, pPiBEHb iX MOPPOYTBOPIOKOUMX MPOLECIB, L0
BIANOBIAQIOTL 3a GOPMYBaHHA M'ACHOI NMPOAYKTUBHOCTI B MEPIOA OHTOreHesy
peani3ytoTbesl NiA BNAMBOM Pi3HMX GaKTopiB, AKi BiAPI3HAKOTLCS MiX coboto 3a
NOXoOAXEHHAM [6].

K.B. CBeuiH (1961) nia poOCTOM i PO3BUTKOM PO3yMiB 36iAbLUEHHS Macu
TK@HWH i opraHiB opraHiamy, MOro AiHiMHKX i 06'EMHKUX PO3MIPIB LUASIXOM CTIMKMUX
HOBOYTBOPEHb XMBOI PEYOBMHU, IKE BiADYBA€ETbCS 3a AOMOMOIOH AIAEHHS
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KAITUH | 3BiAbLLEHHS iX MACK i Macu MiXXKAITUHHUX | MO3aKAITUHHUX YTBOPEHb, LLIO
BianByBatOTbCA Ha OCHOBI 06MiHY PEUYOBKWH i NPOLIECIB acUMIAALT | AUCUMIASLLIT.
Toai Ak B.l. ®epopoB (1973) BiaA3HauaB, WO PO3BWUTOK OPraHiaMy — MOHATTA
6iAbLL  LUMPOKE, LIO BKAKOYAE, KpiM MNPOLECY POCTY TakoX | npouecu
AndepeHuiauii opraniamy [9, 10].

A.B. AiciumH (2008), nocuaatoumnch Ha npaui C. bpoai, 3a3Havae, WO KpUBa
BaroBOro pocTy Moxe 6yTh po3aireHa Ha ABi OCHOBHI YaCTUHM: MIAKOM i NaAiHHS.
MpoTtsirom nepLuoi pasu NoCTiMHO BiaAbYBaETLCA HiAbLL 3HAYHE 36iAbLLUEHHS XMUBOI
Macu opraHiamy, B TOM yac AK Apyra dasa xapakTepusyeTbCs YNOBIAbHEHHAM
npouecy Moro pocty. Ha AyMKy aBTopa, HaWBMLLA TOUKa KPWUBOI 36iraeTbcs 3
yacom cTaTteBoro po3pisaHHs [11].

BiTum3HsHi Ta 3apybixHi BUeHi rAMOOKO NpoaHaAidyBaBLUX 0COOAUBOCTI POCTY
i PO3BUTKY Pi3HWX BUAIB | MOPIA CiIAbCbKOrOCNOAaPCbKMX TBAPUH BiA3HAuatoTh, WO
iHAMBIAYaAbHI  O3HaKK, OyAyuM CKAAAHUM  BIOAOTIYHMM  SIBULLEM, MOMEHTH
npouecy, MakTb psA B3aEMOMNOB'A3AHWMX cneumdiuHMx 0CcobAMBOCTEN, SKi
HeobxiAHO BpaxoByBaTW K NpU eMbpioHaAbHOMY, Tak i nocteMbpioHaAbHOMY
nepioaax ix po3BWTKY. [OANOBHE MpW LbOMY MOASIr@E B TOMY, LUO iHTEHCUBHICTb
pOCTy i PO3BUTKY BiADYBAETLCS XBUMAEMOAIOHO: OCTaHHIN nepioa embpioreHesy
XapaKTepu3yeTbCs HaMbIAbLL LWBMAKMM POCTOM NepUdPEpPUYHOro CKeaeTa, a
nocteMmbpioHaAbHMI Mepios HaMbiAbLl IHTEHCMBHUM POCTOM i PO3BWUTKOM
0CbOBOI0 CKEAETA, 3 AKMM OpraHiaMm NOBHICTHO GOPMYETLCA 3 Pi3iOAOMYHOT TOUKK
30py i CTae MIATOTOBAEHMM AO CaMOBIATBOPEHHsA. AO TOro X, B NEpPioA BiA
HapPOAXEHHA AO FOCMOAAPCBLKOI 3PIAOCTI TBAPUHM 3a XMBOKO MAcOH i TUNOM
TiNOBYAOBM AOCSIratoTb, B OCHOBHOMY, CBOIX AOPOCAMX a@HAAOFiB, MOTIM X
iHTEHCUMBHUIM PICT AELO CMOBIAbHIOETbCA. 3 HACTaHHSAM Mepioay CTapiHHA,
NOCTYNOBO NOYNHAETLCA 3racaHHA opraHiamy [8].

Bu13HaueHHs rocnopapcbKoi LHHOCTI TBApWH 3@ 30BHILLHIM BUTASAOM Mae
BEAMKEe 3HA4YeHHS1 B NMAEMIHHUX | TOBApHUX CTapax. TBApWHU, LLO MakoTb PidHi
HaNPSMK NPOAYKTUBHOIO BUKOPWUCTAHHSA, BIAPI3HSAOTLCA MiXK COOOO 30BHILLIHIMUK
dopmamu. Y npoueci pocty TBapuH, 3a3Hauvae CeediH K.b, CMAbHO 3MiHIOKOTBCS
nponopuji cTaTypu, WO TakoX He Moxe ByTU He BipobpaxeHo B iX XMBIK maci.
Tomy OpIEHTMP TIAbKM Ha XMBY Macy, 6e3 ypaxyBaHHS po3Mipy TBapUHU, KOro
PO3BUTKY B AOBXMHY i BUCOTY, NPM iX OLiHLI, MOXe NPU3BECTU A0 MOMUAKOBMX
BUCHOBKIB [9].

BeAnurHa XUBOI Macu € OAHMM 3 OCHOBHMX MOKA3HWUKIB POCTY i PO3BUTKY
MOAOAHAKA, B MEBHOMY Billi MA€ BEAMKE 3HAUYEHHS, TaK AK CKOPOCTUTAI TBAPUHH
3 MPAKTUUYHOI TOUKK 30pY, 3AATHI 3@ KOPOTKMIA NPOMIXKOK Yacy AOCAITU HEOOXiAHOT
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rocrnoAapCbKoi 3PINOCTi 3a paxyHOK 30iAbLLIEHHS MacK NpU HaMMEHLLWUX BUTpaTax
KOPMIB Ha OAMHMWLIO NPUPOCTY Yy OBiAblL KOPOTKWMI TEPMIiH, HiX Mi3HbOCTUIAI
TBAPWHKU, Ta TOTOBI AO MOAAABbLLOIO BUKOPWUCTAHHA B TEXHOAOTUYHIM cxemi
BUPOOHMYOro npouecy. 3MiHW XMBOI Macu 3 BIKOM Yy TBapWH BiabyBatoTbCs
HEOAHAKOBO, MPU LbOMY LLBUAKICTD il 36iAbLLEHHSA B NEBHI BiKOBI MEPIOAM TAKOX
He 0AHaKoBI. HalbiAbLua iHTEHCHMBHICTb POCTY MOAOAHSIKY — CMOCTEPIraeTbCs BiA
HaPOAXEHHST AO BIAAYYEHHSA, @ 3 5 A0 12-TM MiICAYHOIO BiKy BEAUUMHA AQHOrO
NoKa3HWKa 36iAbLLYETLCS BIAHOCHO NMOBIALHO [7].

BaratounceAbHUMK AOCAIAKEHHAMM TAKOX BCTAHOBAEHO, LLLO PICT i PO3BUTOK
OBELb pPIi3HOro HanpaAMy MPOAYKTMUBHOCTI OAHOYACHO 3aAEXWUTb BiA TaKMx
daKkTopiB, AK NOpPOAa i MOPOAHMI TUM, CTaTb, PIBEHb i SAKICTb FOAIBAI CysrHMX
MaToK, BIiK, KOHCTUTyUisl, OaraTonAiAHICTb, TPUBAAICTb CYArHOCTI, TepMiH
napyBaHHS i ArHiHHA i iH. [5, 6, 7].

Taknm YMHOM, MPOLIECU POCTY i PO3BUTKY HE TOTOXHI, TaK SK Mip POCTOM
PO3YMIETLCA KiAbKICHA, a NiA PO3BUTKOM — AIKiICHA CTOPOHa GOpMyBaHHS XUBOIO
opraHiamy. AAe B TOM Xe yac, Lji NpoLecu TICHO B3aEMOMNOB'A3aHi Mixk coboto i
006YMOBAIOIOTb  OAMH  OAHOrO. TOoMy iHAMBIAYaAbHWIA PO3BUTOK OpraHiamy
3AIMCHIOETBCA 3a HEPO3PMBHOI B3aEMOAIT 060X LMX MPOLECIB, LLO MNPOTiKaTh
OAHOYACHO: SIK SIKICHI 3MiHWM MOXYTb BiaABYBATUCS Ha OCHOBI KiAbKiCHUX, TaK i
OCTaHHI BUKAUKAIOTLCA AKICHUMW 3MiHaMu [4].

Hamn npoBepeHO cXpellyBaHHA BiBLUEMATOK pPOMaHIBCbKOI MOPOAM i
6apaHiB-NAIAHMKIB  riccap.  AOCAIAKEHHS poCTy | PO3BUTKY, a TakoX
0c0HAMBOCTEN OBUMHHOI MPOAYKTUBHOCTI OBELIb PiBHWX FEHOTUMIB NMPOBEAEHO B
TOB «Teppa Piu» MoAoriBcbkoro parioHy 3anopiabkoi 0b6AacCTi.

BUBUYEHHA pPOCTY i PO3BUTKY HOBOCTBOPEHUX TFEHOTUMIB, Mae He AuLle
3HAYHWUM TEOPETUYHUM, ane B Meplly 4Yepry MPaKTUUYHWIA iHTEPEC, OCKIAbKK
AO3BOASIE BUABWUTU 3aKOHOMIPHOCTI GOPMYBaHHA M'ACHOI MPOAYKTMBHOCTI Ta
CBIAOMO YNPaBAATY aCUMIAATUBHUMM NPOLLEeCaMM NOCTHATaAbHOIrO OHTOreHe3sy.

06pobka pesyAbTaTiB eKCNePUMEHTAAbHUX AOCAIAXKEHb 3AIMCHIOBaAacsa 3
BUKOPUCTAHHAM METOAIB MaTeMaTM4yHOi CTaTUCTMKM, i3 3acTOCyBaHHAM
CcTaHpapTHUMX nporpam  Microsoft Excel, Origin. AOCTOBIpHICTb HayKOBMX
MOAOXEHb, BWUCHOBKIB i PEKOMEHAALN MIATBEPAXKYETLCA BEAMKUM 06CAroMm
EeKCnepUMeEHTaAbHUX AOCAIAXEHb Ta METOAAMW MaTEMaTUUHOIO aHaAi3y.

Tak fK, TOAOBHMM MOKA3HUKOM, LLO XapaKTepU3ye M'ACO-CanbHMX Ta
6aratonAipAHMX OBeLb | BKa3ye Ha MilHICTb iX 3A0POB'A, PIiCT i PO3BUTOK, piBEHb
M'SICHOI NPOAYKTMBHOCTI TBAPUH € XWBa Maca, TOMy OLiHKa AMHaMIYHOCTI i 3MiH
B 3aAEXHOCTI BiA MOXOAXEHHSI € aKTyaAbHUM NMUTAHHAM (TabA. 1).
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Tabanus 1
Xuea maca fipok i 6apaHuukiB, Kr (n = 60)

Bik P F1
M+ m Cv, % M+m Cv, %
Mpu ) 3,05+ 0,031 7,94 4,02 + 0,049 9,40

HapPOAXEHHI

1 micaup 8,17 + 0,074 7,06 10,45 + 0,113 8,37
2 micsLi 13,13 + 0,104 6,11 16,55 + 0,195 9,12
3 micaui 17,53 £ 0,142 6,29 22,50 + 0,273 9,41
4 micsui 21,22+ 0,153 5,59 27,35+ 0,337 9,54
8 micAuis 32,18 + 0,195 4,68 43,56 + 0,460 8,18

BctaHoBAEHO, WO 3a MOKA3HWKAMMKU XWBOI MacWh MOMICHUIA MOAOAHAK
AOMIHYE HaA YMCTOMOPOAHMMMU OAHOAITKAMM POMAHIBCbKOI MOPOAM B YCi BiKOBI
nepioan. Npu HapoAXeEHHI nepeBara ctaHoBuTL + 31,8 % P > 0,001. 3 BikoM
AaHa 3aKOHOMIPHICTb AELLO 3MIHIOETbCA. B nepiop iHTEHCMBHOMO AQKTOMNOE3Y
Pi3HMLSA 3@ XMBOK MacoK MiXX OAHOAITKaMK 3HaX0AMTbCS B Mexax 26,0-28,9 %
npu BMCOKOMY CTyMeHi AOCTOBIPHOCTI Ha KOPMUCTb Momicen. AaHWA MOAOAHSIK
XapaKTepusyeTbcs  OiAblL  PO3TATHYTUM TYAYyBOM, BMCOKOHOMWMIA 3  Pi3HWUM
3abapBAEHHAM BOBHOBOIO MOKPUBY.

3a nepioa BiaA HAPOAXKEHHS A0 8 MICAYHOrO BiKy XXMBa Maca poMaHiBCbKOro
MOAOAHSIKY 36inbLIyeTbeA B 10,5 pasu npotu 10,84 y NOMiCHUX OAHOAITKIB, LLO
BKa3y€e Ha BUCOKUWN PiBEHb aCUMIAATUBHMUX NPOLIECIB Y NIAAOCAIAHWUX FEHOTHNIB.

ArHata AOCAIAXKYBAHMX TPyn 3a XWMBOKO Macok MaAu AefiKi AOCTOBIpPHI
BIAMIHHOCTi, 3yMOBAEHI iX MOXoAXeHHSAM. BidyanbHa ouiHka 6apaHuiB i ApoK
NOPIBHIOBAHWX TEHOTUMIB MOKas3ana, WO BOHM OYyAM PYXAMBI, BiAPiI3HAAUCSA
MiLHUM 3A0POB'AM, IO, Ha Hally AYMKY, NOB'A3aHO 3 AOOPOKD MOAOYHICTHO
MaTtoK, XOpOLWMMKU YMOBaMU TOAIBAI Ta YTPUMaAHHA B Mepioa NOCTHATaAbHOroO
OHTOreHeay.

BiaAOMO, LLO BAACTMBICTb CKOPOCTUIAOCTI CiAbCbKOrOCMOAQPCbKUX TBapWH,
6yayur cnapkoBO OOYMOBAEHON O3HAKOW, Y Pi3HUX MOPiA Ta BUAIB TBApUH
NPOTIKAE MNO-Pi3HOMY, i B 3aAEXHOCTI BiA YMOB, LLO CKAGAUCA: 30BHILUHBOIO
CEepEeAOBMULLA, TOAIBAI i NPUAHATOI TEXHOAOTiYHOT CUCTEMMU iX YTPUMAHHS. TBapUHU
OAHAKOBOI MacH, cTaTi, BroAOBaHOCTI YacTo iCTOTHO BiAPI3HAIOTLCS 3a 3ab6iMHKUM
BUXOAOM, CMiBBIAHOLWIEHHIO M'A30BOI i XMPOBOI TKAHWUHW, COPTOBOMY CKAAAY
Tywi. Y 3B'A3KY 3 UMM AASI XapPaKTEPUCTUKKU KiAbKICHUX, @ TUM BiAblle SAKICHMX
NMOKa3HWKIB MOB’A3aHUX 3 POCTOM i PO3BUTKOM O6’EKTIB roCnoAaptoBaHHA Ta
GOpMyBaHHSA Y HUX PIBHA M'ACHOCTI, AQHUX XWBOI Macu SiBHO HEAOCTaTHbLO.
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ToMy rocnopapcbky LiHHICTb CiAbCbKOrOCMOAQPCbKMX TBAPWH TiET UM iHLWWOI

nopoau abo ix mnomici Pi3HOr0O MOXOAXEHHS, HEe MOXHa po3raapati 6es
ypaxyBaHHSI iX CKOPOCTUIAOCTI. TakMM UYMHOM BWBYEHHA CEepeAHbOAOBOBMUX,

BIAHOCHMX | abBCOAOTHMX TMPMPOCTIB XMBOI Macu, MaE He AWlIe MeBHy

rOCMNOA@PCbKY, are EKOHOMIYHY LLHHICTb. MpK LbOMY CAiA 3a3HAYUMTH, LLO Maroyun
3HAYEHHA BEAUYUHU CKOPOCTUIAOCTI MOXHa BYACHO BCTAHOBUTU BMAMB Pi3HUX
napatuMnoBux ¢akTopiB Ha piBeHb peanisadii
NPOAYKTMBHUX O3HaK, Ta BIAMOBIAHMUM UMHOM 3pOBUTM  UirecnpsMOBaHe
KOPEryBaHHS LMX NPOLIECIB B TEXHOAOTIYHIM CXEMI.

reHEeTUYHOro noTeHLiany

ABGCOAIOTHWUIA MPUPICT XMBOI Macu MOAOAHSIKY 3@ BIAMOBIAHWI nepioa, AK

IHAMKaATOp AOTPUMAHHA TEXHOAOTYHWX BUMOI MNPU YTPUMAaHHI TBapwH, Aa€
MOXAMBICTb MaTH ysiBy NP0 PiBEHb aCUMIAATUBHKUX MPOLIECIB OPraHiamy.

3a nokasHMKamMu abCOAKOTHOrO NMPMPOCTY NOMICHWIA MOAOAHSIK NepeBaxae
UYMCTONOPOAHUX OAHOAITKIB B YCi BikoBi nepioan. B 30 AHIB AaHWIA MOKa3HUK Ha

+ 25,6 % 6yB OiAbLUMM MO BIAHOLIEHHID AO YMCTOMOPOAHOINO MOAOAHSKY

POMaHIBCbKOI MOPOAM.

Ao 8-MicsiuHOro BiKy mepeBara Nomicer 3a AaHUMM MOKA3HUKOM CKAaAa +
35,7 %, Ta BKasye Ha eOdEKTUBHICTb MNPOMWMCAOBOIO CXpellyBaHHA B
POMaHiBCbKOMY BiBYaAPCTBI MPU BUKOPUCTAHHI MAIAHUKIB MOPOAM riccap.

Tabauus 2
ABCOAIOTHUIA NPUPICT XXMBOT MACU MOAOAHSKY, K (n=60)
P F1
Nepioa aﬁCOAIOTHMVI koeodiLieHT a600A|oTHM17| koediLieHT
npwupict pocty npupict pocTty
M+m M+ m
BiAHApOAXeHHA | 5 151006 | 2,689 6,43+0,09 2,608
A0 1 micsaua
Bia 1 po 2 micsauiB 4,96+0,06 1,610 6,10+0,09 1,584
Bia 2 po 3 micsauis 4,40+0,06 1,335 5,9510,05 1,359
Bia 3 po 4 micsauis 3,69+0,05 1,211 4,85+0,08 1,216
Bia O po 8 micsauis 29,13+0,18 - 39,54+0,440 -

Pict, sik npouec iHAMBIAyaAbHOI B3aEMOAIT reHOTUNOBKUX OCOBAMBOCTEW 3
daKTopamMu 30BHILHLOTO CEPEAOBULLA, XapaKTEPU3YETbCA TPbOMa OCHOBHUMM
MOMEHTaMM:  IHTEHCUBHICTIO  (LWUBMAKICTIO), TPWMBAAICTIO, NEPIOAUYHICTIO.
YeTBEPTUI MOMEHT, LLIO XapaKTePU3YE PiCT — eHeprisi POCTy, ab0 CKOPOCTUTAICTb,
€ NOXIAHMM NEePLINX ABOX — LLUBMAKOCTI i TpmBanocTi [12].
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Hamu BCTAHOBAEHO, WO LWIBWAKICTE POCTY MOAOAHAKY OBelpb pPi3HOro
NMOXOAXEHHS MAAAE NPOMNOPLIAHO BiKy, TaK K LIEM NPoLEeC Mae CBOE 0OMEXEHHS,
CBOKO MEXY, 8 3HauuTb, i CBOKO TPUBAAICTb, iIka 3a3HAE BMAMBY TUX UM iHLUMX
daKTopiB (TabA. 3).

IHTEHCMBHICTb HAKOMUUYEHHS XMBOI Macu Yy MIAAOCAIAHMX TBaApPWH Pi3HOro
NMOXOAXEHHSA HeOAHaKoBa. Lle sBMLIE 3aKOHOMIPHO BKa3ye Ha XBUAEMOAIOHY
3MiHy MpOUECciB pocTy i AUMdEpeHUitoBaHHA, Ta OAHOYaCHWWA BMNAMB YMOB
30BHILLHBOr0 CEPEAOBMLLA Ha OpraHiam, WO PO3BUBAETHLCS.

Tabamusa 3
AvHamika iHTEHCUBHOCTI 3MiH MPMUPOCTY XMUBOI Mack MOAOAHSKY, (n = 60)
P F1
. . CepepHbo- . .
) cepepHboA0bO- | BIAHOCHMIA N BIAHOCHWI
Mepioa BUI NpupicT, (r) npupict AoGosHi npupict
’ npupicr, (r)
M+m % M+m %
BIA HAPOAXGHHA | 176 811 03 168,90 | 214,2+2,99 | 160,80
A0 1 micsusn
Bia 1 po 2 micAuiB 165,4+1,90 60,97 203,4+2,89 58,36
Bia 2 po 3 micAuiB 146,7+1,86 33,52 198,2+2,72 35,90
Bia 3 po 4 micsauis 122,9+1,54 21,10 161,8+2,73 21,57
Bia O a0 8 micsuis 121,4+0,76 - 164,8+1,84 -

B nepioa NocTHaTaAbHOrO OHTOrEHE3Y, BiA HAPOAXKEHHA AO 4-MiCAYHOTO BIKY,
HaMBIAbLLOK eHepPriel POCTY BOAOAIKTb NoMici. B Liel nepioa cnoctepiratoTbes
MaKCUMaAbHi MOKa3HWKN CepPeAHbOAODOBUX MPUPOCTIB, AKIi 3HAXOAATbCA Ha
piBHi 191,9 r Ha pAoby npot 151,4 1y UNCTONMOPOAHUX OAHOAITKIB, LLO Ha 26,7
% MeHLLe. [licAst BIAAYYEHHS LLBUAKICTb POCTY BapaHLiB i APOK MIAAOCAIAHMX rpyn
NMOMITHO 3HWXYETbCS, WO MOXHA MOACHWUTM 3MEHLUEHHAM BMAMBY BiBLEMATOK
(MOMITHE 3HUXEHHA CEKpeulii MOAOKA) Ta MNEepexoAOM MOAOAHSAKY Ha
CMOXWBAHHA KOPMiB POCAUMHHOIO NOXOAXKEHHS.

BnAMB reHOTMNOBMX Ta NapaTUNoBMXx GaKTopiB B Pi3HIM Mipi NO3HAUYMAOCA Ha
iHTEHCUMBHOCTI POCTY $IK UMCTOMOPOAHOTO TaK | MOMICHOTO MOAOAHSKY.
IHAMBIAYaAbHUI PO3BWUTOK TBAPWH MPOXOAWUTb MEPIOAM i CTaAil, KOAM OpraHiam
HaMBIAbLL CXMABHUI AO 30BHILLIHIX BNAMBIB, | BTPyYaHHSI AFOAMHW B LIEN Nepioa, 3
METOLO CPAMYBATH L npoueck B 6axaHy CTOPOHY, O MaTUMe MakCUMaAbHWI
edexT.

[MpoaHanizoBaHi HaMK pe3yAbTaTU POCTY | PO3BUTKY MOAOAHAKY OTPUMAHOIo
3a PaxyHOK YMCTOMOPOAHOIO PO3BEAEHHSA Ta MPOMWCAOBOMO CXpeLlyBaHHSA
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POMaHIBCbKMX BiBLEMATOK 3 HapaHaMU-NMAIAHUKAMKW MOPOAM Ficcap, AOBOASTb,
LLIO B 3aA€XHOCTI BiA NOXOAXEHHSA, 38 OAHAKOBMX YMOB FOAIBAI Ta YTPUMAHHS,
CXMABHICTIO A0 HaKOMUUYEHHS BiAbLLOT XMBOI MacH, 3a paxyHOK iHTEHCUBHUX K
KIABKICHUX TaK i SIKICHUX aCUMIASTUBHMX MpPOLECIB, BiAPI3BHAETHCA MOMICHWUA
MOAOAHSAK. AaHWI TEXHOAOTIUHMIA npuiioM 3abesnedye iCTOTHUIM BMNAMB Ha
NOAAAbLLMI  pPiBEHb M'AICHOCTI Yy OTPUMAHOIMO MOAOAHSIKY, @ 3HaHHS
3aKOHOMIPHOCTEN POCTYy i PO3BUTKY HOBOCTBOPEHMX FEHOTUMIB MaE BEAUKE
HaykoBe | MpPakKTMUYHE 3HAYEHHA 3 TOUKU 30pYy MOAAALLUOTO GOPMyBaHHSA
edeKTMBHOIO BUPOOHULITBA.

AKICTb OBUYMHHOI CUPOBMHU MOAOAHSIKA PI3HUX FEHOTUNIB.

Mpouecu iHTeHcHdIKaLii BUPOBHUUTBA Yy rany3i BiBYapCTBa HeOOXiAHO
CNPAMOBYBaTM Ha BUPILLEHHS BaXAMBWX 3aBA@Hb 3 BIAHOBAEHHA Ta PO3BUTKY
CUPOBUHHOI 6a3n AAS HAsBHOrMO B PerioHax MPOMMCAOBOFO MOTEHLiaAY, LLO
cneujanisyeTbcsi Ha nepepobui M’sica, BOBHW, XYTPSHWMX | LWYOHUX OBYMH,
LIKIPAHOI CUPOBWMHMK, BWFOTOBAEHHI KWUAMMIB Ta iHWMWX BUPOBIB 3 METOH
CMPUAHHSA 3MILHEHHIO EKOHOMIKM Hawwoi kpainum [1, 13].

HasBHa notpeba nepepobHOi NPOMUCAOBOCTI B OBUMHHO-LLIYOHI CUPOBUHI
BU3HAUYa€E HeOOXiAHICTb AETAaAbHOTO BMBUEHHA 0COBAMBOCTEW OYAOBM OBYMH
Pi3HMX MOPiA OBeLb, X Gi3UKO-TEXHIUHUX BAACTMBOCTEW, BE3 UOr0 HEMOXAUBI

po3pobka i peanisauis 3axoAiB  LIOAO MIABULUEHHA AKOCTI  CUPOBUHM,
pauioHaAbHit NO6yAOBIi Ta BAOCKOHAAEHHHO TEXHOAOMUYHWX MNPOLIECIB MOro
nepepobKu.

Tomy BUMHUKAG HEOOXIAHICTb NEPErAsiHyTM POAb i 3HAUYEHHS BiBYapCTBa B
HapPOAHOrOCMNOAAPCbKOMY KOMMAEKCI YKpaiHW, 3 TOYKM 30py BIAHOBAEHHSA
CMPOBUHHOI 6a3K, Tak K cTabinizaLif Ta NOAAAbLLMIA PO3BUTOK FaAy3i B CydacHMX
yMOBax BUMarae ii apantauii A0 BHYTPILLHbOIO Ta 30BHILLHBOIO PUHKIB.

Pasom 3 TMM NIABULLEHHA KOHKYPEHTOCMPOMOXHOCTI raAy3i BiBYapcTBa
MOXAMBE AMLIE 3@ PaxyHOK KOMMAEKCHOIO MiAXOAY MpPU  OTPUMaHHI
Pi3HOMaHITHOI NPOAYKLT CNPSAIMOBAHOIO Ha MOAIMWEHHS AKOCTi Ta PO3LLUMPEHHS
ACOPTUMEHTY, a TaKOX 3a PaxyHOK BAOCKOHAAEHHS TEXHOAOTIYHUX pillEHb NpPU
YTPUMaHHi Ta BUPOLLYBaHHI OBeLlb.

Tak K AaHa raay3sb € FOAOBHOK CHMPOBWHHOK 6a30t0 XyTPOBOI, LIYOHOI, i
0COOAMBO LLIKIPAHOT NPOMWUCAOBOCTI, TO Npobaema 36iAbLIEHHA BUPOOHULUTBA
OBYMHHOI NPOAYKLT i NOAINLIEHHS T AKOCTI HUHI HabyAa 3HAYHOT aKTyaAbHOCTI.

HUHI € uMmMano HaykoBMX pPO6IT, HAKOMWYEHO AOCTaTHbO AOCAIAHOTO
Matepiany LWOAO XapaKTEPUCTUKKN SKOCTi OBUMH PiI3HKUX NOPIiA | TUMIB OBELb.
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Cepea nopia oBelp, WO PO3BOAATb B 30HI MNPUAHINPOB'A € PpOMaHiBCbKa.
DAOCAIAKEHHA 3 BMBUEHHS IBMKO-TEXHIUYHUX SIKOCTEM OBUYMH POMAHIBCbKOI
NopoAM B HaLlil KpaiHi He NpoBOAMAMCS. Y 3B'AI3KY 3 MM, OAHMM i3 3aBAAHb
HalUMX AOCAIAXEHb OYAO BMBUEHHS POCTY i PO3BUTKY MOAOAHSIKY Pi3HOMO
NMOXOAXKEHHSA, @ TaKOX CEHCOPHUX, OIBUKO-TEXHIYHMX Ta TEXHOAOTIUHUX
BAQCTMBOCTEN OBYMH POMaHIBCbKOI MOPOAM Ta iX NOMICi Y pi3Hi BikoBi nepioan.

Maca i naowa HaniedabpukaTy € BaXAMBUM UYMHHUKOM, LLO BM3HAYa€E
CNOXMBYI BAGCTUMBOCTI LWYy6HOro BUPoOY i Macy roToBoro oAAry.

Maca Ta po3mip OBYMH € MNOKA3HUKOM SKOCTIi CUPOBUHU AK B HAaTUBHOMY
CTaHi, Tak i B HaniBpabpukaTi (NiCAA BUUMHKK, OBPAAKM Ta AOBEAEHHS iX AO
HaAEXHOro cTaHy). Bia po3mipy, Macu Ta BEAUUMHU OBYMH 3AAEXMUTb KiAbKICTb Ta
AKicTb HaniBdabpukaty, WO BUPOOAAETLCA, a TakoX MOAAAbLUE MOro
BMKOPUCTaHHSA.

Maca BMYMHEHMX OBYMH 3aAEXMTb BiA XMBOI Macu, NMOPOAHOI HAAEXHOCTI,
cTati i BiKy TBapWHW, TOBLUMHWM i LWLIABHOCTI LWKIPSHOI TKaHWHK, Xapakrepy
BOBHOBOI0O MOKPUBY, CNOCOBY KOHCEPBYBaHHSI.

BiAbLW LIHHOK CUPOBUHOK AAS NTEPEPOOHOT NPOMUCAOBOCTI € A€TKi OBUMHM 3
ryCTUM, BUPIBHAHWUM 3@ TOHUHOIO BOBHOBUM MOKPUBOM.

Maca OBYMH € HEBIA'EMHMM [OKa3HUKOM 3riAHO SAKOro MNPOBOAWUTLCS
PO3MOAIA AGHOI CUMPOBWMHWM Ha KaTeropii, BiAMOBIAHO BMMOI CTaHAAPTY Ha
3aroTiBEAbHY CUPOBUHY.

Tabamus 4
BikoBa MiHAMBICTb OBYMHHOI NPOAYKLIT Y OBELb POMaHIBCbKOI NOPOAU,
X£Sx,n=10
BiK, MiCFlLLiB [MOKa3HUKK OBYMH
Maca, (Kr) Maowa, (AM2) Maca 1 m2, (kr)

4 1,89 £ 0,21 59,1+1,19 3,20 £ 0,36

8 2,84 + 0,24 72,1+2,64 3,94 +0,29

12 3,69+0,41 89,8 + 3,10 4,10+ 0,32

Hamn BCTaHOBAEHA AMHAMIYHICTb 3MiH Macu CBIXXOOTPUMAHWMX OBUMH Yy
6apaHLiB POMaHIBCbKOI MOpPoAM. 3 BIKOM AaHWMA MNOKA3HUK 36iAbLUYETHCA
NponopLiMHO XMBIK Maci Ha 29,9-50,3 %.

CnoctepiraeTbca iHTEHCMBHE 36iAbLUEHHSA AAHOrO MokasHuMka 3 4 po 8
MicsuHoro Biky (+ 21,9 %) Bia 8 Ao 12 micauiB — (+ 24,5 %).

Tak fK NAOLWA OBYMH BWM3HAYAE iX TEXHOAOFIUHICTb, MPWU MOAAAbLLIN
nepepobuj, HeOobXiAHO MPUAIAATM 3HAuYHy yBary no AOTPMMAHHIO YMOB
BMPOLLYyBaHHA TBAPUH.
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BpaxoBytouu Te, WO OCHOBHI i3UKO-TEXHIYHI Ta TEXHOAOFIUHI BAACTUBOCTI
OBYMH POMAHIBCbKOI MOPOAN GOPMYIOTLCA Y TBAPUH HE TiIAbKKU B eMOPIOHAAbHUI
Ta NOCTeMOpPIOHAAbHUIA MEPIOAN | 3HAXOAATbCA B MPSAMIN 3aAeXHOCTI Bip
nepea3abiiHol X1BOI MacH, 36epeXeHHs Ta NOKPaLLEHHS iX AKOCTI HeObXiAHO
NnoYyMHaTU 3 BUPOLLYBAHHS i YTPMMaHHS OBELb AAHOI MOPOAM BPAXOBYHOUM iX
6ioAOTiYHI 0COBAMBOCTI, PICT Ta PO3BUTOK.

lNpoBeAeHHA NPOMMUCAOBOIO CXPELLYBaHHA Y BiBY4APCTBi € OAHMM 3 METOAIB
30iAbLUEHHSI KIAbKOCTI Ta TMOKPALLEHHS AKOCTI MpW BUPOBHULITBI OBYMHHOT
CUPOBUHKU, BUKOPUCTOBYHOUM MpPU LbOMY MOPOAM OAM3bKI 3@ XapakTepom
BOBHOBOIO NMOKPUBY.

Hamu npoBepeHa NopiBHAAbHA OLHKa OTPMMaHOI OBYMHHOI CUPOBUHK NP
3a60i B 8 micALiB 6bapaHLiB Pi3HOro NOXOAXEHHS (Taba. 5).

Tabaunusa 5
MopiBHAABHA OLLiHKa OBUMHHOT CUPOBUHU Y BapaHLIB Pi3HUX reHOTUNIB,
X£Sx,n=5
MoKa3HWKM OBUYMH
[pynu
Maca, (kr) Maowa, (Am3) Maca 1 m2, (kr)
P 2,84 +0,211 72,1 +2,64 3,94 +£0,42
F1 3,2+0,165 79,2 £2,32 4,04 + 0,32

OTpvMmaHi  pesyabTaTv  BKa3yloTb Ha Aefke AOMiHYBaHHA MOMICHOMO
MOAOAHAIKY HaA YMCTOMOPOAHMMM OAHOAITKAMM 3@ TakKMMK MOKa3HUKaMU fK
nAoLa oBYMH Ha (+ 9,8 %) Ta maca — (+ 10,9 %).

Mpwn 3a60i 0BUMHM MOAOAHAKY POMAHIBCbKOI MOPOAU MaAM NYCTUI BOBHOBWI
NnokpuB, 6e3 03HaK AMHbKW Ta 3BAAOBAHHSA, BiA CBITAO-CIPOro A0 TEMHO-CIPOro
KoAbOpy. OBYMHM nomicer MatoTb 6Binbll rpybuii BOBHOBWI MOKPUB Ta
XapaKTepusyoTbCA MOTY)XHUM PO3BUTKOM MIASIPHOTO i PETUKYASIPHOIO LlapiB
AEPMU, Lo 3abe3neuye 36iAbLLEHHS 3araAbHOI MacHu.

OBUYMHM MIAAOCAIAHOTO MOAOAHSIKY POMAaHIBCbKOI MOPOAM Ta iX MOMICHMUX
OAHOAITKIB BiANOBiAGAM BMMOram CTaHAAPTy AO LYOHOI CMPOBUHK i ByAn 3a
CEHCOPHUMU XapaKTePUCTMKaMK 6e3 03HaK AeDEKTHOCTI Pi3HMX KaTeropin.

TaknuM UYMHOM KOMIMAEKCHE MOPIBHAABHE AOCAIAXKEHHSA TEXHOAOTIYHMX
BAQCTMBOCTEWM OTPMMAHMX OBYMH BiA MOAOAHSIKY PI3HOTO MOXOAXKEHHS, Y
MOEAHAHHI 3 6iOAOr0-300TEXHIUHUMMK MOKA3HWKAMW, AO3BOASE PO3KPUTU PAA
HOBUWX 3aKOHOMIPHOCTEW | OCOBAMBOCTEM Y PO3BWUTKY 30BHILLHLOIO MOKPUBY
OBeLUp, K MNPU YNCTOMOPOAHOMY PO3BEAEHHI, Tak i MPOMUCAOBOMY CXPELLYBaHHI,
BM3HAUYUTK CTYMiHb KOPMUCHOCTI TUX UM iHLIMX KaTEropin TBapuH 3 TOYKKU 30pY
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AKOCTi A@HOI CUPOBUHW Ta CKOPEryBaTU B KOHKPETHUX HaMpsiMKax 300TEXHIUHY
pobory.

Bce ue pae niacTaBy CTBEPAXYBATM, LIO TOM YW iHLLIMKA BUA CUPOBUHM,
OTPMMaHWI Bip OBELb, € EKOHOMIYHO 0BIPYHTOBAHMM Ta NO3UTUBHO BMNAMBAE Ha
ebeKTUBHICTb ranysi B LLIAOMY.

TakuM YUMHOM HaBEAEHa XxapaKTepPUCTUKA AKICHUX MOKa3HWUKIB OBUMH OBELb
POMaHIBCbKOI MOpPOAM Ta iX Momicen, a TakoX HasiBHa notpeba B OBYUMHHIN
CUPOBUHI AASt MepepobHOi NMPOMKUCAOBOCTI BU3HAYae HEObXiAHICTb NOCTIMHOIO
AETAAbHOTO BMBYEHHSA OCOOAMBOCTEN TCTOAOTIYHOI BYAOBU AEPMAAbHOrO Luapy
OBYMH OBEUb, WO YTPUMYKOTb B T[OCMOAAPCTBaX, IiX QI3BUKO-TEXHIYHUX
BAACTMBOCTEN, 6e3 uoro HEeMoXAMBi po3pobka i peanizalia 3axoAiB LLIOAO
NIABULLEHHS SKOCTI CMPOBWMHM, pPaLiOHaAbHiIM NoOyAOBi Ta BAOCKOHAAEHHHO
TEXHOAOTIYHMX NPOLLECIB MOro NepepobKy.

BUCHOBKMU.

1. lMpoBeaeHa NOpPiBHSAbHA OLHKA NOKA3HWKIB POCTY i PO3BUTKY Ta fAKIiCTb
OBYMHHOI CMPOBUHU MOAOAHSIKY OBELb BKA3YyE Ha Te, L0 33 XMBOK Macoto npwu
HapPOAXEHHI NOMICi nepeBaxatoTb YNCTONOPOAHUX POMAaHIBCbKUX OAHOAITKIB 3a
XUBOKO Macoto Ha 31,8 % 3 MOAAAbLUOKD PI3HULEID MPU MOCTHAaTaAbHOMY
oHToreHesi Bip 20,5 % a0 30,5 % 3a A@HUM MOKA3HUKOM.

2. 3a nokasHWKamMu iIHTEHCUBHOCTI POCTY i PO3BUTKY AO 8 MiCALIB MOAOAHSK
POMaHIBCbKOI MOPOAM MOCTYNAETbCA MOMICHUM OAHOAITKAM: 3a abBCOAOTHUM Ta
cepeAHboA0BOBUM NPUPOCTOM Ha 26,3 %.

3. OBYMHM NIAAOCAIAHOTO MOAOAHSIKY MaAM TyCTUI BOBHOBUM MOKpWB 6e3
O3HaK AMHbKW Ta 3BaAtOBaHHS.

4. Tlomici AOMIiHYIOTb 3@ MOKa3HMKaMWM Macu Ta MAOLL OBYMH Hap
UYMCTONOPOAHMMU OAHOAITKEMMU B 8-MicsslyHOMY BiBUi Ha 9,8 % Ta 12,7
BiANOBIAHO.
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THE USE OF MITOCHONDRIAL GENOME POLYMORPHISM
TO ESTABLISH PRO-MATERNAL BREEDS IN THE FINAL
HYBRIDS OF PIGS

ABSTRACT:

The purpose of this work was to determine the origin of pigs (Large White x Landrace) x Maxgro
of the final hybrid using mitochondrial DNA markers. As a genetic material used bristles from the
auricle of commercial pigs (large white x landrace) x Maxgro. DNA secretion was carried out
according to the method of Korinnyi S.M., etc.2005, using Chelex ion exchange resin - 100. For
the analysis of the mitochondrial genome, the method of polymorphism of the lengths of restriction
fragments amplified in PCR was used (Polymerase chain reaction-restriction fragment of
polymorphism - PCR-RFLP). The D-loop of the mitochondrial genome of a pig of 428 pairs is subject
to analysis of nucleotide with Tasl recognition sites in positions 15558, 15580, 15616, 15714,
15758). Comparison of inherited on the maternal line restrict fragments in the breed allowed get
reliable information about the origin of the experimentally studied sample of pigs of the final hybrid
(n=15) from RPE "Globinsky Pig Farm", Globyno, town Poltava region, Ukraine allowed getting
reliable information of their origin. Laboratory research was carried out based at the Institute of Pig
Breeding and Agricultural Production NAAS in the Laboratory of Genetics. By analyzing nucleotide
sequences, one monomorphic site was identified and experimentally investigated in position
15558 p.n. and three polymorphic sites in positions 15580, 15616, 15714, 15758 p.n. for
endonuclease Tasl (|AATT). To systematize combinations of mitochondrial DNA restriction
fragments, three breed-specific mitochondrial haplotypes were identified in an experimentally
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studied sample of hybrid pigs (n=15). With its use, mitochondrial haplotypes of pigs of the final
hybrid were determined: 4 animals with haplotype C, 6 with haplotype N, and 5 with haplotype O.
According to many authors pieces of research, these haplotypes characterize different breeds,
namely C - Landrace, N - Large White (Asian type) and O - Landrace. The obtained data on the
origin of animals of the final hybrid suggests that two-breed sows were the result of direct (Large
White x Landrace) and reciprocal crossing (Landrace x Large White). Genetic examination in the
establishment of maternal breeds of hybrid pigs with the help of markers of the mitochondrial
genome and the search for a polymorphic area of the X and Y-chromosome to determine the
ancestral line has become an urgent issue in continuing our research in modern pig breeding
technologies of commercial lines. The work was done with the support of the National Academy of
Agrarian Sciences of Ukraine 31.01.00.07. F. “Investigate the pleiotropic effect gens that the SNP
use in marker-associated pig breeding”. DR Ne 0121U109838.

INTRODUCTION.

At the present stage, molecular genetics methods have been widely used in
the study of genetic biodiversity, the origin and history of the creation of pig
breeds. The study of the processes of domestication is the most popular
method for the study of the analysis of the polymorphism of the mitochondrial
DNA sequence - (mtDNA) (Fumihito A. et al.,1995; Niu T. et al., 2002) [1, 2].
Mitochondria are a two-membranous organelle present in most eukaryote cells.
Most of the genes necessary for the formation and functioning of mitochondria
are in the nucleus and only minor genetic information of these proteins is
stored in the mitochondria themselves in the form of mitochondrial DNA.

MAIN PART.

In pigs, the mitochondrial genome is represented by mitochondrial DNA,
which is an annular molecule measuring 16,679 pairs of nucleotides, which
are part of 37 genes, of which 13 genes encoding proteins and 22 genes
encoding transport RNA (16S rRNA and 12S rRNA) and a variable regjon - D-
loops (Hao Liu, Jikun Wang, et al., 2020) [3,4,5,6]. The most variable part of
the mitochondrial genome is a non-coding area called the D-loop. DNA
polymorphism in this area determines a specific sequence that largely
characterizes the mitochondrial genome of an individual organism - haplotype.
Due to the fact that recombination processes in the mitochondrial genome are
absent, it is inherited along the maternal line in the form of one haplotype
(Guanghui Yu, Hai Xiang, et al., 2013) [7]. In a certain population of wild pigs
or breed of domestic animals, there are various haplotypes, which together
form a haplogroup characteristic of the breed. Only the use of mitochondrial
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DNA markers allows you to determine how many maternal lines with specific
haplotypes participated in the creation of the breed and the formation of its
haplogroup. It is also possible to identify wild subspecies of ancestors that were
the basis of domestication, and subsequently material for breeding work on
improving economic qualities and fixing breed-specific features. For example,
it was thus confirmed that Yorkshire pigs in Canada and the United States are
direct descendants of the English great white breed (Amer P., Allain D., et al.,
2015) [8], which is the most common commercial breed of pigs in the world.
The researchers (M. Fang, F. Berg, A. Ducos, L. Andersson, 2006) found that
the haplotypes of mtDNA of European and Asian wild boars did not form their
own clusters but were intermingled with haplotypes found in domestic pigs [9].
As a consequence, the diversity of nucleotides in the genome of European
domestic pigs is higher when present.at least one haplotype of Asian origin
[10].

Large White sows are used in the hybridization system as maternal lines
due to the high growth rate, conversion of feed and less fat deposition, and
most importantly the number of live birth piglets sand the mass of the nest.
Determine whether mitochondrial haplotypes of sows of original breeds are
inherited in complex hybridization schemes, in particular, the commodity young
pigs of the final hybrid (Large White x Landrace) x Maxgro became the goal of
our work.

Materials and research methods. For the study were used pigs of the final
hybrid (Large White x Landrace) x Maxgro (n=15) from the general sample
(n=175) from RPE "Globinsky Pig Farm", Globyno, town Poltava region, Ukraine.
DNA was isolated from bristle samples using Chelex-100 ion exchange resin
[11]. PCR amplification of fragment D - loop located between positions
15558 - 15758 of the mitochondrial genome, conducted on the amplifier
TERTSYK-2 (DNA-Technologies) using oligonucleotide primers: forward -
MITPRO2F CATACAAATATGTGACCCCAAA and reverse - MITPROR
GTGAGCATGGGCTGATTAGTC, concentrations of 258.2 umol and 233.6 umol.
Alikvot of PCR product (4 uL) was hydrolyzed with Tasl endonuclease (Thermo
Scientific™). DNA amplification and hydrolysis products were analyzed in 8%
polyacrylamide gel in an electrophoretic device in the 1xTBE buffer. As a
marker of molecular weight, pBR322 DNA/MSP | plasmids was used.
Visualization of amplification and restriction products was carried out by
painting with bromide ethics and photographing on a transilluminator in
ultraviolet light (MicroDOC Gel Documentation Digital camera with UV
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Transilluminator, Cleaver Scientific).

Results of the study and their discussion. In the position of the
mitochondrial genome of the pig 15558, one monomorphic site was identified
in the studied animal’s endonuclease restriction Tas | (JAATT). Other possible
Sites of endonuclease restriction Tas | among the studied pigs were
polymorphic in the positions of the mitochondrial genome of the pig 15580,
15616 and 15758 p.n. Each discrete set of discrete DNA fragments
characterized a specific mitochondrial haplotype in Fig. 1, 2.

Fig. 1. Results of electrophoretic fractionation in 8% PAAG amplified in PCR
and hydrolyzed using endonuclease Tas | mitochondrial DNA of pigs of the
final hybrid (LWx L) x Maxgro: M - molecular weight marker pBR322
DNA/Msp 1.

[author's development]

The use of this method of analysis, among the studied sample of hybrid
pigs, made it possible to determine 3 haplotypes. According to the guidelines
“The use of mitochondrial DNA markers to control the reliability of origin
genealogical structures of sows” / K. F. Pochernyaev, M. D. Berezovsky. -
Poltava: PP, 2014.- p. 27., haplotypes were given the designation in Latin
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capital letters (in parentheses discrete set of DNA restrict fragments):
N-(203/136/22); C-(346/60/22); O-(203/99/60/22) (table 1).
Table 1
Mitochondrial haplotypes identified in pig sample of final hybrid (n=14)
(LWxL) x Maxgro identified with the involvement of 6 single-nucleotide
polymorphisms

Restriction
Nucleotide positions of the mitochondrial genome by fragments of Mitochondrial
sequence Accession: AJ002189.1 mtDNA in haplotypes
nucleotide pairs
15558 | 15580 | 15758 | 15714 | 15758 | 15917 203/136/22 N
15558 | 15580 | 15616 | 15714 | 15758 | 15917 346/60/22 C
15558 | 15580 | 15616 | 15714 | 15758 | 15917 | 203/99/60/22 0

It is believed that all descendants come from one high-performance
ancestotal and repeat its mitochondrial haplotype, this helps to establish the
ancesilant of all descendants in a number of generations (D. M. Lomako, K. F.
Pochernyaev, A. G. Bliznyuchenko, 2006) [12]. The defined mitochondrial
haplotypes characteristic of the great white and landrace breeds made it
possible to establish pro-maternal breeds even with complex hybridization
schemes, in particular in the commodity young pigs of the final hybrid (Large
White x Landrace) x Maxgro. Nucleotide replacements in mitochondrial
respiratory chain gene sequences are one of the causes of the different
functional states of mitochondria. Both with purebred breeding and
hybridization, mitochondrial haplotypes will be persistently inherited and could
potentially be a genetic marker of a specific set of mitochondrial respiratory
chain genes. Thus, various mitochondrial haplotypes can potentially provide
certain results of the productivity of hybrid pigs. That is, the absence of
recombination processes of the mitochondrial genome allows an unchanged
form to inherit breeding characteristics by descendants, which makes possible
the guaranteed manifestation of phenotypic signs in the final hybrids.
Therefore, in order to make an analytical decision on the selection direction in
the initial specialized lines, it is important to determine which haplotypes of
mitochondrial DNA in the studied population of hybrid pigs are associated with
the desired signs of fattening and meat productivity.
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Fig. 2. Results of electrophoretic fractionation in 8% PAAG amplified in PCR
and hydrolyzed using endonuclease Tas | mitochondrial DNA of pigs of the
final hybrid (LWx L) x Maxgro: M - molecular weight marker pBR322
DNA/Msp |.

[author's development]

Thus, a multi-stage system for determining mitochondrial haplotypes of
pigs, identified three mitochondrial haplotypes among hybrid pigs. It was
confirmed that the maternal form of a large white breed with the haplotype N
was used in the hybridization system. In our opinion, as an assumption, the
presence of haplotype O and Cis explained by the use of Landrace sows to
obtain two-breed sows. The special value of the research performed is that the
information from RPE "Globinsky Pig Farm", regarding the use of reciprocation
crossbreeding Landrace x Large White was obtained only after the completion
of a genetic study, that is, we are talking about "blind tests". Thus, the
identification of specific animals for the establishment of pro-maternal breeds
using mitochondrial DNA markers was carried out. Identification of animals is
provided for in accordance with the Law of Ukraine "On breeding in animal
husbandry", this involves conducting a genetic examination of the identification
of animals by laboratory methods in order to control the reliability of their origin.
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In the context of this article, the concept of "origin" is the attribution of animals
to certain breeds along the maternal line, which was the subject of our study.
For hybridization of the parent, form is created by methods of differentiated
selection with an advantage on precociality, high fattening and meat qualities,
and offspring resistance. As is customary, Landrace is used as a parent breed.
In this regard, the results obtained require further research.

CONCLUSION.

The results of our research allow us to draw the following conclusions:

1. With the use of mitochondrial DNA markers, maternal lines (breed) are
defined, used in the creation of the final hybrid of pigs (Large White x Landrace)
x Maxgro from RPE "Globinsky Pig Farm".

2. Among the studied sample of hybrid pigs identified specific mitochondrial
haplotypes Cand O and haplotype A, allowing to the identification of the pro-
maternal breeds Landrace and Large White, respectively.

3. The obtained data on the origin of animals of the final hybrid suggests,
that the two-breed sows were the result of direct (Large White x Landrace) and
reciprocal crossing (Landrace x Large White).

4. Itis established that the polymorphism of the mitochondrial genome is
an objective marker for determining the breed belonging of animals obtained
even in complex hybridization schemes.

Prospects for further research.

In our opinion, it is important at the initial stage of breeding work to determine
the associations of haplotypes of mitochondrial DNA in the studied population of
hybrid pigs, to study the history of the creation of commercial pigs of foreign
breeding, determine what are the desired correlated signs of fattening and meat
productivity in combination with the smell of boar should be improved or fix not
only the maternal base (Large White), but also the parent base, respectively
(terminal line Maxgro). After all, interspecific hybridization of subspecies of wild
populations and domesticated pigs has led to the formation of modern various
haplotypes of commercial pigs that cause the desired phenotypic effect.
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BU3HAYEHHA HAABHOCTI MOAIMOP®I3MY AHK-MAPKEPIB
O3HAK TPOAYKTUBHOCTI MC4R TA IGF-2 CEPEA
HEKACTPOBAHUX TA IMYHOAOINYHO KACTPOBAHWUX
CBUHOK ®IHAABHOIO IPAAHACBKOTO MNBPUAA (BB X A\)

XMAKCIPO

THE DEFINITION OF POLYMORPHISM DNA MARKERS AVAILABILITY MC4AR AND IGF-2
PRODUCTION CHARACTERS AMONG NON-CASTRATED AND IMMUNOLOGICALLY CASTRATED
PIGS OF THE FINAL IRISH HYBRID (LW X L) X MAXGRO

AHOTALIA:

TpaAULIIHUI METOA OLIHIOBAHHSI AOCAIAXYBAHWUX Ipyn CBUHOK HEKACTPOBAHMX Ta iMyHOAOTIYHO
KacTpoBaHUX diHaAbHOro ipAaHACBKOTO ribpuaa (BB x A) x Makcrpo 3a GeHOTUNOM He rapaHTye
OTPUMaHHA NOBHOI iHGOPMALLT NPO reHETUUYHWUIA NOTEHLaA TBAPUH, O HEOOXIAHO AAA MPUNHATTA
ePEeKTUBHUX CeNEKLIMHUX pilleHb. TOMY, aHaAi3 reHOTUNIB KOHTPOABHOI Ta AOCAIAHOT FPyni CBUHOK,
AKWI 3AIMCHIOETHCSA 3@ AONMOMOTOO FEHOTUNYBAHHA TBAPUH 3@ AOKyCaMU KiAbKICHUX O3HaK, A€ 3MOory
BW3HAUUTU peanbHy TeHETUUHY LIHHICTb TBApWUHW, FEHETUYHWI MOTEHLaA CTOCOBHO KOHKPETHWX
NPOAYKTUBHMX i BIOAOTiIUHMX SiIKOCTEW. BaxAMBMM eTanom nip yac BMOOPY rEHETUUHOrO Mapkepa
CTaNO BU3HAUYEHHSA PiBHA MOro MOAIMOP®I3MY y NOMNyAAUii AOCAIAXYBaHUX CBUHOK TPUMOPOAHOMO
ribpuaa, B iIKMX, BAacHe, nepeabayaetbea npoBoantv MAS. AHK-Mapkep - Le MoAekyAsipHa KapTta
reHoMy AOCAIAXYBaHOI NOMNYASLii HEKACTPOBAHWUX Ta iIMYHOAOTIYHO KacTpoBaHMX CBUHOK (BB x A) x
Makcrpo. BaxauBi reHn menaHokoptHa-4 MC4R (c.1426 A>G) Ta iHcyAiHOMOAIBHOrO dakTopy

1 acnipaHTka cneujanbHocTi 204 «TBIM |_|T»,.!\/IOAOALUVII7I HayKoBWI cniBpobiTHUK AabopaTopii rEHETUKM
IHcTuTyYT cBMHapcTBa i ANB HAAH, YKPAIHA

2 KaHAMAQT CiAbCbKOrOCMOAAPChbKUX HayK, 3aBiayBay AabopaTopii roaiBAi
IHcTuTYT cBuHapcTBa i ATB HAAH, YKPAIHA

3 AOKTOP CiAbCBKOrOCMOAGPCHKUX HayK, Npodecop kadeapyu TEXHOAOTIT KOPMIB Ta rOAIBAI TBAPUH
CyMChbKMil HaLlioHaAbHWI arpapHuil yHisepcuteT, YKPAIHA
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TA IGF-2 CEPEA HEKACTPOBAHMX TA IMYHOAOTIYHO KACTPOBAHMX CBUHOK ®IHAABHOIO IPAAHACBKOTIO
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pocty 2 IGF2 (g.3072G>A) BM3HauatoTb PICT i PO3BUTOK AOCAIAXKYBAHOTO BiOAOMYHOro opraHiamy.
MoAEKYASIPHI MapKepu LUMPOKO BUKOPUCTOBYIOTLCA B MOMYAALIMHIN reHeTUL, Ta y GpiAOreHeTUUHUX
AOCAIAKEHHAX. AHK-Mapkepwu € TPeTiM MOKOAIHHAM FreHETUYHUX MapKepiB, iM NepeayBaAu KAaCUYHI
reHeTUUHi Mapkepu Ta 6iAkoBi Mapkepu. MoOAeKyApHUI Mapkep (HeKoAytoua AiAfiHKa reHomy)
BIANOBIAGE TEHy, Pi3HI aneni AKOro BiApiI3HAOTLCA Ha piBHI AHK. BiamiHHOCTI Ha piBHIi AHK
(nonimopdiam AHK) mMoxyTb 6yTH BUSIBAEHI MPU MOPIBHSIHHI AOBXWHU GparMeHTiB, OAePXaHUX 3a
AOTMOMOrOH0 MOAIMEpPasHO AaHuUtoroBoi peakuii (MAP), a Takox B pesyabtati 06pobku AHK
EeHAOHYKAea3amK pecTpuKLii. Came 3 MAP-mapkepiB HabyAao Wnpoke BrpoBapxeHHs AHK-mapkepis
y CeneKLiiHuit npouec. TOMy WO 3a AONOMOIOK MOAEKYASIPHUX MapPKepiB MOXHa NPOBOAUTH BiABIp
3a reHotMnomM. BaxauBO, Te WO Ha pe3yAbTath (GeHOTUNYBaHHA BNAWBAOTbL Pi3Hi dakTopu
HaBKOAWLLUHBbOIO CEPEAOBMLLA, Y TOM Yac AK reHOTUN He 3aAeXMUTb BiA 3MiHW YMOB CEPEAOBHMLLA.
AKLLO, BiAbIp BeAeTbcA Ha MiACTaBi aHaAi3y deHoTUny, TO NpW NMOBHOMY AOMiHyBaHHI HEMOXAMBO
BiAPIZHUTM AOMiIHAHTHI FOMO3WIOTU BiA FETEPO3UIOT i, OTKe, BUOpATH iHAMBIAYYMU. TPU BUKOPUCTAHHI
AHK-MapkepiB MoxHa niaibpaTti BiANOBIAHI Napu i 3AIMCHUTM riBpPUAM3aLI0 B NOTOYHOMY NMOKOAIHHI,
LLLO 3HAYHO MPUCKOPIOE, @ TOBHE YAOCKOHAAKE CEAEKLiMHWI NpoLec.

Y pob6oTi PO3rAsHYTI reHW, KOTpi MpuiMatoTb yuyacTb y GOpPMyBaHHI BiArOAIBEABHUX AKOCTEN
cBnHOK (BB x A) x Makcrpo, 30Kpema, Le TreHu peuentopy MeaaHokoptvHa-4 (MCA4R),
iHcyAiHonopibHoro daktopy pocty 2 (IGF2). AAA MapKepHOi CeAeKlii BaxAMBOK YMOBOH €
3'iCyBaHHSA 3B'A3KYy NEBHWMX MOAIMOP®I3MIB TreHiB 3 NMPOSBOM 03HAK y KOHKPETHIM nonyaauii. Y
KOHTPOABHIW (HeKacTpoBaHi) Ta AOCAIAHIN (IMYHOAOTIYHO KaCTpoOBaHi) rpyni CBMHOK ¢iHAaAbHOrO
ipnaHACbKOro ribpuaa (Beanka Bina x AaHapac) 3a yyacTi TepMiHaAbHOI AiHiT Makcrpo, Kotpi
BMpoLLyBaAuch B ymoBax TOB HBI “I'no6uHCbKMIA CBUHOKOMMAEKC”, MoATaBcbka 06A., M. TA0BUHE,
YKkpaiHa, NPOBOAMTLCA AOCNIAXEHHSI 3B’A3Ky MoAiMopodiamiB reHa MC4R (c.1426 A>G), IGF2
(8.3072G>A) 3a BiArOAIBEAbHWMW 03HAKaMMU, € HEOOXIAHUM AAA NPOBEAEHHS BiANOBIAHOI POBOTH.

BCTYI.

MpaktnyHe BUKopUcTaHHa AHK-MapkepiB acoLiioBaHWX 3 pPiBHEM MPOSABY
O3HaK MNPOAYKTUBHOCTI MOXAMBE AMLUE 3@ HAABHOCTI Yy UIAbOBOMY CTaAj
iIHGOPMATUBHOCTI TUX UM IHLWKWX TEHETUYHUX MapKepiB, AKi NAAHYETbCS
BUKOPUCTOBYBATU. 3a MapKepamu, SiKi XxapaKTepusyloTbCA HU3bKUM pPiBHEM
iHGOPMATUBHOCTI Y MEBHOMY CTaAi, HEMOXAUMBO CHOpMyBaTU AOCAIAHI Tpynu
TBApWH 3 Pi3HUMM rEHOTUNAMU AAA BU3HAUYEHHS iX 3B’'SI3KY 3 MPOAYKTUBHWUMMU
O3HakamMu. BiaTak, B UbOMYy CTapi 3a TakMMM TE€HETMYHUMM MapKepamu
NPOBEAEHHSA acouUiaTUBHOIO aHaAi3y i, BIANOBIAHO, MapKep-acouinoBaHOI
ceneklii HemoxamBe. HeobxipaHO nipabupatv i aHanidyBaTW iHLWI Mapkepw.
OuiHoBaHHA iHOOPMATUBHOCTI FE€HETMYHOIO MapKepa MPOBOAUTBECA LUASIXOM
po3paxyHky iHGopmaLiiHoro Bmicty noaimopdiamy mapkepa (PIC). CepeaHin
piBeHb PIC (0,25-0,75) € onTMManbHUM AAS MOLWIYKY acouiauii reHeTUYHOro
Mapkepa 3 MeBHWMM O3HAaKaMW MNPOAYKTMBHOCTI B AaHiM nonyaauii i
CMPUATAUBMM LLOAO MEPCNEKTUBU CEAEKLII 3 BMKOPUCTAHHAM MOAEKYASIPHOI
iHbopMaLii 3a AaHUM MapkepoM. HU3bKkKi (MeHLW aK 0,25) i BUCOKMI (BinbLL AK
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0,75) piBHi PIC He € HaxaHUMU AAA acOLiaTUBHUX AOCAIAXEHb. AAA AlaAEAbHUX
NMOAIMOPOHUX TEHETUUHUX CUCTEM, SAKMUMM | € nepeBaxHa OiAbLLiICTb
OAHOHYKAEOTUAHUX NoAiMOp®i3MiB, MakcuManbHWii piBeHb PIC = 0,375. AnA
BU3HaueHHA PIC  koediuieHTy HeobXiAHMUM € NPOBEAEHHA  TEHETUKO-
NONYAALIMHOrO aHaAidy, a caMe reHOTUNyBaHHSA penpe3eHTaTUBHOI BUOIpKK
TBApUH CTapa y SIKOMy 3anAaHOBaHO BUMKopUcTaHHS AHK-mapkepis. 3a3Buuait
AOCTaTHbOO BUBIpKoto € 100 TBapuH. Y Uwit poboTi, MM NPONOHYEMO eTan
FEHETUKO-NONYASAILIMHONO aHaAidy, AA EKOHOMII Yacy Ta KOLWTIB nepeayBaTu
BU3Ha4YEeHHS B3arani HaaBHOCTI noAiMopdiamy cepep paay AHK-mapkepiB 03Hak
NPOAYKTUBHOCTI Ha 5-10 ocobax LiAbOBOro CTaAa.

OCHOBHA YACTUHA.

Y pob60Ti pPO3rAsiHYTI FeHW, KOTpi NpUMatoTb yyactb y GOpPMyBaHHI
BiAFOAIBEABHUX AKOCTEN CBUHEN, 30KpEMa, Lie FTeHW peLenTopy MeAaHOKOPTUHA-
4 MCAR (c.1426 A>Q), iHcyaiHonoaibHoro daktopy pocty 2 IGF2 (2.3072G>A).
Peuentop menaHokopTuHy-4 (MCAR) Biairpae XuUTTEBO BaXAUBY POAb Y KOHTPOAI
eHepreTMyHoro 6anaHcy Ta OXMPIHHA Ha TFeHeTMYHOMY PpiBHI. HaykoBUSMM
C. S. Bruun, C. B. Jorgensen, V. H. Nielsen, L. Andersson, M. Fredholm (2006)
6yB onucaHWi MOAIMOP®I3M, FKWMI NPU3BOAWTL AO 3aMiHW acnapariHoBoi
KWCAOTW acnapariHom y noAoxeHHi 298 reHa MC4R cBMHEN y MeXax CbOMOro
TpaHcMeMbpaHHOro AomeHy. 3a pesyabTaTamu HaykoBuiB K. Pidrkowska,,
M. Tyra, M. Rogoz, K. Ropka-Molik, M. Oczkowicz, M. Rézycki (2010) npwu
ouiHOBaHHI acoujauii noaimopdiamy Asp298Asn 3 03HaKaMu MPOAYKTUBHOCTI Y
cBUHeN Beankoi binoi nopoaun, noaiMopoiam Asp298Asn 6yB 3HAUHOK Mipoto
acoujioBaHWi 3 TAMBMHOK  YABTPA3BYKOBOTO  3BOPOTHOMO  XXMpY,
CcepeAHboAOBOBUMM  MPUPOCTOM | LWOAEHHUM  CMOXMBAHHSIM  KOpMY,
BrOAOBa@HHOCTI, BMAMBY MiCEHC-MyTalii Ha CKAap Tywi, Akocti m’'aca [3].
MeAaHOKOPTUH Ai€ Ha UEHTPUM TOAOAY Ta HaCWUYEHOCTI 4epes peuentop
MeAaHOKOPTUHa-4. MeAaHOKOPTMHOBI PeLenTopyM HanexaTb A0 peLenTopis,
noe’A3aHux 3 G-6iAkamMu Ta MPEACTaBAAOTb CEMWAOMEHHI TpaHCMeMbpaHHi
6inku. Mip yac embpioreHesy reHn peLenTopiB MEAAHOKOPTUHA EKCNIPECYETLCA Y
HEPBOBUX TKAHWHAX, LLO BKadye Ha ¢opmyBaHHA HC. F'eH MC4R posTalloBaH Ha
xpomocomi 1 cBuHi (SSC1) 22-q27. OAHOHYKAEOTMAHMI MOAIMOP®I3M
MEAaHOKOPTUHa-4 noB’A3aH 3 BIATOAIBEABHUMM  SIKOCTAMMW, 30Kpema 3
TOBLLUMHOK CNUHHOrO cana. leH peuentopa MC4AR AOKaAI3YyETbCS Yy Pi3HMX
pinsHkax UHC, 3okpema rinotanamyci, Tanamyci, ctoBbypi Ta Kopi rOAOBHOro
MO3KY, AIASHKax CNUMHHOro MO3Ky. BaxanBoro oyHKuUieto peuentopis MC4 e
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KOHTPOAb MacH TiAa, PEryASILLISi Xap4OBOi MOBEAIHKM.

l'eH iHcyniHOMoOAIBHOrO ¢aktopa pocty 2 pPO3TalloBaHWI Yy CBUHSUIN
XPOMOCOMi 2, @ HYKAeOTUAHUIM noniMopdiam (SNP) AokanizoBaH Ha iHTPOHI 3
LbOro reHa. Mae BEAMKMI BMAMB Ha MEBHI PUCKU AKOCTI TyLi, TaKi IK HEXWUPHE
(micHe) M’ICO, PO3MOAIA XUPY, BIAIrPAE BaXAMBY POAb Yy 3POCTaHHI M’A3iB,
NoKasHWKIB POCTy Ta HAabopy XMBOI MacK. FeH iIHCYAIHONOAIBHUI daKTop pocTy 2
(IGF2), Bipirpae BaxA1BY POAb Y BHYTPIiLLHbOYTPOOHOMY PO3BUTKY NAOAG, @ TAKOX
PErYAIOETbCS HA FTEHETUUHOMY PIiBHI LIASAXOM 6aTbKiBCbKOrO HaCAipyBaHHS, LUO
€KCMpPecyeTbea NepeBaXxHo 3 XPOMOCOM, NMOXiAHUX Bia 6aTbkiB [5].

Martepiaan Ta METOAUN. AAS AOCAIAKEHHA BYAM PAaHAOMHO BiaibpaHi GioAoriUHi
3pas3kn CBMHOK (N=6) 3 AOCAIAHOIO CTaaad, IKe CKAAAAAOCb 3 HEeKaCTpOBaHUX
(n=175) Ta iMyHOKacTpoBaHWX CBMHKOK (N=181) ¢iHaAbHOro ipAaHACHKOrO
ribpuaa (Bb x A) x Makcrpo BupolleHux B ymoBax TOB HBIM «[AOBUHCbKUIA
CBUHOKOMMAEKC». Ha TA0BMHCbKOMY M’'sicOkOMbiHaTI NpoBeAur 3abiii Beiei napril
Ta Bipibpann 3pasku BYLLIOK 3 Bipkamu (pobounit HOMepP) CBMHOK. BUAIAEHHSN
AHK 3 wetnHn npoBoanAM 3a metoarMkoto C. M. KOpPiHHOIro 3 BUKOPUCTaAHHAM
ioHO06MiHHOT cMoAM Chelex-100 [1]. BuiimnyBaau 3 Byxa CBMHOK MO 4-7 LLEeTUHU
Ta BiApi3aAn BOAOCSIHY LMOYAMHY 3 MPUKOPEHEBOLD YaCTUHOK (NPUBAM3HO 1 cm).
BiapizaHi uyactMHM nomiwann B NAAcTMKOBI npobipku Eppendorf emHicTio
1,5 MA., Ta popaBanm 200 MKA. 5% cycneHsii Chelex-100. Cymill iHkybyBaAu Ha
npotasi 10-14 roamH npu 56 °C nepioaAMyHO nepemillyrounm BMICT Ha Vortex
5-10 cek. Aani npobipku nomiliann y tepmoctat Ha 8 xB. npu 100 °C i 3HOBY
nepemiwysanu Ha Vortex 5-10 cek. Ta ueHTpudyryBaaun 2-3 xB. npu 10-15 TurC.
06/xB. 10 MKA. cynepHaTaHTy BWKOPWUCTOBYBaAW AAS amnaidikauii B MAP.
36epirann 3paskn AHK npu miHyc 20 °C. lepea BUKOPUCTAHHSAM 3pasku
nepemillyBanu Ta LEHTPUOYryBaaun 5 xB npu wemnakocti 6000 06/xB.

leHOTMNYBaHHA reHiB peuentopy MenaHokoptuHy 4 (MC4R ¢.1426 A>G) 1a
iHCyAiHOMoAiBHOro  dakTopy pocty 2 (IGF2 g.3072G>A) BWKOHYBaAM 3
BUKOPUCTAHHAM METOAY MOAIMOPG®IZMY AOBXMH PECTPUKTHUX dparMeHTiB
(MAP®) nonepeaHbo aMnAidiKkoBaHMX y NOAIMepPa3Hi AaHLIKOroBin peakuii (MAP)
[2, 4]. NAP-amnaidikaujto reHa MCAR (c.1426 A>G) 1a IGF-2 (8.3072G>A)
3AIMCHIOBAAM Ha nporpamMoBaHHOMY TepmocTaTi “Tepumk” (“bBiokom”, Pocis) 3
BUKOPUCTAHHAM Habopy peareHTiB (“MBI  Fermentas”, AwutBa) Ta
OAITOHYKAEOTMAHMX  NpanmepiB  HacTynHoi  cTpyktypu:  MC4R298R-5-
TACCCTGACCATCTTGATTG,MC4R298F-5"-ATAGCAACAGATGATCTCTTTG;IGF-
2R2:5/-GACAGGCTGTCATCCTGTGGG-3/,IGF-2F:5/-CACAGCAGGTGCTCCATCGG
-3/ cuHTe3oBaHux B “Metabion International AG” (TepmaHis). AASt PECTPUKTHOTO
aHaAnidy  amnaidikoBaHux  dparmeHTiB  reHa MC4AR (c.1426 A>Q)

I
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BMKOPWUCTOBYBaAM eHAOHYKAeady Taql, ana dparmenTis reHa IGF-2 (8.3072G>A)
eHpOHykaeasy Ncei | (“MBI Fermentas”, Autea). EAeKTpodOopeTuyHe po3pineHHSA
AHK-dparmeHTiB npoBoanAK y 8% noAiakpuaamiaHomy reai y 1XTBE 6ydepi, npu
cuni cTpymy (5B/cm) AOBXMHM reast. Bidyanizauito npoaykTiB  pecTpuKuii
3AIMCHIOBAAM 3@ AOMOrol ¢papbyBaHHS BPOMKCTOrO ETIAIKD Ta MPOCMOTPOM Ha
TpaHceAtoMiHaTopi y YDO-CBITAI 3 AOBXMHOIK XBUAI 312/365 HM.

AHK TvnyBaHHA BKAIOYAAO Yy cebe BM3HAUYEHHS aAeAbHUX BapiaHTIB reHa.
AAEAb  XapaKTEpPU3YETbCA PECTPUKTHUMM  dparMeHTamu po3mipoMm  nap
HYKAEOTUA (M.H.). DparmMeHT OTPUMaHHOI enekTpodoperpamu (pmc.1) poamipom
150 n.H. 3 reHotnnoM MC4R (AG), 208 n.H. 3 reHotunom IGF-2 (AB) cBiauatb
Npo reTepo3UroTHICTb 3a UMM NOAIMOPDI3MOM.

a) 6)

A
[ 1

I
1 2.3 M_4 5 _6 7 8

336nM.H.

220M.H. g 208n.H.

150N.H. EEere

L= 100n.H.

70n.H.

Puc. 1. Enektpodoperpama npoAyKTiB pecTpUKLil

a) Taql pectpukuii AHK nokycy MC4R, 6) Nci | nokycy IGF2, y 8%
noAiakpuaamiaHomy reai. 1, 4 - nipAOCAIAHI TBapuHKM 3 reHoTunom MC4R AA, 2,
5 - nipAOCAiAHI TBapuHK 3 reHoTunoMm MC4R GG, 3, 6 - NiAAOCAIAHI TBApUHK 3
reHotunom MC4R AG, 7 - NipAAOCAIAHI TBapuHM 3 reHotunom IGF2 AB 1a 8 -
NiAAOCAIAHI TBapuHK 3 reHoTUnom IGF2 BB, M - mapkep, MOAEKYAAPHOT Macu
pBR 322/BsuRl.

Pesyabtath. Y pesyabtati reHotunyBaHHsa 3a AHK-mapkepamu 03Hak
npoayktuBHocti MC4R T1a IGF-2 (puc.l.) paHAOMHO BWOpaHUX 3paskiB
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MIAAOCAIAHUX CBMHOK, HEKacTpoBaHi Ta iMyHOKacTpoBaHi, 6yAM BU3HAYEHI
TBApPUHU 3 PIBHUMKU reHoTMnamun 3a mapkepom MC4R: AA, GG T1a AG. 3a
Mapkepom IGF2 6yan Bu3HauveHi reHoTMnn AB Ta BB. OpepxaHi pesyabTatut
cBipuaTb Npo HasABHICTb noAimopodisamy AHK-mapkepie MC4R T1a IGF-2 y
paHAOMHIN BUBIpLUI 3paskiB cepep CBMHOK ¢iHAaAbHOrO ipA@HACBKOro ribpraa
(BB x A) x Makcrpo TOB HBIM «TAOBUHCbKMIA CBUHOKOMIAEKC».

BUCHOBKMU.

AHK-mapkepu o3Hak npoayktuBHocTi MC4R 1a IGF-2 npoAeMOHCTpyBaAu
HasiBHICTb MOAIMOP®I3MY i TOMYy MOXyTb OyTW OLUJHEHI 3a pPOo3pPaxyHKOM
iHbopMauiiHoro BmicTy noaimopdiamy mapkepa (PIC) y cTtapi diHanbHOro
ipnaHacbkoro ribpupa (BB x A) x Makcrpo TOB HBIT  «['A0BUHCHKKIA
CBUHOKOMIAEKC».
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AHOTALIA:

MPOBOAMAMCS AOCAIAKEHHA 3 BUBYEHHS SIKOCTI CMEPMU KHYpPIB Ta iX BUKOPUCTAHHSA MNpu
CXpeLllyBaHHi CBMHEN PI3HUX MOpiA B pe3yAbTaTi YOro BM3HAYaAM BIATBOPIOBAaAbHY 3AATHICTb 3@
6araTonAipHICTIO, KIAbKICTIO MOPOCAT NpU BiAAYUYEHHI, CEPEAHBOI MacK OAHIET FOAOBM | Maci rHizpa
NOPOCAT NPU BiAAYUYEHH.

BCTYT.
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Tabamus 1
Cxema cxpeLlyBaHHSA
Mopoaa i NOPOAHICTbL
Ipyna lopoAHiCTb HaLLaAKIB
KHypu CBUHOMATKM
| KOHTPOABbHA Beauka 6ina Beauka 6ina Beauka 6ina
Il poochipHa Benauka 6ina NaHppac Beauka 6inax naHppac
Il poochiaHa Benauka 6ina Aropok Beauka 6inax Atopok
IV pochipHa Benuka bina NaHApac X AHOPOK BeAnka binax AaHApPacC x AIOPOK
OCHOBHA YACTHHA.

BianoBIiAHO A0 CXEMW CXpeLllyBaHHSA Crno4vaTtky MPOBOAMAM OLIHKY SAKOCTI
crnepMu KHypiB nopia Bearka bina (I koHTpoAbHa), AaHapac (Il poocaiaHa rpyna),
Atopok (Il pocaipHa rpyna) Ta nomici KHypiB AaHApac X ALOpok (IV paochaiaHa
rpyna). Cnepmy BiA NOBHOBIKOBUX KHYPIB OTPUMYBaAU OAMH pas vyepes 4-5 AHIB
Ha OMyAano y TEPMOKPYXKY 3 iHAMBIAyaAbHUM cnepmMooTpumysayem. [licas
Bi3yaAbHOI OLiHKM CnepmMy 3BaXylTb Ha EAEKTPOHHWMX Barax, KOHLEHTpaLito
cnepMu BM3Ha4YaAu 3 AOMOMOro GOTOKOAOPUMETPA, @ PYXAMBICTb CMEPMIIB 3
BMKOPUCTaHHAM MiKpockona npwu 36inblueHHi B 300 pasu.

BiaTBOptOBaAbHY 3AATHICTb BM3HAuYaAW 3a  BaraTonAipHICTIO,  KiAbKICTHO
NopoCAT NpU BiAAYYEHHI, CEpEeAHbOI MacK OAHIET TOAOBM i Maci rHizpa nopocar
NPy BiAAYYEHHI.

Tabanus 2
CTillKiCTb CNEPMU YUCTONOPOAHUX TA MOMICHUX KHYPIiB A0 FAMGOKOI 3aMOPO3KH
(n=10)

PyxAuBICTb PyxAuBicTb cnepmu nicas

CBIXeoTpumMaHoi cnepmu BiATAlOBaHHA

lpyna KHypn n (B 6anax) (B 6anax)
Mim o cv Mtm o cv
| Benvka bina 10 | 8,20+£0,13 | 0,42 | 5,14 | 4,70+0,30 | 0,94 | 20,2
Il NaHppac 10 | 8,30+0,15 | 0,48 | 5,91 | 4,50+0,34 | 1,08 | 24,0
1] Atopok 10 | 8,10+0,23 | 0,73 | 9,10 | 4,00+0,25 | 0,81 | 20,4
\% NaHppac x propok| 10 | 8,30+0,15 | 0,48 | 5,81 | 5,20+0,29 | 0,91 | 17,6

AHaAi3 pAaHKX TabAMLI 2 NOKA3ye LLO K Y YACTONMOPOAHUX TaK i B MOMICHMX
KHYPIB SIKICHi NOKa3HWKU aKTMBHOCTI CnepmMu 3MiHIOBaAUCbL B nNpoueci ii
TEXHOAOTIYHOI NMiATOTOBKM Bip OTPMMAHHS, 3aMOPOXYBaHHSA, AO BiATatOBaHHS.

Tak, y KHypiB BEAMKOI BIAOT MOPOAM PYXOMICTb CNEPMU NICAS BiATatOBaHHS
noripwuaace B 1,74 pasu, B KHypiB Nopoan AaHapac y 1,84 pasu, B KHypiB
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NMopoAM AOPOK B 2,02 pasu i y ribpuaHNX KHYPIB AaHApPac % Atopok B 1,59 pas.
BukopuctaHHs  KoediuieHTa MIHAMBOCTI  AO3BOASIE  AOCTOBIPHO  BpasuTu
reHeTUYHy OAHOPIAHICTb Y MPOSAABA€HHI O3HaKW. 10 Mokas3HWKam MiHAWMBOCTI
PYXOMOCTi CBIXEOTPMMAaHOI CnepMu MOXHa BIAMITUTU SIK CAAbKy BEAUYUHY
MiHAMBOCTI, IK Y YACTOMOPIAHMX, TaK i B ri6praHMX KHypiB CV Bia 5,14% B BEAUKOI
6in0i, A0 5,91 y KHypiB MOpPOAM AaHApPAcC Ta Hawbinblioro CV=9,1% B KHypiB
NMOPOAMN AIOPOK.

Tabanusa 3
Moka3HWKK 06’eMY | aKTUBHOCTI CBIXXEOTPUMAaHOI CNEPMH Bia KHYpIB Pi3HUX
nopia (n=30)
06'em eakyASTY, MA AKTUBHICTb CniepmMu, y
Ipyna Krypu n H6anax
Mim o Ccv Mim o cv
| Benvka bina 30 |287,0£2,90 | 15,8 | 5,53 | 8,1+0,10 | 0,54 | 6,7
I NaHapac 30 |280,0+3,98 | 21,8 | 7,79 | 8,1+0,12 | 0,66 | 8,2
1 Aopok 30 [229,315,02 | 27,5 | 12,0 | 8,0+0,12 | 0,66 | 8,3
\% NaHppac x poopok | 30 [282,0+2,55 | 13,9 | 4,96 | 8,1+0,10 | 0,59 | 7,2

AHaAi3 TabAULI 3 TOBOPUTD, LLIO HaWBIAbLLI 06’EM eAKYASITY CMOCTEPIraeTbes
Y KHypiB BEAMKOI 6in0i mopoan 287,012,9MA, @ y KHYpiB MOPOAM A@HAPAC HUXYE
Ha 7MA abo Ha 2,5%, nopoan AOpPok Ha 58 ma abo 25,1% Ta NomicHi KHypu
AGHAPAC X AOPOK NepeBepLlyBaAr Mo 06’eMy eSIKYASTY KHypiB NOPOAM AAHAPAC
y cepepHboMy Ha 2MA 0,7% Ta KHypiB NOPOAN AHOPOK Ha 52,7MA abo Ha 23%, B
LbOMY MPOSABAAETLCS ePEKT reTepo3ncy y NPosiBi AQHOI O3HAKM.

Mpv BMBYEHHI aKTMBHOCTI CBIXXEOTPMMAHOI CMepMM, YUCTOMOPOAHMX i
NMOMICHUX KHYPiB AOCTOBIPHOI pi3HMLI He BCTaHOBAEHO. [1poTe cnocTepiraetbea
cAabka MiHAMBICTb 03HaKK. Tak B KHYpiB BEAMKOI 6inoi nopoan CV=6,7%, AaHApac
CV=8,20%, atopok CV=8,30% i y NOMIiCHUX KHYpiB AaHApPaC X ALOPOK CV=7,2%.

Tabanus 4
MNMoka3HUKKN KOHLEHTPaLLT cnepmMmaTosoiaiB y 1 MA (MAPA)

KinbKicTb KOHUEHTpaLis cnepmMu y eakyAaTi (MAPA.)
lpyna KHypw AOCI\iAHl./IX Mtm o V(%)
EAKYASITIB
| Benuka bina 30 220,0+2,70 15,31 6,96
I NaHppac 30 222,6+6,50 35,60 15,99
1 Atopok 30 245,046,11xxx 33,50 13,67
\% NaHapac X Apok 30 255,0+3,85xxx 21,10 8,24
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AOCAIAKEHHS MOKa3aAK, L0 KOHLEHTPaUisa cnepmaTto30iaiB y 1MA cnepmu y
KHYpiB BeAMKOi 6inoi nopoan byna 220,0+2,70MApA. cnepmaTos30ipiB Ta
AOCTOBIPHO ByAa HUXYE UMM Y KHYPIB AOPOK Ha 25MApA. abo 11,4% ( P>0,01)
Ta MOMICHMX KHYPIB AaHApac x ALpPok Ha 35 MApA. crnepmiiB abo 15,9%
(P >0,001), npn LbOMY KOHUEHTPALiA cnepMn y 1MA. Y KHypiB NOPOAU AaHAPaC
6yAa HEAOCTATHBLO Ta CkAaapana 222,6 +6,50MApA.

MiHAMBICTb 03HAK KOAMBAAACb Bia cAabKoi BeAUUMHU CV=6,96% Yy KHypiB
BeAMKOI Binoi mopoan po CV=15,99% y KHypiB nopoau AaHapac i CV=13,67% y
KHYPIiB NMOPOAM AIOPOK, MIHAMBICTb KOHUEHTPALji CNepMu y MOMICHUX KHYpIB
AQHApPAC X AIOPOK Mae cepepHin piBeHb CV=8,24%.

Tabanus 5
3aranbHa KiAbKiCTb CNepMU Yy eAKYAATI KHypa (MAPA)
KiAbKiCTb KOHUEeHTpaUia cnepmu y eakyAsTi (MAPA.)
Ipyna KHypu AOCAIAHWX

EAKYAATIB Mtm o CV(%)
| Benvka bina 30 63,0+0,70 3,87 6,15
1l NaHapac 30 62,0+1,63 8,94 14,41
1 Aropok 30 55,5+0,99 5,45 9,81
IV NaHapac X Atopok 30 71,841,12 6,13 8,54

AaHHi OTpUMaHIi Y AOCAIAXEHHSAX, HAAaHI Yy TabAULi 5 NoKa3ytoTb, L0 Y KHYPIB
Pi3HUX MOpiA Ta NOPOAHOCTI 3araAbHE UMCAO CMEPMIIB B €AKYAATI HEOAHAKOBE.
Halibinblia KiAbKiCTb crniepMiiB crniocTepiranacb y MOMICHUX KHypiB AaHApac X
AOPOK — 71,8+1,12 MmApA. abo Ha 8,8mApa 2,39% binbLue, YiM B BEAUKOT BinoT
NMOPOAU, PI3HMLUS Y KHYpiB NMOPOAM AaHApac - 9,8 mapa abo 15,8% a ans
UMCTOMOPOAHUX KHYPIB AIOPOK — 16,3MApPA. abo 29,4%.

PisHMUA MiX MOKasHMKaMKu cnepmu ribpuAHMX KHYPIB AaHApac AOPOK Ta
UMCTOMOPOAHUMK  KHYpaMM BEAUKOi BinOi MOPOAM, AaHAPAC X  AOPOK
CTaTUCTUYHO AOCTOBIpHA.

BukopucTaHH B AOCAIAKEHHAX  KoediuieHTa  Bapiauii  nokasaHo,
L0 HAWMMEHLIOK MIHAMBICTIO O3HAKW XapaKTepuayBaAacb cnepma KHypiB
AAHApaAc X AOPOK koeodiuieHT Bapialii CV=6,15%, a Takox B MOMICHUX KHYpiB
A@HApac X AOPOK KoeodiuieHT Bapiauii CV=8,54%, a HaMlbinblua MiHAMBICTb
LbOro NokasHMKa cnoctepiranacb B KHypiB nopoam naHapac CV=14,41%.
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Tabauus 6
MNMepexnBaeMicTb CBIXOI CEpMU Y eKYARTI KHypa (roA)

KoHueHTpauis cnepmu B
Fpyna Kiyph ;/;;,K\I;.CT: I; eAKyAaTi (MAPA.) BlDOFtIQHK?Tb
M+m o CV(%)
| Benuka 6ina 30 72,2+1,29 | 7,11 | 9,85 2,2
Il NaHppac 30 72,0£1,49 | 8,20 | 11,39 2,2
I Atopok 30 66,0+1,49 | 8,18 | 12,40 4,5
I\ NaHppac x Aopok 30 76,841,78 | 9,76 | 12,71 1,9

AHaAi3ytoun AaHi Tabauui 6 MM 6auMMO, LLO Yac NEePEeXMBAEMOCTI CBIXOI
CNepMu y UNCTOMOPOAHMX Ta MOMICHMX KHYPIB Pi3HUI. HalbiAbLL BAM3bKMMU 3a
NOKa3HWKaMU NepexmMBaEMOCTI CBIXXO OTPUMaHOI CMEPMU XapaKTepusyBaAUCh
KHYypU - TNAIAHMKM BeAMKoi  6inoi  nopoan 72,2+1,29rop. | AaHApac
72,0+1,49roa. HanMeHLLi NOKa3HUKKM MEPEXMBAEMOCTI CNEPMU BUSIBAEHI Y
KHypiB MOpoAu AtopoK 66,0+1,49roA., WO NOB’A3aHO 3 NEPIOAOM apanTauji wiel
NOPOAU AO KAIMATUYHKX | EKOAOTIYHMM yMOBaM YKpaiHW. MpoTe ribpuaHi KHypu
AQHAPAC X AIOPOK MaAW AOCTOBIPHO BWMCOKMM MOKa3HUK MNEPEeXMBAEMOCTI
cnepmu 76,8+1,78roa. Y NOPIBHAHHI 3 NOKA3HUKOM YMCTONOPOAHOCTI KHYPIB.

Tabamua 7
Pe3UCTEeHTHICTb CBIXOI CMEPMU Y KHYpiB
KinbKICTb Moka3HUKK
Ipyna KHypu )
EAKYAATIB Mtm o cv
| Beaunka 6ina 30 1007,0£29,01 | 158,9 | 15,77
Il NaHppac 30 980,0+38,20 | 209,1 | 21,33
I AOpoK 30 885,0+25,0 137,2 | 15,50
I\ NaHppac x Atopok 30 1080,0+44,3_ | 242,6 | 22,47
BUCHOBKMW.

AHaAI3 pAaHMX TabAMLi 7 NOKa3ye LLO NO NMOKa3HUKAM PE3UCTEHTHOCTI CBIXO
OTpUMaHa cnepma Yy UYMCTOMOPOAHMX i MOMICHUX KHYPIB XapakKTepusyeTbCA
BUCOKMMM MOKa3HWKaMKU MIHAMBOCTI. Tak AKLIO Yy KHYpiB BEAMKOI BiA0i mopoan
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M+m-1007+29,01 npun CV=15,77%, TO y KHypiB nopoau AaHapac M + m-
980,0+38,2 npu CV=21,33% i HaMMeHLi NOKa3HWKM B KHYPiB NMOPOAW AHOPOK
M+m-885,0+25,0 npu CV=15,50%. ABGCOAOTHWUIA MOKA3HUK PE3UCTEHTHOCTI
CBIXO OTPMMaHOI cnepmMu cnoctepiraBecs y NOMICHUX KHYpiB A@HApPAc X AHOPOK
M+m-1080+44,3 npu CV=22,47%.
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EFFECTS OF ANTHROPOGENIC ENVIRONMENTAL
POLLUTANTS ON HUMAN HEALTH

ANNOTATION:

After the Second World War, there was a sharp leap in the development of science and
technology, as a result of which the anthropogenic load on the environment reached the highest
point of the maximum permitted level. Urbanization, the production of weapons, an increase in the
number of nuclear power plants, the hypertrophic development of road transport, chemical and
other hazardous industries have significantly changed the quality of the natural environment. All
this endangers the very existence of man as a biological species. The article deals with the problem
of the influence of anthropogenic factors on human health and the influence of some
environmental pollutants on the human body: lead, mercury, cadmium, chromium.

INTRODUCTION.

It has now been proven that an unfavorable ecological situation can be the
direct cause of a violation of the state of human health, and not only at the
level of individual health (health of individuals), but also at the population level.
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- Chapter: Eftects of anthropogenic environmental

pollutants on human health
The influence of environmental chemical factors has been most studied in this
regard - about 80 chemical elements are necessary to build certain

components of their own cells, build hormones, enzymes, to maintain normal
metabolism, etc.

MAIN PART.

A health disorder may be associated with a deficiency or excess of certain
chemical elements in a given area. There are territories that are overly
saturated with toxic elements: lead, thallium, uranium, etc. There are regions
that are "deficient" for the necessary elements: iodine, iron, fluorine. Two thirds
of the territory of our country lacks iodine, one third - fluorine and selenium.
This can lead to the development of so-called endemic diseases.

The strength of the toxic effect of a chemical factor on the human body is
determined by many components, for example, chemical structure,
physicochemical properties of pollution, routes of entry into the body, ability to
cumulation (accumulation), concentration, exposure time (exposure), etc.

Both in industrial settings and in everyday life, a person is rarely exposed to
one substance. Most often, there is a combined effect on the body of two or
more pollutants at the same time. There are three main types of combined
action of chemicals on living organisms:

— synergism, when one substance enhances the action of another;

— summation (additive action), when the effect of substances is added;

— antagonism, when one substance weakens the action of another.

Xenobiotics, chemical substances alien to the body, are of great danger to
the organism. They have a general toxic, irritant and sensitizing effect. For
example, a high sensitivity of male gonads to benzene, organ chlorine
compounds, manganese, chloroprene, caprolactam, lead has been
established. Xenobiotics can have an embryo-tropic effect, which can lead to
fetal death, organ rupture (deformity), toxicosis of pregnancy and miscarriages.
[1]

Chemicals can be mutagens that cause changes in hereditary properties in
offspring if the mutation invades the germ cells. The following mutagens are
known:

— natural substances (nitrates, nitrites, heavy metals, alkaloids,
hormones);

— processed natural compounds (products of oil refining, combustion of

.
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coal, wood), chemicals that do not occur in nature (pesticides, nitrosamines).

Some xenobiotics are carcinogenic. The carcinogenic effect depends on the
dose, the time of exposure, the toxicity of the carcinogenic factor and can
manifest itself after a long period - after 10-20 years. [2]

Consider the impact of some environmental pollutants on the human body:

Lead (Pb). When intoxication with lead, the nervous and hematopoietic
systems are hit. Children are especially sensitive to lead poisoning. The human
body contains on average ~ 120 mg of lead, which can be found in all tissues
and organs, and primarily in the skeleton. It takes ten years for the lead
accumulated in the bones to be reduced by only half.

Due to human economic activity, the migration of lead in the environment
has acquired gigantic proportions. Up to 90 % of the total lead emissions are
related to gasoline combustion products with an admixture of lead compounds.
The appearance of a significant amount of lead in the atmosphere,
hydrosphere and lithosphere led to an increase in the accumulation of this
metal in plant, animal, and human organisms. As a result of self-purification of
the atmosphere, a significant part of the lead either settles near sources of
pollution, or returns to the surface of land and oceans with precipitation.

City dust can contain up to 1 % lead. Its content in rain and snow ranges
from 1.6 mcg/l in areas remote from industrial centers to 250-350 mcg/I in
large cities.

Industrial wastewater is one of the main sources of this metal in the
hydrosphere. In bottom algae, the concentration of lead due to the
accumulation effect increases by 700 times, in phytoplankton - by 4000, in
zooplankton - by 3000 and in mollusks - by 4000 times. [3]

The person who is one of the last links in the food chain is most at risk of
the neurotoxin effects of lead. Lead compounds enter the human body through
the skin, mucous membranes, respiratory tract and digestive tract.

With lead intoxication, brain damage (encephalopathy) develops, the
respiratory function of the blood is impaired due to the destruction of
erythrocytes, impotence may develop, dysfunction of the digestive tract as a
result of atrophy of the mucous membrane of the small intestine and inhibition
of a number of enzymes due to the displacement of zinc and copper from the
latter by lead. The blood lead level does not return to normal even three years
after the normalization of its level in the air. A relationship has been established
between the levels of lead and cadmium in the hair of schoolchildren and the
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degree of their mental development.

Mercury (Hg). Mercury enters the body through respiration, through food,
and through the skin. Organic mercury compounds are especially toxic:
methylmercury [CH3Hg]+, methylmercury and others. In the human body,
mercury circulates in the blood, combining with proteins, and is partially
deposited in the liver, kidneys, spleen, and brain tissues. Mercury compounds
easily penetrate the fetus through the placenta and into breast milk and are
therefore especially dangerous for infants.

Mercury is excreted from the body through the kidneys, intestines, sweat
glands. It takes about 70 days for the amount of mercury accumulated in the
body to be halved. A characteristic sign of mercury poisoning is the appearance
of a blue-black border around the edges of the gums. During the sad outbreak
of mass mercury poisoning from fish caught in Minamata Bay, Japan, the
concentration of mercury in the water of the bay was 30,000 times higher than
in the open ocean. The fish, which caused human poisoning, contained
hundreds of times more methylmercury than the water in the bay where it was
caught. To an even greater extent than in fish, mercury accumulates in oysters.
[4]

The first mass mercury poisoning (called "Minamata disease") occurred in
1956, when 130 patients were registered, and the second also occurred in
Japan (near the Agano River, in Niigata Prefecture) in 1964-1965, when
180 people, of whom 52 died. These poisonings were the result of direct
pollution of the bay with sewage and other sources of industrial waste
discharge from the nearby plants for the production of nitrogen fertilizers and
the synthesis of vinyl chloride containing alkyl mercury compounds.

Diseases in the initial stages were expressed mainly by symptoms of
damage to the central nervous system. At the same time, speech disorders,
gait disturbances, hearing and vision impairments were noted. A higher (on
average by 25 %) content of methylmercury in blood cells in newborns than in
their mothers was found, which is explained by the higher sensitivity of the fetus
to this poison. Some children born to sick mothers had various congenital
deformities.

The daily maximum allowable dose of mercury for an adult is 0.05 mg, of
which methylmercury should not exceed 0.03 mg.

Cadmium (Cd). Cadmium enters the environment through air and water
during the extraction and industrial processing of raw materials, during the
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combustion of certain types of fuel, incineration of municipal waste, with
wastewater, etc.

Cadmium has the ability to accumulate in living organisms during prolonged
exposure to dust, as well as substances containing an increased amount of
metal. It has been established that 50-60 mcg of cadmium enter the body of
an adult in the United States per day, in Sweden - 15-20 mcg, and in Japan
80 mcg of cadmium. [5]

The influence of even small concentrations of cadmium can lead to serious
diseases of the nervous system and bone tissue. Severe bone disease ("ltai-Itai
Disease"), caused by chronic cadmium poisoning, was first noted in Japan in
1956, when wastewater from the Japanese concern Mitsui, containing
cadmium, entered the irrigation system of nearby rice fields. Rice has caused
them lethargy, pain in various parts of the body, kidney damage and softening
of the bones.

Chromium (Cr). The toxicity of chromium and its carcinogenic effect depend
on the valence of the metal: the most dangerous in this respect is hexavalent
chromium. It irritates the mucous membranes of the upper respiratory tract,
has a sensitizing effect, and is an allergen. In industries related to chromium,
the incidence of cancer among workers is 30 times higher than among workers
in other industries. [6] Chromium causes damage to the liver, kidneys, heart,
allergies, cancer, mental disorders.

CONCLUSIONS.

Humanity needs to realize that our planet is a kind of living organism that
lives in accordance with certain principles, laws and norms of existence.
Ignoring this provision, the spontaneous use of the resources of the inorganic
world on a gigantic scale, and anthropogenic pollution of the natural
environment have led to unpredictable serious violations of the laws of the
biosphere, in particular the laws of the biotic cycle. Chemical, radioactive and
bacteriological pollution of air, water, soil and food, as well as noise, vibration,
electromagnetic fields and other physical pollution of the environment cause
genetic changes and severe pathological phenomena in the human body. This
leads to an increase in diseases, the birth of inferior children, premature aging
and death.
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AHANI3 CTAAOTO CMOXXUBAHHSA | BAPOBHULITBA B YKPATHI
ANALYSIS OF SUSTAINABLE CONSUMPTION AND PRODUCTION IN UKRAINE

AHOTALIA:

Liai ctanoro po3sutky (LLCP) OOH aktuBidyBaAK LUIMPOKO CNPSIMOBAHY €KOAOTiIYHY AIIABHICTb Y
BCbOMY CBITi. Y cTaTtTi OCHOBHa yBara npuainaetbea LICP 12 — wuini, fika cnpAmMoBaHa Ha
3abe3mneyeHHs CTanoro CNOXMBaHHA | BUPOOHWULTBA. 3MIHEHHA 3acTapiAvX MOAEAEN CMOXMBAHHS i
BMPOOHMUTBA PO3rASIAAETLCA SIK OCHOBA 3abe3neyeHHs CTaAoCTi, OCKIAbKM BOHWU € OCHOBHWUMM
daKTopamMm iCTOTHUX EKOAOTIYHMX, EKOHOMIYHMX, BUPOOHMUMX i COLjaAbHMX HACAIAKIB. AOCATHEHHS
LICP 12 Bumarae cepho3HMX NEpPEeTBOPeHb B YKpaiHi, BKAKOYAKOUM EKOHOMIiYHI, BUPOOHMYI Ta
couianbHi npouecu. Taki NepPeTBOPEHHA € BeAMYE3HOH Npobaemoto. 3 iHWoOro 60Ky BOHM
PO3KPUBALOTb YYAOBY MOXAUBICTb ANl CMIPUSIHHA CTaAOMY PO3BUTKY IK AASl MOAITUKIB, TaK i AN BCiX
3aLikaBAEHWX CTOPIH.

BCTYIN.

LICP sBAstoTb coboto 36anaHcoBaHy i CXBaAeHY CBiTOBOK CMiAbHOTOH
AOPOXHIO KApTy AASl MaCLLITAaOHKUX NEPETBOPEHD B raAy3i CTaAOro PO3BUTKY HALLOI
umBinizauji. Ha ocHoBi 3atBepaxeHmx LICP ypaam Bcix KpaiH, moyaan BKAOUaTH
iX AO CBOIO HaLiOHaAbHOIo MOPSAAKY A€HHOro, xoua LICP A0 CbOrOAHILLHBOMO AHS
3aAULLIAIOTBCHA OPUAMUHO HEeobOoB'A3KOBMMU. Ha Xaab, He3Baxatouu Ha Ui
NO3WTUBHI TeHAeHUji, B OOH BW3HAOTh, WO 3MiHWM AAA  3abe3neveHHs
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BIAMOBIAHWUX NEPETBOPEHb, HEOBXIAHUX AAA pocArHeHHSA LICP oo 2030 poky, He
BiABYyBatOTbCA 3 HEOOXIAHOM LIBUMAKICTIO abo MacwTabom. OCTaHHIM YacoM A0
BMAMBY Ha BMKOHAHHSA 3060B'A3aHb WoA0 LICP popaBcs i HeraTMBHWUIA BMNAMB
nanaemii COVID-19. [1].

OCHOBHA YACTHHA.

3MiHa MoAeAel CMOXMBaHHA i BUPOBHWUTBA € GyHAAMEHTAALHOK YMOBOHD
CTiIMKOI €KOHOMIYHOI MPOAYKTMBHOCTI i MakKCUMaAbHUM OBMEXEHHSIM EKOAOTIYHOT
Aerpaaauii. LICP 12 3BepratoTbCsi came A0 LIbOro BaXAMBOIO acnekTy. Y nonepeaHix
AOCAIAKEHHRAX, A€ aHanidyBanvca LCP 12, 3atBeppXyBanacsi CUCTEMHICTb B
niaxopax A0 BCix Uiner LICP anst 3aranbHOMO AOCATHEHHS MPOrpecy Ha LUAAXY AO
CTaAOro po3BUTKY [2-3]. Y Uil cTaTTi MM aHaAi3yeEMO NEePETBOPEHHS, AKi TArHYTb 3a
coboto LICP 12, i npobaemu, siKi HEOBXIAHO NOAOAATH, LIOO pyxaTrca Brepea A0
OCHOBHMX KOHLIENLiM 3eA€HOI EKOHOMIKM. Lli acnekTn TakoX NPOAMBaOTb CBITAO Ha
B32EMO3B'A30K 3 iHLIMMM LiASIMM, @ TakOX Ha Ti, WO CTOATb NONepeAy 3aBAaHb.
B3aBLuu 3a npuknaa peanizadito LICP 12 B YkpaiHi, MM pO3rASHEMO BUAM 3MiH, IKUM
CMPUSIE KOXHE i3 3aBAGHb Ta HAAEXHWX AO HUX IHAMKATOPIB i 3riAHO 3 LMK AQHUMMU
MO3HauYMMO NEPCMNEKTUBU 3aX0AIB Ha HaNBAVXKYE ManByTHE.

AHTPOMOreHHUM TUCK Ha NMAAHETY PO3MNOYaBCA 3 YaCiB BUHUKHEHHS AFOAUHU-
PO3YMHOI i MPUCKOPEHUMM TEMMNAMM 36iAbLLYBABCS KOXHI TUCAYY, a Mi3Hille i
KOXHi COTHI poKiB [4-5]. Y CbOroAHiLLHbOMY CBITi TakmMii TUCK Ha MPUPOAY 3POCTaE
BXe B reoOMETPUYHI NPOrpecii i peecTpyeTbes LOPOKY [6]. MOXAMBO, TOUKa
HEMNOBEPHEHHA AECb MOPyY, @ MOXAMBO MW 3HAXOAMMOCH B Hill. Yce binblue
PO3yMitouM L, CBIT MOYMHAE KOHCOAIAYyBATM CBOI 3yCUAAS Ha 6GopoTbby 3
€KOAOTiYHUMK npobaeMamun. A0 Lboro 3akankae i OOH. Aae CBIT He CTOITb Ha
MicLLi, 3MiHIOIOUMCH LLIOPOKY, TOMY HEOOXIAHO NMOCTIMHO MOHITOPUTH PE3YALTATH i
NPOMoHyBaTK HOBi BiAbLl Al€EBI B CyvyacHUX ymMoBax 3axoAu. lpuAWOB uac
nepeouiH1TK i cnpamMoBaHicTb LICP [7].

['PYHTYIOUMUCH Ha AGHMX, OTPUMaHKX Bia yeix 193 aepxas-uaeHiB OOH, y 3BiTax
npo penTnHrn i 6ann rnobanbHoro iHaekcy LICP iaetbes npo Te, Lo XOAHA KpaiHa
He nepebyBae Ha LIAAXY MO AOCATHEHHIO 3aMOBITHUX LiAel. HaBiTb KpaiHaMm, Lo
3anMMatoTb Aiampytodi nosuuii B iHaekci LUCP (LUBseujn, AaHia i DiHAAHAIS),
HeobXiAHO 3HAYHO MPUCKOPUTU NPOTPEC B AOCHATHEHHI TaKUX HaMBaXAMBILLMWX
uirer, Ak LICP 12 (i LUCP 13 — aii no 6opoTbbi 3i 3miHOKO KhimaTy) [8]. Mu
BTPAYaeEMO no3uuji B 6aratbox 06AacTsix, MiAPMBaKOUM cami OCHOBM HaLLOi
€KOHOMIKM i 3ac06u AO iCHYBaHHS, B TOM Yac sik HEPIBHICTb MPOAOBXYE 3pOCTaTU B
ycboMy cBiTi [9-10]. HeobxiaHO YiTKO po3ymiTM MacLuTabu i Hacaipakm LICP 12.

3 oraapy Ha Ton ¢akT, Wo YKkpaiHa B AAQHMK yac Mpauloe Hap CBOEKD
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HaLiOHAAbHOK CTpaTerietdo 3eAeHOi €KOHOMIKM, CMUparouucb Ha BiANOBIAHY
MOAITUKY E€BPONENCLKOro COH3Y, MU BUKOPWUCTOBYBAAM LD KOHLUEMLIO AAS
PO3yMiHHA MacluTabiB 3aBpaHHA. ByaM npoaHanizoBaHi NepeTBOpPeHHs, AKi
BKAIOUYAE B cebe KoxHa 3apada LICP 12 i po3raaHyTi iIHAMKATOPW MOHITOPUHTY,
AKi AOSBOAMAM 3iCTABUTU 3HAYMMICTb NMOCTABAEHMX 3aBAaHb. LLL06 moaerwmntu
NOrAMBAEHWI aHaAi3 NOTEHLiNHOT epeKTUBHOCTI "MOPAAKY AEHHOrO Ha Nepioa A0
2030 poky", B AKOCTi OCHOBHOIO AXepeAa iHpopmaLii 6yAO PO3rAHYTO OCTaHHIl
Ao6poBiAbHUI 3BIT NPOo peaaiszauito LICP, npeactaBAeHMI YkpaiHoto y 2020 poj
[11]. MK nepeBipUAM KOMMAEKCHI AOCAIAXEHHS, WO6 nobaunt, uyM BRAMHE
Nporpec B AOCATHEHHI KOXHOI 3 3apay LICP 12 Ha 3paTHICTb AOMOITUCS Mporpecy
B AOCATHEHHI iHWKX 16 uinen. Llel npouec BUSBMB aKTyaAbHICTb KOMMAEKCHOTO
CUCTEMHOINO MWCAEHHSA AAA PO3YMIHHSI | YNpaBAiHHA PI3HUMW acnekramu,
nos'asaHnmu 3 LUICP 12, i ii BNAMBOM Ha iHLLY YaCTUHY MOPSAKY AEHHOIO B rany3i
CTanoro po3eBuTKy. HeobxiaHo mam'ataTv, wo "MopsaAoK AEHHWIA Ha Nepioa AO
2030" poky He BKAKOUYAE BYAb-AKOrO ABHOTO BM3HAYEHHSI CTAAOr0 CMOXMBaHHS
Ta BUPOOHULTBA, 3@ BUHATKOM 30060B'A3aHHSA MPOBECTU PYHAAMEHTAAbHI 3MiHK
B crnocobax BMPOOHULITBA i CMOXMBAHHS TOBAPIiB i MOCAYr, SIK 3a3HAuY€HO Y
BCTYNMHOMY PO3AiAi. BiaCYTHICTb 4iTKOro BM3HAUYEHHA MPU3BEAO AO PI3HUX
iHTepnpeTaLlii, AKi BNAMBAOTb Ha MacLLTab NepeTBOPEHb i AOCATHEHHS LLAEN.

Y UCP 12 npeactaBaeHUX YKpaiHO B A0BpOBiAbHOMY 3BiTi, BXOAWUTb 4
OCHOBHMX 3aBA@HHA 3 1 AOAATKOBMM | 7 iHAMKaTOpamu, siki ByayTb
npoaHaAi3oBaHi B LbOMy po3aii. Y Taba. 1-5 HaBEAEHO KAacKbiKaLito KOXHOMo
3aBAAHHSA | iHAMKATOpPa 3 AQHMMUK 3 OCTAHHLOrO AOBPOBIABHOIO 3BiTY YKpaiHu,
noaaHoro B 2020 poui.

AHaAi3 nepeTBOpeHb, BUKAMKAHUX LiABOBUMK NOKa3HWKaMu, Nokasas, Lo
3apava 12.1 nepepbavae "peanizadito 10-pivuHOi paMKOBOI Nporpamu 3i cTanoro
CMNOXWBAHHA Ta BWpPOOHMUTBA", NpPUIAHATOI Ha WKoHdepeHUii OpraHisauii
06'epHaHMX Hauil 3 nMTaHb CTAAOro PO3BUTKY B UepBHi 2012 poky.

Tabamus 1
3aBAaHHSA 12.1 3HU3UTU PECYPCOEMHICTb EKOHOMIKK

IHamKaTop 12.1.1 PecypcoemHictb BBIT (cniBBIAHOLLIEHHS CMOXUTUX di3NUHMX 0bCcAriB
NPUPOAHUX PECYPCIB, YTBOPEHMX BiAXOAIB Ta BUKMAIB 3aOpyAHIOOUMX PEUOBUH A0 0b6CAry

BBIM), % po piHsA 2015 poky. LlinboBuiA opieHTHp, BcTaHOBAEHUI Ha 2020 pik, - 90,0.
PecypcoemHictb BBIT: 2015 pik 2017 pik 2018 pik
EHeproemHicTtb BBI1 100,0 94,7 95,3
MartepianoemHictb BBl 100,0 98,2 97,2
ByraeueBoemHicTb BBI1 100,0 85,1 83,8
BoaoeMmHicTtb BBI 100,0 91,6 95,2
BiaxopoemHicts BBl 100,0 111,6 104,0

AaHi cpopmoBaHo 3 [11-12]
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Tabanus 2
3aBAaHHSA 12.2 3MEHLIUTU BTPaTU NMPOAOBOALCTBA Y BUPOOHUYO-36YTOBUX

A@HLIOXKaXx
IHaMKaTop 12.2.1 YacTtka nicaasbupanbHUX BTpaT y 3araAbHOMY BUPOOHUUTBI
3€PHOBUX KyAbTYP, %.

LlinboBuit opieHTMp Ha 2020 pik - 1,8 2015 pik 2018 pik 2019 pik
2,3 1,8 1,8
IHAMKaTop 12.2.2 3araAbHe BHYTPILLHE CNOXWBAHHA MaTepianiB Ha oanHULo BB
(kr/ $ 2010 p.)
2000 pik 2007 pik 2015 pik 2017 pik
4,0 3,2 4,3 4,3
IHAMKaTOop 12.2.2 3araAbHe BHYTPILLHE CMOXWBAHHA MaTepiaAiB Ha AyLly HAaCEeAEHHSA
™
2000 pik 2009 pik 2011 pik 2017 pik
7,6 9,8 11,9 12,4
IHAMKaTop 12.2.2 YacTka nicAs3bupanbHu

Ta H6aLTaHHUX KyAbTYP, %.

X BTpaT y 3araAbHOMY BUPOOHULITBI OBOYIB

LinboBuit opieHTHp Ha 2020 pik - 10,0

2015 pik

2018 pik

2019 pik

12,3

10,6

12,2

AaHi coopmoBaHo 3 [11-12]

Tabamusa 3

3aBaaHHSA 12.4 3veHLWUTH 06CAT YTBOPEHHS BiAXOAIB i 36iAbLUMTH 0bcar ix
nepepobKku Ta NOBTOPHOr0 BUKOPUCTAHHA Ha OCHOBI iHHOBALLiiHWUX TEXHOAOTIH
Ta BUPOOHULITB

IHAMKaTop 12.4.1 O6Csir yTBOPEHUX BIAXOAIB YCiX BUAIB €KOHOMIUHOI AiIABHOCTI Ha
oanHuLto BB, kr Ha $ 1000 2011 p.

LinboBuit opieHtp Ha 2020 pik - 950,0 2015 pik 2017 pik 2018 pik
957,5 1073,0 999,7
IHAMKaTOp 12.4.2 KiAbKiCTb EAEKTPOHHMX BiAXOAIB Ha AyLLY HAaCeAeHHS (Kr)
2000 pik 2007 pik 2015 pik 2019 pik
1,8 3,3 6,9 7,7
IHAMKaTop 12.4.2 KinbkicTb Hebe3neuHnx BiAXOAIB Ha AyLLY HACEAEHHS (Kr)
2000 pik 2007 pik 2009 pik 2017 pik
53,5 55,7 26,7 13,6
IHaMKaTop 12.4.2 YacTka cnaneHux Ta YTUAI30BaHMX BiAXOAIB y 3aranbHomy 06¢Aa3i, %
LlinboBuit opieHTMp Ha 2020 pik - 35,0 2015 pik 2018 pik 2019 pik
30,0 29,7 247
IHAMKaTOop 12.4.2 PiBeHb 06pobAaeHUx abo BipaareHMx Hebe3neuHux BiaxoaiB (B %)
2000 pik 2009 pik 2012 pik 2017 pik
82,2 95,5 51,3 68,1
AaHi cpopmoBaHo 3 [11-12]
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Tabanus 4
3aBaaHHA 12.5 Ao 2030 poKy iCTOTHO CKOPOTUTH YTBOPEHHS BIAXOAIB 3a
PaxyHOK 3a|'|06iraHHF|, CKOpPOYEeHHA, nepepo6KM Ta NOBTOPHOIO BUKOPUCTaAHHA
IHaMKaTop 12.5.1 Mepepobka eAeKTPOHHUX BIAXOAIB Ha AyLLY HACEAEHHS (Kr)

2010 pik 2014 pik 2016 pik 2019 pik
1,2 0,66 1,0 0,9
AaHi cpopmoBaHo 3 [11-12]

Tabanusa 5
3aBaaHHSA 12.c PaujoHaAidyBat HeedeKTUBHI cybcHAil Ha BUKONHE NaAUBO
IHAMKaTop 12.c.1 Cy6euAil Ha BUKOMHE NaAMBO AO OMOAATKYBAHHSA (CMOXMUBAHHS i
BUMPOBHULTBO) (B MAPA. $ 3@ MOTOUHUM KypCOM)

2013 pik 2015 pik 2016 pik 2017 pik
8,8 6,0 4,8 3,6
fAK yacTka Bia 3aranbHoro BBIT (%)

2013 pik 2015 pik 2016 pik 2017 pik
4,9 6,6 5,0 3,2

AaHi cpopmoBaHo 3 [11-12]

BkAtoueHHA 3aBpaHHA 12.1 B npouec NpUMHATTA PillleHb Ha BCiX PiBHAX B
YKpaiHi, € KAHOUYOBOK OYHKLIEID AAS BMKOHAHHA "AECATMPIYHOI paMKOBOI
nporpamu B cdepi CTanoro CrioxXmMBaHHA Ta BUPOOHULTBA". OUiKyETLCS, LLIO BOHA
6yae "MIATOMMYBATM iHTErpauito CTanoro CrMOXWBAaHHSA Ta BUPOOHWUTBA B
MOAITUKY; Nporpamu i cTpaterii cTaAnoro po3BUTKY, B 3aAE€XHOCTI Bia 0OCTaBWH,
BKAIOUAIOUM, A€ Lie MOXe ByTh 3aCTOCOBAHO i CTpaTerito CKOpoUeHHS BiaHoCTi".
BianoBiAHI pecypcu AaHMX AAA LbOrO MOKasHWMKa B A@HWW 4ac BMBYAOTbCH,
OCKiAbKM CTaTUCTUYHI CTaHAQPTHU LLLE HE AOCTYIHI.

Y 3aBpaHHI 12.2 3 iHAMKaTopamu 12.2.1 i 12.2.2 peryntoeTbes "KiAbKiCTb
BUAYYEHOTO MaTepiany, sike HeobOXiAHE AAA 3aA0BOAEHHS CMOXWBAHHA B
YkpaiHi". CbOropHi Ue SIK HIKOAM aKTyaAbHO, OCKIAbKM KiAbKiCTb BUAYYEHOIO
MaTtepiaAy, O HEOOXiAHUI AAS 3aAOBOAEHHSI CMOXMBAHHS, B KpaiHi 3pocTae
NPM6AM3HO Ha 1 % Ha piK.

3aBpaHHA 12.3 BUMIPIETLCA iHAMKATOpamMu "MPOAOBOAbYMX BTpaT i
XxapuoBux BiaxoaiB": 12.3.1a i 12.3.1b. B YkpaiHi 32 AONOMOror KOHTPOAI 3a
AGHUMU HAMKATOpaMM MOXHa BABIYi CKOPOTUTM XapuyoBi BIAXOAM Ha AyLly
HaceAeHHs Ha pPiBHI PO3APIOHOT TOPriBAI Ta CMOXWBAUIB, @ TAKOX, CKOPOTUTU
BTPaTW MPOAOBOALCTBA Ha BCiX BUPOBHUUMX eTanaX, BKAHOUAKOUM MiCASKHUBHI
BTpaTu.
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3aBpaHHA 12.4 3 ioro iHaMKaTopamu 12.4.1 1 12.4.2 cnpusie "npaBUAbHOMY
NMOBOAXEHHIO B YKpaiHi 3 HebesneuyHuMu BiAXOAGMM Ta BIAMOBIAHO AO
MiXHapPOAHMX CTaHAapPTIB". B AaHWIA yac cnoctepiraerbcs 3pOCTaHHA KiAbKOCTI
Hebe3neyHnx BIAXOAIB B KpaiHi, LLO MOripLUYETbCA CKAQAHICTHO MPOAYKTIB i
HenisHaHUMKM  Hebe3NeUYHUMU  KOMMOHEeHTaMW. EAEKTPOHHI  Biaxoau €
niAKaTeropiero LbOro NoKasHUKa.

3aBpaHHA 12.5 mae oavH iHAMKaTtop: 12.5.1 — "HauioHaAbHWUM piBEHb
peumnpKyAsiLi, TOHHK nepepobaeHoro Matepiany”. AAst YKpaiHu AK i iHLWIKX KpaiH
Ler NOKasHMK BUMIPIOE KiAbKICTb MaTepiany, AKUN PELMPKYAOETbCA BCEPEAUHI
KpaiHu, NAIOC MaTepian, SIKUA eKCNOPTYETbCS AAA BTOPUHHOI nepepobku 3a
KOPAOH, He BpaxoBylouUM MaTepian, AKUMK iIMNOPTYBaAM AAA  BTOPUHHOI
nepepobkn BcepeanHi KpaiHu B pik. Lli TpM pi3HMX acnektn BM3HauatoTbCa AK
YKpaiHCbKWIA HaLiOHaAbHUI KOedILIEHT NepepobKu.

3aBpaHHA 12.6 Mae oAMH iHAMKaTop: 12.6.1 — "KiAbKiCTb KOMMaHiW, Lo
nybAiKytoTb 3BiTM NPO CTaAMi PO3BMTOK". CKAAAHICTb AQHOrO MOKa3HMKa AAS
NiANPUEMCTB  YKpaiHM MOAAra€ B MOHITOPUHIY AISIABHOCTI  MiANPUEMCTB
NpMBaTHOIO CeKTopa. |HAMKATOp BpPaxoBYE TiAbKM OpraHisalji npuMBaTHOro
6i3Hecy, siKi BUNYCKatOTb CTilKi 3BiTW, AOTPUMYIOTb BUCOKY SIKICTb MPEACTaBAEHOT
iHpopMaLii, a TaKOX iHTErpytoTb CBOI MOKA3HWKK B CBOI PiYHi 3BIiTW i AIAATbCA
nepeaAoBMM AOCBIAOM.

3aBpaHHA 12.7 3 iHaMKaTopom 12.7.1 — "cTyniHb peanisauii NOAITUKM | NAaHy
Ait B 06AACTI CTIMKUX AepXaBHMX 3akyniBeAb" Nokasye 3paTHICTb YkpaiHu 6patu
yuyacTb B 3€AEHUX i COLLIaAbHO-CTIMKMX AEPXXaBHUX 3aKyMiBASIX | BMITU NPOBOAUTU
AEPXaBHY MOAITUKY, 3abe3rneuyrour E€KOHOMIUHWI | COLiaAbHWUIA PO3BUTOK,
OAHOYACHO 3axullatouM MAaHeTy | 3MEHLLYHUM HeraTMBHUMA BMAMB  Ha
HaBKOAMLLHE CEPEAOBULLE.

3aBpaHHA 12.8 3 Woro iHaMkatopom 12.8.1 nokasye "cTyniHb, B fKiK
BUXOBaHHS rA0banbHOI rPOMAASIHCLKOCTI | OCBITU B iHTEPECaX CTaAOro PO3BUTKY
BKAKOUEHI B HaUiOHaAbHY MOAITMKY B raAy3i OCBiTWM, HaBYaAbHi Mporpamu,
neAaroriyHy ocBiTy i OLiHKM YUHiB". B YKpaiHi HeobxiaHO 3abe3nevyBaTv 0OAIK B
OCBITHIX cucTeMax B AyCi rA0BanbHOI rPOMAASHCLKOCTI i OCBITM B iHTepecax
cTanoro pos3sutky. OpHe 3 0OMEXeHb ULbOro MOKa3HWKa MoB's3aHe 3
CaMO3BITHIiCTIO ypsiay. Cutyauis Bupiwyetbcs FOHECKO WwAsxom NOpiBHAHHA LiET
iHpopMaUii 3 aAbTEPHATUBHUMM AKEPEAAMM.

3aBpaHHA 12.a, 3 iHAMKaTopom 12.a.1 cTocyeTbCA "BCTAHOBAEHOI MOTY)XHOCTI
3 BUPOOHMLTBA BiAHOBAKOBAHOI eHeprii" (y BAT Ha Aylly HaceAaeHHs). Y uboMy
HanpAMKy YKpaiHa no3UTMBHUM YMHOM BUPILLYE CBOE EHEPreTUUYHE MUTaHHS.
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3aBpaHHa 12.b. 3 iHaMkaTtopom 12.b.1 — "BNPOBAAXEHHA CTAHAAPTHMX
IHCTPYMEHTIB  BYXraATEPCbKOrO OOAIKY AASI MOHITOPUHIY €KOHOMIYHMX Ta
E€KOAOTYHUX acneKTiB CTIMKOCTI Typmamy". Y bOMy 3aBAaHHI YKpaiHi HeobxiaHO
BMPOBAAMTU CUCTEMY EKOAOTIYHUX | EKOHOMIUHWX pPaxyHKiB, fKi HeobXiaHi
BMPOBAAXYBATU BIANOBIAHO A0 CUCTEMU EKOHOMIKO-€KOAOTUHOIo 06AiKy 2012
poky. Lli ABa iHCTPYMEHTHM B A@HWI Yac PO3TASIAQIOTLCA K HANBiAbLL eEKTUBHMIA
CMoci6 MOHITOPUHIY CTAAOIO TYPU3MY.

3aBpaHHa 12.C mae iHaMkatop 12.c.1 — "KiAbKiCTb BMKOMHOrO NaAMBa i
cybcmpin B % Bip BBI; i po3mip cybcuain Ha BUKOMHE NaAMBO Y BUMASIAI YaCTKM
BiA 3araAbHMX HaUiOHaAbHMX BMTpPaAT Ha BMKOMHE nNaAMBO". [lepepo3noain
cybCcHAin Ha BUKOMHE NMaAMBO CEKTOPaM, SiKi MatoTb BiAHOLLEHHS A0 PO3BUTKY, B
YKpaiHi MoXxe AaTh NowToBx AocsArHeHHto LICP. Ha cbOoroaHilHii AeHb po3mip
cybcupail  Ha BMKONHE NaAMBO nepeBullye nepepdavyBaHi cybcuaii Ha
MOHOBAIOBaHI AXepeAa €eHeprii i 3aBAaE LKOAM 3aBAAHHIO CKOPOYEHHS
rno6anbHUX BUKMAIB ABOOKUCY BYTAELLIO.

pAocarHeHHa UCP 12 Bumarae 6iabll MiLHUX 3B'A3KIB MiX CMOXWUBAHHAM i
BUPOOHMUTBOM 3 MaKCUMaAbHWM iHTErpyBaHHS iX B HalLiOHaAbHI Ta ranysesi
NAaHW; GiAbL CTIMKUX AINOBMX MPaKTUMK i MOBEAIHKM CMOXMBaAYiB, a TaKOX
AOTPUMAHHA  MiXHAPOAHMX HOPM YNPaBAIHHA Heb6e3neYHUMU  XiMIYHUMK
pevoBMHAMU Ta BiAXOAAMM.

Ha ocHoBi LICP 12 B YkpaiHi noBUHEH ByTH PO3POBAEHMI HALLIOHAABHWIA NAGH
AR, KU BKAOUAB OU 3aX0AM LLIOAO MIABULLEHHS ePEKTUBHOCTI BUKOPUCTAHHS
BOAM Ta eHeprii, 3anobiraHHs i CKOPOUYEHHS BIAXOAIB, NepepobKu, NOBTOPHOMY
BUKOPUCTAHHIO Ta YNpaBAiHHA pecypcamu. Ui naaHuM cnpamoBaHi Ha
NOM'SIKILIEHHS BNAWBY Ha HaBKOAMULLHE CEPEAOBULLE i 3A0POB'A AIOAMHU, a Tak
CaMO aKTyaAbHi AASl CIAbCbKOTFO i MICbKOIO MA@HYBaHHS, KOPMNOPATUBHOI i
couianbHOI cTpaTerii, NOAITUKM CTIMKUX AEPXaBHMX 3aKyniBeAb. [py HanexHin
MOAITMYHIM NiaTPMMUI, 3aBAAKKU LICP 12, B YKpaiHi MOXHa CyTTEBO 03A0POBWTH
NPUPOAHE CEPEAOBMLLE, LLIO € OCHOBOK 6iAblL AKICHOrO XapuyBaHHS i OTXe,
3MilUHeHHs 3po0poB'a (LICP 2, 3); BianoBiaaAbHa 3a CTiMKICTb A0 BIOTMUHMX i
abiotnuHux crpecie (LICP 13 i 15); cnpuati 3abe3neyeHHto ripAHOi 3aMHATOCTI
(LICP 8) i 3abesneuyeHHs 3ac0b6iB A0 iCHYBaHHA B CiAbCbKMX paioHax (LICP 1).
AAA pocsirHeHHss camoro X LICP 12, HeobxiaHO nepll 3a Bce 0OMEXUTU HECTilKe
NMPOMUCAOBE CiAbCbKE FOCMOAAPCTBO Yepe3 MOro HeraTMBHUM BMAMB Ha iHLI
LICP, Bkatouyatounm LICP 6, OCKiAbKM HecTilke CinbCbKe T[OCMOAapCTBO €
HaMbiAbLLMM KOPWUCTYBAuyeM MpPiCHOBOAHMX pecypciB; LCP 2, 15, oCKinbkK €
OCHOBHOO MpPUYMHOIO BTPaTK BioAoriuHoro pisHomaHiTTa; LICP 7 uepes cBoto
3aAeXHiCTb Bia BUKONHOro naamea; LICP 14 uepes Te, O CTOKM 3 3aAULLKAMMU
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AOBPUB i NECTULMAIB 3aOPYAHIOOTb IPYHT Ta BOAOMMMU, CTBOPIOOUN MEPTBI 30HU
B Mmopsax; UCP 13, Tomy WO Lie OCHOBHE AXEPENO BUKUAIB MAaPHUKOBUX rasiB.

LCP BMKAMKaAM BEAMKMI iHTepeC i Be3Aiu iHiuiaTUB 3i CNpUSIHHA CTaAoOMy
po3BUTKY. [poTe nporpec B ix peanizauii 0bMexXeHWn i NoBiIAbHUI, 0COBAMBO B
TakUX 0bBAACTAX, AK CTiKe CrnoXuBaHHA i BUpPobHuuTBO (LUCP 12), wWwo €
HaMBaXAMBILLMM aCreKTOM CTaAOTr0 PO3BUTKY.

3 opHOro 60Ky, BWMPOOHWYI npouecHM MOBUHHI  y3ropxyBaTucs 3
ObYHKLIOHYBaHHSAM COLLiaAbHO-EKOAOTIUHUX CUCTEM, @ 3 IHLIOro BoKy, CoXMBaui
NOBWHHI ByTM 06i3HaHi i A0bpe NOoiHGOPMOBAHI, NMIATPUMYHOUM CTiMKi 6i3Hec-
MOAEAI Yepe3 CBOI PiLLEHHS MPO NOKYMNKY.

BUCHOBKM.

AOCANIAXKEHHA IHAMKATOPIB AASI KOXHOI LIAbOBOI 3apadi He BUSBUAMCS
obHapiAMBUMKU. HaBnakM, BOHM MIATBEPAWMAM, HACKIABKM CKAAAHO Oyae
60poTNCS 3 OCHOBHUMMW PYWIAHUMM CUAGMM | MPUUMHAMU  CEPUO3HUX
E€KOAOTIUHMX Ta CoLiaAbHMX KPU3, 3 AKMMMW B AAHWUM YacC CTUKAETbCA CBIT, OCKIAbKK
iHAMKaTOPW B OCHOBHOMY BMMIpPHOIOTb CTaH NpobAeMu. BkasiBKM LLLOAO TOTO, SIK
MOAIMWWTM CUTYaLito, HOCATb 3araAbHW Xapaktep. HanbAMXUMI  PO3rAsA
NIATBEPAXYE BIACYTHICTb HaraTbox iHCTPYMEHTIB MOHITOPUHTY, @ TaKoX CAabKiCTb
icHytounx. HasiBHi He3HauHi AaHi rOBOPATb TiIAbKW NPO HEBEAMKUIM NMPOrpec.

B3aemo3B'azok LICP 12 3 6iAbWICTIO iHIWKMX LiAeH NIATBEPAXYE iX
AKHANLLBUALLE AOCATHEHHS, B TOM Xe Yac AOCATHEHHS iHLIWX LiAeH CNPUSATUME
pocsirHeHHto LICP 12. Omxe, HeobxiaHO npocyBaTUCA B yCiXx 06AaCTAX OAHOYACHO.
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AHOTALYA:

BaXAMBWUM i aKTyaAbHWM acnektom cydacHoi 6ioTexHonorii Ta dapmakonorii € po3pobka
npenaparis MeTaboAiUHOrO TUNY A, LLLO 3AATHI PETYAIOBATH EHEPreTUUHUI Ta NAACTUYHUIA 0OMIH B
AKTMBHO OYHKLIOHYOUMX CUCTEMAX OpraHiaMy, Aitoun K eHepreTMuHuin cTabinizaTop Ta akTBaTop
Ha MOAEKYASIPHOMY PiBHi 3 WMPOKUM TepaneBTMUYHUM Aiana3oHoM. Haibiabw 6aratorpaHHUMM
MOXAMBOCTSIMU B NMA@HI MeTabOAIYHOI KOPEKLIT GYHKLIIOHAABHOTO CTaHy i Pe3UCTEHTHOCTI OpraHiamMy
BOAOAIOTb KOMMOHEHTU UMKAY Kpebca, 30kpema OyplTUHOBa KMCAOTA, WO € YHIBEPCAAbHWM
NPOMIXXHUM BHYTPILUHBOKAITUHHUM MeTaboaiTom [1].

BCTYI.

B ocHoBI Aii BypLUTMHOBOI KMCAOTH Ta il CMOAYK € MOAU®IKYIOUMIA BMAMB Ha
NpoLUEeCcH TKAHMHHOrO METaboAIBMY — KAITUHHE AMXaHHS, iIOHHWI TPaAHCMOPT,
CUHTE3 binKiB. Y cTaHi ¢isionoriuHoi HopMK BYpLUTUHOBA KUCAOTA MaiXe He
NPOSIBASIE BNAMBY Ha OpraHiam AtOAMHKM abo TBapuHW. MpoTe npu NMOMipHUX Ta
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CEPEeAHIX BIAXMAEHHSX BiA HOPMMW BBEAEHHSI CYKLMHATIB 3yMOBAIOE BIAHOBHWUM
edekT, WO 6iAbLL BUPaXEHUI NPW 3HAUYHKX 3PYLLUEHHSAX B OPraHiami B CTOPOHY
NaToAOrYHOro cTaHy. Y LuboMy i BinobpaxkaeTbes BUBIPKOBA Aist CYKLIMHATIB, apxe
BOHW iHTEHCMBHO NPOHUKAKOTb AULLIE B TKAHWUHM ab0 KAITUHM, LLO 3HAXOAATLCA B
cTaHi 36yAXEHHS UM NATOAOTIUYHOI 3MiHK [2, 3].

Kpim 6e3nocepeAHboro BMAMBY Ha KAITMHHWIA MeTaboaidaMm 6ypLUTUHOBA
KUCAOTa@ BKAKOUYAE CUTHAAbHI MeXaHi3MU, NIAIPYHTAM AKUX € HAABHICTb Y Pi3HUX
TKaHMHax cneundiyHmMx A0 Hel peuenTopis [4].

OCHOBHA YACTHHA.

Mpv nonBi ek30reHHoi BYPLUTMHOBOI KUCAOTU B KPOBI, PELENTOPHI CUCTEMM
opraHiamy cnpunmaroTb il MOSBY SIK CMTHAA MOXAMBOI TiMOKCIi B TKaHWHaXx.
OpraHiam BIANOBIAHO GOPMYE YyNepeaXeHy akTMBauilo ¢i3ionoriyHMx Ta
6ioXiMiYHMX KOMMNEHCATOPHUX PeaKLii.

EK30reHHe HaAXOAXEHHS  CYKUMHATIB  CTMMYAKOKOTb  CUHTE3  Binka,
remMornobiHy, nopdipuHiB, iHCYAIHY, 3aCBOEHHSA TAOKO3W Ta XUPHUX KWUCAOT, a
TaKOX iIHTEHCUDIKYIOTb AUPY3it0 KUCHIO B Pi3HI TKAHUHW 1 OPraHu, CTUMYAKOHOUM
KAITUHHE  AMXaHHS, HOPMaAi3yloTb  aKTUBHICTb  CYKUMHATAETAPOreHasm,
MOCUAIOIOTb  BIOEAEKTPUUHY aKTMBHICTb Cepus, MOAIMLYIOTb FeMOAUHAMIKY,
NPUrHIYYKOTb  NPOLECU  MNEPEKUCHONO  OKUCAEHHA  AiniaiB,  GOpPMYHOTb
KapAiOnNpoOTEKTOPHY,  renatoTpPonHy,  aHTUCTPECOPHY,  aKTOMPOTEKTOPHY,
paAionpPoOTEKTOPHY, apanTOreHHy, NPOTUBOBIPYCHY, aHTUTOKCUUHY, penapaTuBHyY
Ta HOOTPOIHY AitO.

BpaxoBytoun unceAbHi ekcnepumMeHTaAbHI AaHi, ePEKTUBHICTb BUKOPUCTAHHSA
€K30MEHHUX CYKLUMHATIB MOXAMBO MOAIMWWUTA 3@ PaxyHOK iX BUKOPWUCTaHHS Y
NoeAHaHHI i3 3acobamu, WO OAHOYACHO 30iAbLUYIOTb pPiBEHb EHAOreHHOI
6YPLUTUHOBOT KUCAOTK Ta aKTUBHICTb CyKUMHATAETiAPpOreHasn. A0 TakMX PEUYOBUH
CAiA BiAHECTM rayTamiHoBY KUCAOTY (FK), MOXAMBOCTI SIKOT YHiKaAbHi: Biablue 12
TpaHcaMiHa3HUX nepeTBOPEHD, OKWUCAIOBAAbHE  Ae3aMiHyBaHHSA Ta
AEKAPOOKCUAOBAHHS | METUA acnapTaTHWUM LUAAX BeAyTb AaHy ¢isionoriyHo
aKTMBHY pPEYOBMHY B KiHLUEBOMY pe3yabTaTi B UMKA Kpebca, cnpusaiotb
YTBOPEHHIO EHAOTEHHOI BYPLUTUHOBOT KUCAOTH [5].

lAyTamiHOBa KucnoTa 6epe ydacTb B €HEPreTMYHOMY, MAACTUUHOMY,
AiniAHOMY 06MiHax, € KOAEKTOPOM HebIAKOBOro asoTy, 3apifiHa B CUHTES3I
3aMiHHMX aMiHOKMUCAOT Ta iHLWKWX BIOAOTIUHO aKTUBHUX CMOAYK, aKTUBYE 0bUABa
LWASIXM 3HELLKOAXKEHHA amiaky, UMKA CUHTE3Y CEUYOBWMHW i TAYTAMaTCUHTETUUHY
peakuito. YNPOAOBX OCTaHHIX POKIB Y MEAWUMHI po3noyasu BUKOPUCTOBYBATH
CMOAYKM METABOAIMHOrO TUMY Aii, WO CMPOMOXHI PeryAroBat eHepreTMyHUn
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romMeocTas y TKaHWHax XWTTEBO BaXAMBMX OpraHiB, WO nepebyBatoTb B CTaHi
AKTUBHOIO  @i3ioAOriYHOrO 36yAXeHHA abo MaToOAOruHOI 3MiHW. Takumu
peyoBUHAMMK € TAyTamiHOBa Ta OYpLUTMHOBA KWCAOTa Ta iX COAi. Ha iX ocHOBI
MEANYHOIO apMaKoAOTiErd PO3POBAEHO Ta BMNPOBAAXEHO 3HAUHY KIAbKICTb
npenaparis:

1. Mpenapat, WO MICTATb FAYTaMIHOBY KWUCAOTY, abo ii moxiaHi: «TAyTapriH»,
«Hooratotua», \oraytam-1», «\oraytam-2», «TAyToKCUM», «FAyTameBiT Ta iH. [6, 7, 8].

2. [Mpenapatu, WO MicTATb BYPLUTUHOBY KUCAOTY, abo ii noxiaHi: «KoHpepoH»,
«PeambipuH», sAiMoHTap». <Kataxpom», «Bitapakonr, <KepaToHik», <AHTaBIT, «AHA»,
«BitamepiH», «FAHTapHWUI enikeupr», «MeKkcuaon», «foneHTap», «Cydan» Ta iH. [9, 10].

Y ranysi TBapvHHMUTBaA Ta BETEPUHapii iCHye psaA HanpautoBaHb LOAO
BUKOPUCTaHHA BypLUTUHOBOI Ta FAYyTaMIHOBOI KMCAOT, @ TakOX iX MOXIAHMX AK
OKpPeMMX BIOAOTIUHO aKTUBHMX PEUYOBUH abo X Yy CTPYKTYpi BIOAOMUHO aKTUBHUX
npenapatiB Ta KOPMOBUX A0BABOK. Tak, B IHCTUTYTI BETEPUHAPHOI MEAULIUHM
HAAH, 6yAn0 NPOBEAEHO PSAA AOCAIAKEHb HA CBUHSIX PI3HMX BIKOBUX rpyn LWOAO
HEraTMBHOr0O BMAMBY Ha iX OpraHiaM TEXHOAOTIYHUX CTpec-paKkTopiB Ta
BCTAHOBAEHO MO3UTUBHUIM BMNAMB HATPiEBOI COAI  OYPLUTUHOBOI  KWUCAOTH
(cyKuMHaTy HaTpito) Ha NiABULLEHHS EHEPreTMUYHOro NOTEHLiaAy, PiBHA apanTauji
i NpoaAyKTMBHOCTI TBapuH [11, 12].

BcTaHOBAEHO MO3WTUBHWI BMNAMB BUKOPWUCTAHHSI OYPLUTMHOBOI KUCAOTU B
CKAAAI KOPMY Ha OpraHiam CynopoCHWX CBUHOMATOK, 3HUXEHHS eMOpioHaAbHOT
CMEPTHOCTI, NIABULLLEHHSA KPYMHOMAIAHOCTI Ta XXUTTE3AQTHOCTI OTPMMAHMX Bip HUX
notomkis [13,14,15].

KaHaaH A.P. i3 cniBpobiTHMkamu [16] BCTAaHOBWAW, LIO 3rOAOBYBAHHS
6YypPLUTUHOBOI  KMCAOTM  KypaM-Hecyvykam €peBaHCbKOi MOPOAM  MOAIMLIYE
iHKy6aLiiHi BAACTUBOCTI SIELLb, 3HUXYE eMOPIOHAAbHY CMEPTHICTb, MOCUAIOE PiCT
Ta PO3BUTOK eMBPIOHIB Ta BUBOAMMICTb Kypuar.

BukopuctaHHa npenapatiB «AHTapoc natoc» i «CyKuMHAT 3aAni3a» B AKOCTI
KOPMOBOi A0DaBKM CaMKaM AWCULb B Mepios BIATBOPEHHA  3AIMCHIOE
CTUMYAIOIOUMIA  BMNAMB Ha remMonoes, iHTeHcudikaujlo BYrA€BOAHOIO Ta
MiHepaAbHOro 06MmiHiIB [17].

AOCAIAKEHO BMAMB CYKUMHATY Y CKAAAI Npenaparty «AHTapoc NAKC» Ha CTaH
XBOPUX paxiTom nopocsT. BiamiueHo paa BioxiMiuHKUX Ta MOPPOAOTIUYHMX 3MiH B
iX opraHiami, 30Kpema niABULLEHHS IHTEHCMBHOCTI POCTYy Ta pPO3BUTKY,
36iAbLLIEHHA BMiCTY reMoraobiHy, epUTPOLIMTIB Ta AEMKOLMTIB B KpoBi [18].

BvBUeHa apanToreHHa cTpec-koperytoua Aif OypLUTUHOBOI KMCAOTM Ha
TEXHOAOTIYHOMY eTani BIAAYYEHHSA MOPOCAT, WO CNpUSAE 3MILUHEHHIO iX
¢isionoriuHoro crtatycy Ta imyHobioAoriyHOi  peaktMBHOCTI. Kpim  TOrO,
BUKOPWUCTaHHA AQHOIO iHTEpMeAiaTa LUMKAY Kpebca cynopocHUM CBMHOMAaTKaM
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AO3BOASAE 30IAbLLUMTU BIACOTOK BMXOAY XXMUTTE3AATHUX MOPOCAT i 3MEHLLEHHSN
KiAbKOCTi MEpPTBOHapPOAXEHMX [19].

Mo3nTMBHUM 6YB AOCBIA i3 3aCTOCyBaHHAM 6YypPLUTMHOBOI KMCAOTU Pa3oM 3
aHTMBIOTMKaMK B CEPEAOBULLI AASI 3DepiraHHst cnepMu KHYpPIiB-NAIAHUKIB. ApXe
Ue CnpuanO MIABULLEHHIO BWXMBAHHA CMNepmaTto30ipAiB Ta 3anAipHEHOCTI
cBMHOMaToK [20].

3ropOBYBaHHSI KOPMOBOT A0BaBKK «fAHTap» BUCOKOMPOAYKTUBHUM KOPOBaM
i3 po3paxyHky 100 r/roA. Ha A0by BnpopoBX 20-Tn A6 noainwiye MeTaboAiyHi
npouecu B MiOKapAi, HOPMaAi3ye @YHKUIOHaAbHWUI CcTaH cepus. Takox
chopMyAbOBaHa AOLLABHICTb BWKOPWCTaHHA KOPMOBOI AOBaBKM «HAHTap» B
CMOPTUBHOMY  KOHSIPCTBI  AAA MIABWLUEHHS Mpaue3paTHOCTi  KOHeW Ta
HopMaai3auii nokasHukis EKT [21].

daxisuamu Kypcbkoro HAI arponpoMmncAOBOro BUPOHHULTBA PO3POOAEHUI
O6YPLITUHOBUI BIOCTUMYASITOP. AO CKAAAy MOro iH'EKLiIAHOI $OpPMM BXOAWTb
6ypwiTMHOBa KucnhoTa Ta ACA®-2. AaHWI npenapaT MpoABUB  BUCOKY
iIMYHOCTUMYAIOIOUY aKTMBHICTb, LUBMAKO | €QEKTUBHO HOPMAAI3ye OOMiHHI
npouecu [22].

Humphrey T.J. et al. [23] po3pobAeHi pekoMeHAaLi N0 BUKOPUCTAHHIO Ha
nTaxonepepobHUX MIANPUEMCTBAX rapaymx po3umHiB 6ypPLUTUHOBOI KUCAOTU AASE
06p06KKM NPOAYKLLT 3 METOO AiKBiAALT KOHTaMiHaLLT il caAbMOHEAAMU.

MuxannaeHko A.M. NOBIAOMASIE NMPO TEXHOAOTiO NepeaiHKybaLinHoi 06pobKm
KaunHKX feUb 0,06%-HUM PO3YMHOM BYPLLTUHOBOI KUCAOTH, LLIO Ma€E NO3UTUBHUI
BMAUB Ha eMbpioreHes Ta 3HMXEHHSI eMOPIOHAAbHOT CMEPTHOCTI KaueHsAT [24].

Mia yac NPOBEAEHHS KAIHIYHOTO BUNPOBOYBaHHA KOMMAEKCHOIO Npenapary Ha
OCHOBi  OYpLUTMHOBOI KWUCAOTM | TiApOAi3aTy KpoBi OyAO BCTAHOBAEHWI
MO3UTUBHUM BMNAMB Ha 30EpEeXeHiCTb TEAAT-MOAOYHMKIB Ta Ha iXHiK
cepeaHbopob0BUM NpupicT [25].

MpotacoB b.l., Komiccapo Il [26] iHPopMyHOTb NPO PO3POBAEHHS
MiHepaAbHO-OpraHiuHoi cnoAykn KIM, A0 CKAapy SIKOI BXOAWMTb KaAil i PO3UMHI
COAi MaAOHOBOI Ta OYpLITMHOBOI  KWUCAOT. Take MOEAHAHHS KOMMOHEHTIB
aprymMeHTyBano NoAidakTopHy (iMyHOMOAEAKOHOUY, apAanToreHy, aHTUAOTHY) Ait0
npenapaty, 30KpemMa HOpPMaAi3aLjilo KAITMHHOMO AMXaHHs, cTabiaizauito
06MiHHMX NpOLECiB, aKTMBI3aUil0 npoueciB depMeHTalii, iHTeHcUdiIKaLio
nepeTpaBAEHHA Ta 3aCBOEHHS NOXUBHUX PEYOBUH KOPMY.

Po3pobreHa Komnosuuis 3 OypWITUHOBOI i AMMOHHOI KWUCAOTH, fiKa
3ropOByBanacb Kypuyatam Kpocy «3opsi-17» i 3ymoBMA@  36iAbLLEHHSA
iHTEHCMBHOCTI iXHbOIr0 POCTY Ta 36epeXXeHoCTi NoroAis’a [27].

CTBOpEHHSI ONTUMAaAbHOT CXEMUW NEPOPAALHOIO BUKOPWUCTAaHHA BYpPLUTUHOBOI
KUCAOTU 3YMOBWAO 3HUXEHHSI CMEPTHOCTI KPOAEHAT Maixe B 2,4 pasu Ta
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3POCTaHHSA IHTEHCUBHOCTI MPUPOCTIB iX XXMBOI Macu, a B KPiAbYMX 3MEHLLEHHSA
KIAbKOCTi BUKMAHIB [28].

Hu3bka TOKCUYHICTb rAyTamMiHOBOI KUCAOTH i i COAEN,
KOMMAEKCOYTBOPIOBaAbHA BAACTMBICTb 3 HioMeTanaMu, 3AATHICTb peryAoBaTtu
€eHepreTMYHUn romeocTas i3 3MiHO MeTaboAIUHUX BAACTMBOCTEN MITOXOHAPIM
NpW MNaTOAOTYHMX CTaHax Ta E€KCTPEMAaAbHUX CUTyaLisX € NepeayMOBOK AO
NOsiIBU HOBWMX HaNPSMKIB ii BUKOPUCTAHHSI Ta CTBOPEHHS BUCOKOEDEKTUBHMX
AiKapcbKkux 3acobis [29, 30].

Ceboto M.B. [31] po3pobaeHo BioAoriuHO akTUBHUI Npenapart «[AroTam» Ta
noro moamdikauia «fArotam-1M» | Ha OCHOBI pe3yAbTaTiB MOro BUNpPobyBaHHS
BCTAHOBAEHO, LLO 3@ IHTPaBEHO3HOrO Ta MiALKIPHOrO BBEAEHHSA «[ArOTamMy» B
cxemax iHAYKUii roHapoTponiHoMm OCI NoAiOBYAITUBHOI peakKLii y KOpiB-A0HOPIB
36iAbLUYETLCA BUXiA MPUAATHMX eMOPIOHIB. Kpim TOro, BUKOPUCTaHHS npenapary
«ArOTaM» 3a CTUMYAALIT aHaAoraMu NpocTarAaHAMHY Faq cTaTeBOI OXOTU SIK Ha
®OHI  BiTaMiHHO-MiHEpPaAbHOI  MIAFOAIBAI  TeAUUb-peumnieHTiB  abo  Aule
BiTAaMiHHOI MIABULLYE NPUXUBAIOBAHICTL eMOpPIOHIB, NepecapkeHux Ha 7-my
A0BY CTaTEBOrO LIMKAY.

BcTaHOBAEHO, LLO 6iOAOTIYHO aKTUBHUI Npenapart «[AtoTam» Ta «[AloTam-1Mb,
BBEAEHWI B OpraHiaM KOpiB Ta TeAUUb YKPaiHCbKOi YOPHO-ps6Oi MOAOYHOI
NMopoAu Ha 6-8-My A0BY MiCASl LUTYYHOrO OCIMEHIHHSA, 3MIHIOE aKTUBHICTb
dEPMEHTIB | KOHLEHTPALIIO CTaTEBUX FTOPMOHIB B KPOBi TBApWH, iHTEHCUDIKYE
eHepreTMuHui, OIAKOBMIM Ta  HOPMaAi3ye  BYrA€BOAHMI  0OMiIH  6e3
iMYHOTOKCHMYHOI, iIMyHOMOAEAIOHOUOI Aii, HE 3MIHIOKOUM XIMIYHWI CKAAA MOAOKA.

MapaHTepanbHi iH €KL KOPOBaM YKpaiHCbKOT YOPHO-PSI60i MOAOYHOT NOPOAU
6ionoriuHO akTMBHOrO npenapaty «FAoTaM-1M» Ha 4-6-Ty A0By NiCAst OTEAEHHSA
iHTEHCUOIKYIOTb  NMPOLECU NEPETBOPEHHA TAOKO3W | TpaHCaMiHyBaHHSA
aMiHOKMCAOT Ha 14-Ty po0y, WO 3abesneuye eHeprielo Ta MNAACTUYHWMMU
MeTaboAiTaMK NPOLEC iHBOAKOLIT MaTKU B MiCAAPOAOBUIA nepioa. Taki 3MiHU B
06MiHHMX NpoLecax y OpraHiaMi KOpiB CNPUSIOTb 3MEHLLEHHIO TEPMIHY NPUXOAY
B CTATEBY OXOTY Ta 30iAbLUEHHIO iX 3aNAIAHEHOCTI MICAS NEPLIOTrO OCIMEHIHHS.

BBeaeHHst TpbOX iH'eKUi npenapaty «[AtoTam-1M»  KOpOBaM TFOALUTUHCBKOI
NMOPOAM MNOUMHaKUM 3 265-267 AHA TIABHOCTI 3YMOBAKOE PI3HOCNPAMOBaHY
MiHAMBICTb BMICTY B KPOBiI XOAECTEPUHY, TPUTAILEPWAIB, aAbBYMIHIB, IO CrpUsiE
6iAbLLI LUBUAKOMY BIAHOBAEHHIO BIATBOPHOI GYHKLIT B nicAspoaoBuMii nepioa [32, 33].

BUCHOBKM.

Ha ocHOBi rAyTamMiHOBOI KMCAOTM pPO3POBAEHO AiKyBaAbHI Npenapatu
«AyTaconr, «Mpodxekren-1», «<Peabinit» - papmMakoAoriuHa Aif AKUX CpsMOBaHa
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Ha HOPMaAI3auil0  KMCAOTHO-AYXHOI pPiBHOBarM, BOAHO-EAEKTPOAITHOMO Ta
eHepretTMyHoro  obMiHy Yy  XBOPMX  FOCTPUMM  LUAYHKOBO-KULLKOBWMM
3aXBOPIOBAHHSIMW HOBOHAPOAXEHUX TEASIT, LLLO TAKOX MPOSIBASIE aHTUKETOTEHHI
i AETOKCHKaLiMHI BAacTMBOCTi [34, 35].
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