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About the journal

The International Scientific Periodical Journal "Modern Engineering and Innovative Technologies" has been published since
2017 and has gained considerable recognition among domestic and foreign researchers and scholars.

Periodicity of publication: Quarterly

The journal activity is driven by the following objectives:

e Broadcasting young researchers and scholars outcomes to wide scientific audience

e Fostering knowledge exchange in scientific community

e Promotion of the unification in scientific approach

e Creation of basis for innovation and new scientific approaches as well as discoveries in unknown domains
The journal purposefully acquaints the reader with the original research of authors in various fields of science, the best examples of
scientific journalism.
Publications of the journal are intended for a wide readership - all those who love science. The materials published in the journal
reflect current problems and affect the interests of the entire public.

Each article in the journal includes general information in English. The journal is registered in INDEXCOPERNICUS.
Sections of the Journal:

Library of Congress Classification Outline Sections
Subclass TJ/ TJ1-1570 Mechanical engineering and machinery
Subclass TK / TK1-9971 Electrical engineering.
Subclass TA /TA165 Engineering instruments, meters, etc. Industrial instrumentation
Subclass TK /TK5101-6720 Telecommunication
Subclass TK / TK1-9971 Electrical engineering. Electronics. Nuclear engineering
Subclass TN/ TN1-997 Mining engineering. Metallurgy
Subclass TS/ TS1950-1982, TS2120-2159 Animal products., Cereals and grain. Milling industry
Subclass TS/ TS1300-1865 Textile industries
Subclass TK / TK7800-8360 Electronics
Subclass T/ T55.4-60.8 Industrial engineering. Management engineering
Subclass T/ T351-385 Mechanical drawing. Engineering graphics
Subclass TA /TA1001-1280, Subclass TL / Transportation engineering, Motor vehicles. Cycles, Highway engineering. Roads
TL1-484, Subclass TE / TE1-450, Subclass TF / TF1-1620 and pavements, Railroad engineering and operation
Subclass TH / THI-9745 Building construction
Subclass T/ T55-55.3 Industrial safety. Industrial accident prevention

Innovative economics and management, Innovations in pedagogy, Innovative

Additional sections approaches in jurisprudence, Innovative philosophical views
R equirements for articles

Articles should correspond to the thematic profile of the journal, meet international standards of scientific publications and be
formalized in accordance with established rules. They should also be a presentation of the results of the original author's scientific
research, be inscribed in the context of domestic and foreign research on this topic, reflect the author's ability to freely navigate in the
existing bibliographic context on the problems involved and adequately apply the generally accepted methodology of setting and
solving scientific problems.

All texts should be written in literary language, edited and conform to the scientific style of speech. Incorrect selection and
unreliability of the facts, quotations, statistical and sociological data, names of own, geographical names and other information cited
by the authors can cause the rejection of the submitted material (including at the registration stage).

All tables and figures in the article should be numbered, have headings and links in the text. If the data is borrowed from another
source, a bibliographic reference should be given to it in the form of a note.

The title of the article, the full names of authors, educational institutions (except the main text language) should be presented in
English.

Articles should be accompanied by an annotation and key words in the language of the main text and must be in English. The abstract
should be made in the form of a short text that reveals the purpose and objectives of the work, its structure and main findings. The
abstract is an independent analytical text and should give an adequate idea of the research conducted without the need to refer to the
article. Abstract in English (Abstract) should be written in a competent academic language.

The presence of UDC, BBK

Acceptance of the material for consideration is not a guarantee of its publication. Registered articles are reviewed by the editorial
staff and, when formally and in substance, the requirements of the journal are sent to peer review, including through an open
discussion using the web resource www.sworld.education

Only previously unpublished materials can be posted in the journal.

R egulations on the ethics of publication of scientific data and its violations
The editors of the journal are aware of the fact that in the academic community there are quite widespread cases of violation of the
ethics of the publication of scientific research. As the most notable and egregious, one can single out plagiarism, the posting of
previously published materials, the misappropriation of the results of foreign scientific research, and falsification of data. We oppose
such practices.
The editors are convinced that violations of copyrights and moral norms are not only ethically unacceptable, but also serve as a
barrier to the development of scientific knowledge. Therefore, we believe that the fight against these phenomena should become the
goal and the result of joint efforts of our authors, editors, reviewers, readers and the entire academic community. We encourage all
stakeholders to cooperate and participate in the exchange of information in order to combat the violation of the ethics of publication
of scientific research.
For its part, the editors are ready to make every effort to identify and suppress such unacceptable practices. We promise to take
appropriate measures, as well as pay close attention to any information provided to us, which will indicate unethical behavior of one
or another author.
Detection of ethical violations entails refusal to publish. If it is revealed that the article contains outright slander, violates the law or
copyright rules, the editorial board considers itself obliged to remove it from the web resource and from the citation bases. Such
extreme measures can be applied only with maximum openness and publicity.
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BEHAVIORAL REACTIONS OF BODIES UNDER ATTACHED

DETENTION IN A MODULAR-GROUP CAGE
Varpikhovskyi R. L.
Candidate of agricultural sciences
Vinnytsia national agrarian university

Abstract. It is recommended an improved loose-box method of keeping repair heifers and
heifers using the developed modular group cage for animal recreation at low-capacity milk
production enterprises and farms, which will allow the use of developed devices and elements of
internal equipment and reduce breeding costs. one animal on average by UAH 440, to reduce by 9
days the term of heifers to reach a live weight of 400 kg, to increase the milk productivity of first-
born cows by 1.7-2.2 kg of milk, to improve the reproductive capacity of cattle and maintain their
health.

Keywords: behavior, heifers, animals, group, cage, content, reaction, productivity, stress.

Introduction.

In tethered livestock, special attention is paid to the behavior of animals and
exercise, which affects the consumption of feed, water, metabolic processes in
tissues, skeletal muscle tone and milk productivity of cows. they do not always allow
to use production areas effectively, to comply with sanitary and hygienic
requirements for the maintenance of repair heifers and heifers, to apply modern
methods of feeding and watering animals, waste removal and storage, to provide
sanitary and hygienic requirements for milk.

Review of literature sources. According to M.V. Chorny [11], O.V. Kozenko
and others. [5], O.S. Yaremchuk and others. [12], exercise is an important element of
milk production technologies, animal health, and viable offspring.

According to M.V. Demchuk [2], the motor activity of cattle has a positive
effect on the functioning of the cerebral cortex, which promotes the synthesis and
release into the blood of hormones of the hypothalamus and pituitary gland. Their
action enhances the functional activity of the endocrine glands, cardiovascular
system, respiratory system, kidneys, liver, digestive tract. development and
productivity of livestock, including heifers and first-born cows. Providing animals
with active exercise promotes a protective barrier in the body to the action of adverse
environmental factors, changes behavioral responses, relieves stress [7].

This measure promotes better formation of glandular epithelium in animals,
proportional to the development of all parts of the udder. Udder massage in heifers is
recommended for 1-3 months before calving by manual, mechanical and vacuum
methods [4].

Therefore, active exercise, hardening, skin care and prevention of hooves are
important elements of the guarantee health of repair heifers, heifers and first-born
cows for their tethered maintenance.

Ethological research makes it possible to identify factors influencing animals
and adjust the conditions of their maintenance and care, to develop measures to
improve methods of rearing young animals and increase the efficiency of livestock
production [10].
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The behavior of cattle is assessed by observing the manifestation of the herd
reflex, the reaction to the presence or absence of food, its quality and duration of
consumption, choice of rest, duration of rest lying down and standing, the need for
active movement, urination and defecation, body surface care , state of hunting,
duration of lactation, reaction to the milking process.

The transition of animals from winter to summer keeping not only changes their
natural resistance of their body, but also affects their behavior and productivity. At
the same time, lactating cows spent less time eating and resting, and their average
daily milk yield decreased by an average of 1.9 kg.

It is established that about 80% of stress in animals is associated with violations
of feeding and housing conditions and only 20% are due to other factors [8].

Reducing the natural resistance of animals, violation of the conditions of their
detention indoors leads to significant changes in metabolic processes, which is the
beginning of a decrease in adaptability and immunological reactivity of the organism.

Thus, the behavior of animals, their response to various factors, including stress
factors, largely depend on the conditions of keeping and feeding , compliance with
production processes [1]. Therefore, control over the behavior and physiological
condition and metabolic status of animals in different ways of keeping repair heifers
and heifers can answer the question of establishing the best option for their
maintenance on low-capacity dairy farms.

The purpose and objectives of the study. The purpose of the study is sanitary
and hygienic assessment and improvement of breeding heifers and heifers based on
studies of animal behavior and productivity using modular group cages.

The research program provided for the following tasks:

- to study the behavior of heifers in different ways of rest and milk

productivity of first-born cows using modular group cages,

- to determine the clinical condition of heifers and first-born cows. and loose

methods of detention in modular group cages.

Research methodology.

All experiments were performed on animals of the Ukrainian black-spotted dairy
breed. Selection of animals into experimental groups was carried out on the principle
of analogues, taking into account the breed, sex, age and live weight [6]. For the
experiment, 40 heads of repair heifers with an average live weight of 380-400 kg
were selected and divided into four experimental groups.

Animals were kept in modular group cages for 10 heads each. Heifers of the first
group were kept in stalls tethered with grazing, the second - loosely on a deep litter
(straw), the third - loosely-combi-boxing, the fourth - loosely with rest in the boxes.
For this purpose, the developed modular-group cages were used, which were
equipped with stalls when tethered, and with combiboxes or boxes when tethered.

Feed was distributed to repair heifers and heifers of experimental groups by a
mobile feeder. Manure was removed from the room with a manure conveyor. The
animals were watered with water using individual and group watering cans.

Feeding of animals of experimental groups was normalized, uniform according
to the diet: corn silage - 20%, haylage (weeds) - 32%, hay of cereals and legumes -
24%, concentrated feed - 21%, premix - 2, 6% and table salt - 0.4%. The total
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nutritional value of the diet ration was 10 feeds. from with a dry matter content of
12.7 kg, digestible protein - 1320 g, sugar - 538 g, starch - 946 g, calcium - 78 g,
phosphorus - 36 g.

Heifer behavioral responses to resting places, animals lying down, lying down,
animals getting up from rest, were investigated by observing the duration of a single
element 20 numbers.

Animal behavior was monitored by the method [1, 3, 9] by measuring time for
feed consumption, rest standing in a section or group cage, or lying in a stall, combi
box, box or deep litter. The motor activity of the animals was also monitored during
free-range keeping with rest in combi boxes, boxes or on deep litter, as well as on the
walking area during tethered keeping. The duration of chewing was also determined
in animals.

Research results. Studies have shown that the response of heifers to tethered
boxing content to the size of the box structure is different.

With increasing boxing depth from 1.2 to 1.4; 1.6 and 1.8 m, this figure
increased by 0.15, respectively; 0.69; 0.90 and 1.05 minutes, compared with the
length of the structure 1.0 m (Table 1).

Table 1 - Duration of behavioral reactions of rest of heifers at different sizes of
boxing, min., M £ m; n = 32

Boxing Behavioral reactions of rest
depth, mm | place review | torso side choice | lying down | getting up
The first experiment
1200 2,52+0,01* 3,274+0,04 1,42+0,03 1,12+0,02
1400 2,89+0,02* 3,144+ 0,04 1,1840,03 1,23+0,02
1600 3,27+£0,04* 3,42+0,05 1,15+0,03 1,12+ 0,03
1800 3,42+0,01* 3,17+£0,04* 2,05+0,02* [1,31+0,03*
Second experiment
1200 3,14+ 0,02* 2,86+ 0,04 1,16+0,02 1,47+0,03
1400 2,72+0,03* 3,124+0,04 1,11+0,03 1,26+ 0,03
1600 3,33+£0,05* 3,14+0,05 1,05+0,03 1,41+0,04
1800 3,22+0,02%* 3,20+ 0,04* 1,05+0,04 1,82+0,03
Third experiment
1200 2,44+0,02%* 2,76+0,03* 1,05+£0,03 [0,72+0,03*
1400 2,88+0,02* 2,35+0,02* 1,10+£0,03 |0,82+0,04*
1600 2,93+0,03* 2,25+0,02* 1,08+0,03 |0,83+0,04*
1800 3,07+£0,04* 3,11£0,03* 1,32+0,03* |1,154+0,04

Note: * marked significant difference (p<0.05) compared to the box size of 1000 mm. boxing.

The animals' choice of torso side before lying down, getting up from rest and
going to bed also depended on the depth of the box. As an exception, the size of the
box was 1.8 m deep, for which heifers spent less time resting by 0.27 minutes. to
choose the side of the torso before rest, but more than 0.17 minutes to get up and for
0.83 minutes lying down compared to the smallest size of the submitted structural
element.
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A similar pattern in the reaction of heifers to the size of the box was determined
in a second experiment conducted on other animals.

It is established that the depth of the box affects the time of inspection of the
resting place by heifers, this is due to its size. Moreover, with the increase in the size
of the box increases the duration of this factor of animal behavior.

That is, the longer the structural element, the more time the animals need to
inspect it. After the animals adapted to the specified size of the box, they spent almost
the same amount of time choosing the side of the body before going to bed and
getting up from rest. As in the first experiment, heifers at a box depth of 1.8 m spent
different amounts of time not only to inspect the structure, but also to choose the
position of the torso for rest and getting up from rest (see Table 1).

Time , which heifers spent on the above actions at a depth of boxing 1.8 m,
compared with a size of 1.0 m, increased by 0.78, respectively; 0.24 and 0.59 minutes
Differences in the time spent by animals on going to bed in the second experiment at
different depths of the boxes were not found.

Because the first and second experiments performed on heifers in different years
yielded opposite results in different cases regarding the dependence of animal
behavior at different boxing depths, a third experiment was performed to determine
the most optimal dimensions of this structural element for heifers at 24 months.

The third experiment showed that the time the animals spent inspecting the box
increased slightly with increasing depth, except for 1.2 m, when this figure was lower
compared to similar data for the size of the structure 1.0 m. The time to choose the
side of the body by animals for rest at a depth of 1.2 m also increased by 0.18
minutes, and then with increasing size decreased by 0.19 and 0.29 minutes,
respectively, compared to a depth of 1.0 m.

The most time for this element of animal behavior was spent at the depth of the
box for rest 1.8 m. The period during which the heifers got up from rest, with
increasing depth of the box from 1.0 to 1.6 m decreased, and at depths and 1.8 m
returned to the value of the given indicator for the size of the box 1.0 m. Boxes with a
depth of 1.8 m for resting heifers are less comfortable.

It was also important to study the reaction of heifers to the option of resting in
different ways of keeping. From the table. 2 shows that heifers with different methods
of restraint before resting lying down, spend a different amount of time inspecting the
box, combo box or stall.

It was found that the most time heifers spend 7 months of pregnancy to inspect
the box, which is 1.9 minutes. more than on the stall, for 0.8 minutes - to inspect the
combibox and for 0.7 minutes, - to inspect the recreation area on deep bedding. This
indicator is also associated with the time for heifers to rest. It was found that animals
spent 2.0 times more time on this element of behavior in the leash-boxing method
than in the leash, as well as 1.5 and 1.3 times, respectively, with rest in combi boxes
and deep litter.

The duration of rest of animals is one of the main indicators in choosing the
most optimal in terms of comfort for heifers way of keeping. It turned out that the
longest rest lying in heifers for free-boxing in a modular group cage. This figure is
slightly lower for loose and combi-box heifers, in deep bedding and in stalls. The
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time for the heifers to get up with different methods of keeping and rest turned out to
be almost the same. With such methods of free-range keeping, animals do not
develop a state of anxiety, and their behavior corresponds to the physiological status
of the organism.

Table 2 - Duration of behavioral reactions of rest of heifers at different ways of
keeping in modular-group cages, min., M+ m; n=16

_ Place of rest
Behavioral
. : modular group cell
reaction in stalls : : : :
on deep litter in combi boxes | in boxes
Heifers up to 7 months of gestation
Place overview 1,4+0,52 2,1+0,63 2,24+0,52 3,3+0,52
Lying down 0,6+0,21 0,7+0,27 0,9+0,22 1,2+0,31
Lying down 27,8+4,32 31,7+5,24 32,4+5,32 35,4+5,41
Getting up 1,3+0,26 1,2+0,37 1,7+0,29 1,6+0,27
Heifers from 7 to 9 months of gestation

Place overview 1,0+0,32 1,1+0,23 1,6+0,32 2,5+0,42
Lying down 0,6+0,21 0,5+0,17 0,8+0,18 1,1+0,14
Lying down 30,2+5,23 30,6+4,42 2944531 37,4+5,44
Getting up 1,3+0,24 1,2+0,37 1,94+0,29 2,0+0,38

This conclusion is confirmed by studies of the behavior of heifers 7-9 months of
gestation in different ways of keeping.It was shown that the animals spent more time
inspecting the place of rest, going to bed and getting up from rest, and especially for a
one-time rest lying on a leash-boxing content, compared with rest in combi boxes,
deep litter or stalls (see Table 2).

Thus, despite the physiological condition of heifers, namely the gestation period
of 7-9 months, the most comfortable for them was loose housing with rest in the
boxes.

One of the objectives of the study was to monitor behavior first-born cows
during rest, obtained from heifers by different methods of keeping in the first days of
lactation. Thus, first-born cows, which were kept in a group of heifers loosely-boxed,
spent more time inspecting the place of rest, going to bed and getting up from rest, as
well as lying down, compared to first-born cows obtained from heifers with tethered
keeping. Similar in nature, the results were obtained on the first-born cows from
heifers for free-range combi-boxing (Table 3).

Comparing the data obtained from the first-born cows from heifers in the
tethered-combi-box method with similar results in animals in tethered housing, it
should be noted that the former outweighed the latter in terms of time spent on
inspecting the resting place by 0.7 minutes, Getting up from rest - for 0.6 min. and
almost did not differ in terms of duration of rest.

First-born cows with long-term free-range keeping of heifers in deep litter,
compared with similar data in animals with tethered animals, such as resting place
inspection, bed rest time and getting up from rest, duration of rest lying down,
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essential difference is not established (see tab. 3).

Table 3 - Duration of behavioral reactions of rest of first-born cows with
different ways of keeping heifers in modular group cages, min., M+ m; n=16

Place of rest
Behavioral reaction ) modular group cell
in stalls ; : ;
on deep litter | on deep litter | on deep litter
Place overview 0,5+0,12 0,8+0,44 1,5+0,65 1,6+£0,42
Lying down 0,6+0,16 0,7+0,26 1,4+0,18* 1,3+£0,21*
Lying down 29.,4+4 42 30,9+6,43 27,7+4,14 32,6+2,41
Getting up 0,7£0,21 0,8+0,19 1,4+0,14* 1,4+0,15*

Note: * marked significant difference (p<0.05), compared with rest in stalls.

Thus, the comfort indicators of first-born cows are closely related to the way
heifers are kept, which is probably due to the emergence of animals that have long
been in modular group cages and rested in boxes, as well as methods of feeding and
watering, a number of conditioned reflexes.

The above differences in some elements of the behavior of heifers in different
variants of their rest, probably due to more comfortable conditions that were created
for animals through the use of straw litter (Table 4).

Table 4 - Duration of behavioral reactions of heifers at the untied way of the
maintenance in a modular group cage, min., M+ m; n =10

Method of Behavioral reactions
holding consume food | chew gum stand move lie
Loose on deep 74,2+ 48,5+ 27,8+ 314,8+ 374,77+
bedding 0,59 0,73 0,69 1,67 1,84
Loose-boxing 78,7+ 47,6+ 31,7+ 322,6+ 2594+
0,91* 0,85 0,67* 2,05 1,73*
Difference, min. 4,5 0,9 39 7.8 15,3
% 6,1 2,0 14,0 2.5 4,1

Note: * the difference is significant (p<0.05), compared with the indicators for free-range keeping
of animals in deep litter.

With loose housing in the deep litter, heifers spent the most time (14.6%) on rest
lying down and (37.5%) on active movement and much less on eating food, chewing
gum and standing rest.

With unleashed-boxing method of keeping in a modular group cage, the number
of feed consumption by heifers per day was 3 times less, and water 1 time. They rest
several times a day standing and chewing food, but rest standing and lying down and
get up from rest lying down the same number of times (Table 5).

The detected changes in the frequency of individual behavioral reactions of
heifers in loose housing with rest on the litter or in the boxes, probably due to the
microclimate of the livestock, which was confirmed by further studies.
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On the benefits of loose housing. heifers in different periods of pregnancy,
compared with the tethered, also show the results of studies of some actions of their
behavior, which are given in table. 6.

Yes, heifers 5-7 months of gestation with loose restraint in deep litter for more
than 370 minutes. time was spent on active movement and 20 minutes. - to rest lying
down, but for 30 minutes. less - for feed consumption, for 90 minutes. - for chewing
gum and for 270 minutes.

Table S - Frequency of manifestation of separate behavioral reactions of heifers
at different ways of keeping in a modular-group cage, times a day, M+ m, n =10

Indicator Regulatory Content in a modular group cell

values loose on deep bedding | loose and boxed
Food intake 8-12 10+0,59 7£1,12%
Water consumption 4-10 8+0,95 7+1,12
Chewing gum 14-20 7£1,12 8+0,96
Standing rest 8-15 9+0,85 11+0,65
Lying down and getting up 7-20 18+3,05 16+2,18

Note: * a significant difference (p<0.05), compared with the indicators of the loose method of
keeping animals in deep litter.

Yes, heifers in the tethered-combi-box method, compared to tethered restraint,
moved much more, but spent less time feeding, resting standing and lying down and
chewing feed.

It was found that, compared to the leash, heifers 5-7 months of gestation more
than 200 minutes. time was spent on physical activity and less on food consumption,
and on rest standing or lying down and chewing gum, respectively, 60; 40, 50 and 50
minutes

Thus, loose attachment of heifers 5-7 months of gestation, compared to tethered,
has significant advantages because it promotes better motor activity of animals,
which from a physiological point of view has a positive effect on fetal development.
It also turned out to be natural that animals with loose housing spent much more time
(25.7-28.5%) on active movement and much less on rest standing (12.5-13.9%) and
lying down (30.6 -31.3%). for consumption and chewing of food, but more time they
had a rest standing. Control over the duration of individual behavioral elements of
heifers 8-9 months of gestation with loose restraint in deep litter showed that the
motor activity of animals was 2.1% higher, and resting lying down - 6.3% more than
with tethered housing. (see Table 6).

Untied-boxing of heifers for 8-9 months of gestation, compared to tethered, was
also more comfortable, as indicated by an increase of 100 minutes. time that the
animals spent on active movement, for 10 minutes for feed consumption and its
reduction, for 20 minutes. on chewing gum, for 10 minutes. to rest standing and for
80 minutes.

Analysis of the duration of individual behavioral reactions of heifers 8-9 months
of gestation showed that most of the time the animals spent in loose bedding, with
rest in combi boxes and boxes spent on lying down and standing (about 50%), less on
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movement and chewing gum (about 16-19%) and even less on feed consumption
(11.1-12.5%).

Table 6 - Duration of separate behavioral reactions of heifers at different ways
of maintenance in modular group cages and the period of pregnancy,

M+m;n=10
Behavioral reaction
Method of move eat chew gum Rest
retention & standing | lying down
min. % |min. | % | min. | % [ min. | % | min. | %
Pregnancy 5-7 months

Leashed with a| 210+ 180+ 310+ 240+ 500+
walk 0,63 14,6 2,28 12,5 5,35 21,5 3,71 16,7 4,38 34,7

Loose on a 390+ 150+ 260+ 180+ 460+
deep litter 4,14%* 27,1 4,24 10,4 16,03 18,0 3,98 12,5 7,10 32,0

Loose-combi- | 400+ 130+ 260+ 210+ 440+
box 2.40% | 2781 455 | 0| 476 | 181] 404 | 1402718 |300

Loose-boxed 390+ 140+ 270+ 190+ 450+
287% | 211 189 | %7 | 578 | 187 454 | 32| 630 P13

Pregnancy 8-9 months

Leashed with a| 170+ 170+ 290+ 260+ 550+
walk 14,44 1.8 3,94 11.8 10,09 20,1 8,41 18,1 18,28 38,2

Loose on a 260+ 160+ 240+ 200+ 580+
deep litter 38,84 18,1 4,64 11,1 9,03 16,7 7,91 13,9 21,51 40,3

Loose-combi- | 280+ 160+ 280+ 270+ 450+
box 42,39%* 19.4 10,71 11,1 7,94 19.4 21,33 18,8 7,04 31,3

Loose-boxed 270+ 180+ 290+ 230+ 470+
4932 [ 18812124127 457 | 291 18,13 169 8,56 320

Note: * the difference is significant (p<0.05), compared to the indicators for the tethered method of
keeping animals.

Thus, the most optimal in terms of both ethological and physiological indicators
was the loose method of keeping heifers with rest in the boxes. Other variants of the
free-range method of keeping heifers, namely in deep litter and with rest in
combiboxes, are inferior in some elements of behavior to the above.

Despite some discrepancies, the latter did not affect the physiological
parameters of animals. Thus, the pulse, respiration rate and body temperature of
heifers in the first, second, third and fourth periods of research in different methods
of loose restraint did not differ from the tethered in stalls with walking (Table 7).

All of the above indicators of the clinical condition of animals in the study
groups were within the physiological norm.

Previous research has shown that the most promising way to keep heifers is a
loose way to rest in boxes. This is evidenced by 11.1% more time that heifers spent
on active movement in the tethered boxing method, compared to tethered content
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(Table 8).

Table 7 - Physiological parameters of heifers in different ways of keeping in

modular group cages, M £ m; n =10

Method of retention

Research periods

first second third fourth
Pulse, beats / min.
Leashed with a walk 66,8+1,2 66,8+0,9 66,7+0,9 66,8+0,8
Loose on a deep litter 66,713 66,4+1,1 66,8+1,0 68,1+1,3
Loose-combi-box 66,9+1,8 69,2+0,7 68,9+0,8 69,2+1,2
Loose-boxed 66,8+1,5 67,4+0,9 67,2+1,2 66,8+1,4
Respiration rate, times / min.
Leashed with a walk 18,9+0,3 18,8+0,7 18,9+0,5 18,9+0,7
Loose on a deep litter 18,9+1,3 20,3+0,8 19,8+1,0 18,6+0,8
Loose-combi-box 19,1£0,2 19,2+0,7 19,0+1,1 19,8+1,2
Loose-boxed 18,6+0,7 18,8+0,6 19,1+0,4 19,3+0,5
Body temperature, °C
Leashed with a walk 38,2+0,1 38,5+0,1 38,1+0,2 38,4+0,1
Loose on a deep litter 38,6+£0,2 38,7+0,2 37,9+0,8 38,4+0,2
Loose-combi-box 38,5+0,2 38,7+0,3 38,6+0,4 38,6+0,4
Loose-boxed 38,4+0,1 38,2+0,2 38,4+0,1 38,1+0,2

Table 8 - Behavioral reactions of heifers with tethered and untied methods of
keeping in modular group cells, M+ m, n =10

Behavioral reaction
Method of move eat chew gum Rest
retention g standing lying down
min. | % | min. % min. | % | min. | % | min. | %
Leashed with | 210+ 180+ 310+ 240+ 500+
a walk 146 | 140 300 | 127 | 696 |21 537 | 107 466 |3H7
Loose on a 410+ 120+ 260+ 207+ 443+
deep litter 2,70* 28,5 2,51* 8,3 6,58%* 18,0 5,95% 14,4 6,27* 30.8
Loose-combi- | 400+ 130+ 260+ 210+ 440+
box 6,31* 27.8 5,16* 2,0 5,34* 18,1 6,34* 14,6 14,5* 30,6
Loose-boxed 370+ 150+ 220+ 180+ 520+
5,17+ 25,7 3,97 10,4 17.1% 15,2 3.89% 12,5 726+ 36,2

Note. * marked significant difference (p<0.05), compared with the indicators of the tethered method
of keeping animals.

According to the tethered-boxing method of keeping in a modular-group cage, in
comparison with the tethered one, the calving lasted less than 30 minutes. spend time
on food consumption, for 90 minutes, or 6.3% for chewing gum, rest more lying
down than standing.

Untied-combi-boxing and keeping in deep litter, compared to tethered, also
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proved to be more promising in terms of keeping heifers.

Motor activity of heifers in loose bedding and loose-combi-boxing in modular
group cages, compared to tethered housing, was 2.0 and 1.9 times higher. Heifers in
these study groups spent less time on food intake and lying down, while chewing and
resting in the same way as animals in tethered housing.

Uncomfortable keeping in deep litter and loose-combi-boxing, as well as
tethered method in stalls, were less comfortable for animals.

In different ways of keeping heifers, the pulse rate, respiratory movements and
body temperature of animals did not differ and corresponded to the physiological
norm characteristic of this age group of cattle (Table 9).

Table 9 - Clinical parameters of heifers by different methods of maintenance in
modular group cells, M+ m; n =10

Method of mdexes
) : respiratory rate, | body temperature,
retention pulse, beats / min. : : o
times / min. C

Leashed with a 67,0+1,00 19,01,00 38,4+0,10
walk

ﬁt‘;grse on a deep 67,0+1,00 19,01,00 38,1+0,20
Loose-combi-box 69,0+1,00 20,0+1,00 38,6+0,40
Loose-boxed 68,0+1,00 19,0+1,00 38,4+0,20

Calving of heifers in tethered and different variants of tethered methods took
place without complications, and the live weight of newborn calves ranged from 29
to 36 kg. All animals had an active sucking reflex, were lively and consumed from
0.7 to 1.0 kg of colostrum and milk per feeding.

The use of the loose and combi-box method for keeping heifers during double
milking, compared to the tied one, slightly improved the average daily milk yield of
first-born cows (Table 10).

Table 10 - The average daily milk yield of first-born cows with different methods
of keeping heifers in modular group cages (double milking), kg, M £ m; n =10

Method of keeping heifers Lactation days
first second third fourth
Tied to walk 8,64+0,65 8,840,54 | 8,94+0,59 | 9,2+0,46
Tied to deep litter 7,1£0,83 | 6,9+0,81* | 7,4+0,82 | 7,4+0,71*
Tied-combi-box 9,3+0,71* | 9,7+¢0,72 | 9,6+0,64* | 10,2+0,37*
Tied-boxed 10,3£0,85* | 10,5+0,79* | 11,1£0,61* | 11,44+0,45%*

Note: * a significant difference (p<0.05), compared with the indicators of the tethered method of

keeping animals.

Thus, on the first day, the average daily yield of colostrum of first-born cows
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during double milking and this method of keeping was higher, compared to keeping
on deep litter, by 2.2 kg, on the third - by 2.2 and on the fourth - by 2.8 kg.

The highest average daily hopes of colostrum and milk of first-born cows turned
out to be untethered-boxing of heifers in a modular-group cage, compared to tethered.
Its value on the first day of the study was higher by 1.7 kg, on the second - by 1.7, on
the third - by 2.2 and on the fourth - by 2.2 kg (see Table 10).

The obtained data indicate the influence of the method of keeping heifers on the
future milk productivity of first-born cows, in particular on the average daily milk
yield in the first days of lactation, which is also confirmed by studies and triple
milking of animals (Table 11). milk of first-born cows with their previous free-range
keeping as heifers in deep litter was slightly lower than with keeping in stalls on the
first day after calving by 2.0 kg, on the third - by 2.6 and on the fourth - by 2.1 kg .

At the same time, the average daily milk yield of first-born cows after calving
by heifers for loose and combi-box maintenance was higher than similar in animals
with loose housing in deep litter on the first day of lactation 1.30 times, on the second
- 1.27 times , on the third - in 1,26 and on the fourth - in 1,26 times.

Table 11 - The average daily milk yield of first-born cows with different methods
of keeping heifers in modular group cages (triple milking), kg, M+ m; n =10

Method of keeping Lactation days
heifers first first first first
Tied to walk 10,8+0,67 10,8+0,61 11,9+0,75 11,6+0,68
Tied to deep litter 8,8+0,74* 9,1+0,73 9,3+0,95* 9,5+0,86*
Tied-combi-box 11,4+£0,71** | 11,5+0,67** | 11,7£0,73** | 11,9+£0,64**
Tied-boxed 11,840,76** | 11,6+0,85** | 12,0+0,82%* | 12,5+0,45**

Note: * significant difference (p<0.05), compared with indicators for tethered animals.
** compared with indicators for tethered keeping in deep litter.

The best for the future milk productivity of first-born cows, as well as for double
milking, was the loose-box method of keeping heifers in a modular group cage, and
for three-time milking.

In the first-born cows from heifers with loose and boxing content, compared
with similar indicators in animals on deep litter, the average daily milk yield on the
first day after calving was higher by 3.0 kg, on the second - by 2.5, on the third - by
2.7 and by the fourth - by 3.0 kg (see Table 11).

Thus, studies have confirmed the influence of the method of keeping heifers on
the future milk productivity of first-born cows, and the most appropriate is free-range
and boxing of animals. grazing, which, like heifers, were also kept on a leash,
compared to animals on a loose bedding, spent less than 100 minutes. time for active
movement on the playground and more for rest lying in the stall, while for food
consumption, chewing gum and rest standing the same (Table 12).

The first-born cows, which were kept in a group of heifers in a group of heifers
before calving, for more than 110 minutes. time was also spent on active movement,
less than 100 minutes. to rest lying down and almost equally on the chewing gum,
compared to the first-born cows, which were kept on a leash as heifers.
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Table 12 - Behavioral reactions of first-born cows with tethered and untied
methods of keeping heifers in modular group cages, M+ m, n =10

Duration of behavioral reactions
The method
. consume Rest
of keeping move chew gum : :
heifers food standing | lying down
min. % |min. | % | min. | % | min. | % | min. | %
Tied to walk | 170+ 170+ 290+ 260+ 550+
1443 | 181304 | 118] 7008201 g1 18115083872
Tied to deep | 270+ 180+ 270+ 250+ 470+
litter 4932 | 18810104129 457 [ 188|158 13| 174 g 56%| 320
Tied-combi- | 280+ 160+ 280+ 270+ 450+
box 42,39%* 19.4 4,64 111 7,94 194 21,33 18,8 7,04%* 31,3
Tied-boxed 260+ 160+ 260+ 200+ 560+
38,84* 18,1 10,71 11,1 9,03* 18,1 791* 13,9 21,51 38,8

Note: * significant difference (p<0.05), compared to the indicators of the tethered method of
keeping animals.

Thus, the untethered keeping of heifers in modular group cages on deep litter
and the untethered-combi-box method only slightly change the behavior of the first-
born cows obtained from them, compared with analogues transferred to the group of
cows, which were previously kept as heifers in stalls. .

The behavior of the first-born cows, which were obtained from heifers kept
unrestrained with rest in the boxes, turned out to be the most optimal. Animals of this
group spent more than 40.3% of their time on rest lying down, less - on rest standing,
which had a positive effect on the average daily milk yield.

Therefore, on the basis of the conducted researches it is possible to draw a
conclusion that the way of keeping heifers considerably influences behavior of the
first-born cows received from them.

Conclusions.

The positive effect of ensuring compliance with regulatory sanitary and hygienic
conditions of the indoor air and methods of keeping livestock on the behavior of
young animals, which is reflected in the following:

1. Heifers with loose restraints, compared with tethered spent more 1.8-1.9 times
more time on active movement, less 1.2-1.5 times - on feed consumption, 1.2-1 , 4 -
for chewing gum, 1.1-1.3 times - for standing rest, which indicates the comfort of rest
and efficiency of the modular group cage, as well as more complete assimilation of
food due to more intensive metabolism, which depends on the motor activity of
animals .

2. It 1s established that the behavior of heifers at different sizes of the box for
animal rest mostly depends on the depth of the structure, less - on its length and
width. The most optimal boxing depth for heifers is 1.2-1.6 m. Boxing with a depth
of 1.8 m is less comfortable for them.

3. Heifers in the tethered-boxed method compared to keeping in deep bedding,
more often rested standing, fewer times consumed food, but did not differ in the
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number of times consumed water, chewing gum, lying down and getting up from rest.
Compared to tethered restraint, the tethered-boxing method increases the motor
activity of animals by an average of 7-14%, and does not affect chewing food,
standing and lying down.
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Abstract. On the basis of sanitary and hygienic indicators of liquid manure processing
products by mechanical processing methods and hydraulic manure removal systems, a hygienic
assessment of the obtained components is given and the need for purification of the liquid fraction
by biological methods is indicated.

The optimal parameters for purification of liquid fraction of manure effluents in the process
of biofermentation of wastewater organic matter by elimination of contaminants with the
participation of active and symbiotic sludge are established.

Increases the yield of biogas and improves the sanitary and hygienic performance of organic
fertilizers.

Pre-treatment of manure effluents in aerobic-thermophilic mode and their anaerobic
fermentation under mesophilic conditions enhances biomass conversion, increases biogas yield and
improves sanitary and hygienic performance of organic fertilizers.

Key words: product, manure, biogas, sanitary, organic.

Introduction.

Sustainable development of the livestock industry as part of the national
economic complex of the state is based on the widespread use of intensive production
technologies based on modern breeds and types of farm animals and new poultry
crosses with high genetic productivity potential, disease resistant, easily adaptable to
long-term economic use and effective use feed products [4, 10, 11, 18, 19].

Particular importance is attached not only to compliance with standards and
hygiene requirements and rules for optimizing housing conditions [17, 20, 21],
feeding [7, 9, 22], care and exploitation of animals and poultry, health and
conservation of livestock, but also the protection of the environment from
contamination by waste from livestock enterprises [8, 13, 14, 16].

Application to such enterprises for waste processing developed methods and
technologies for their utilization, based on biological methods ne pollution recovery
is not always effective, especially in the conditions of artificially created
zooecosystems that operate in a closed mode. Accumulation in small areas of large
amounts of waste from livestock enterprises, namely manure, manure and process
effluents, manure contaminates soils, water bodies and the air basin with harmful
gases, microorganisms, dust and other products of decomposition of organic waste,
which is a major problem on the way creation of large complexes for the production
of livestock products.
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Review of literature sources.

The main role in the conversion of organic matter in livestock waste belongs to
various species of bacteria, microalgae and fungi. Microorganisms of manure or
manure drains belong to different groups, but depending on the need for oxygen they
are divided into aerobes and anaerobes [2, 6]. biomass of activated sludge and biofilm
is formed. Morphologically, such a community consists of representatives of many
systematic groups - bacteria, actinomycetes, fungi and algae. Bacteria form the basis
of community biomass. [15]

The most numerous species in the microflora of aerobic systems are
Pseudomonas, gram-negative rod-shaped bacteria. The order of Pseudomonas
includes 50-80% of the biomass of activated sludge bacteria formed by aerobic
methods of wastewater treatment. This order includes bacteria that oxidize nitrites
(Nitrosomonas), sulfur compounds (Sulfomonas, Thiobasilus). Many species of
Bacterium are found in effluents. These include ammonifiers Bact.mycoides, which
are involved in the destruction of organic nitrogen-containing compounds, namely:
proteins, urea, amino acids with the formation of ammonium ions or free ammonia.
The composition of microorganisms in activated sludge and biofilm is capable of
changes in a wide range and depends on the fermentation conditions, the process
temperature. The influence of mutagenic waste factors on the composition of the
microflora of sewage treatment plants has been noted. [12] The most studied
microorganism that oxidizes ammonium nitrogen to nitrites - phase I nitrification - is
Nitrosomonas europaea [3].

Actuality of theme.

The development of the livestock industry is closely linked to the introduction of
the latest production technologies, which, in addition to economic benefits,
exacerbates the environmental problems associated with the concentration of
livestock and the accumulation of significant excrement and technological effluents
in limited areas. the amount of animal excrement and waste from enterprises with
intensive technologies of livestock production in many cases exceeds the conversion
capacity of soils and water, pollutes the air with toxic substances, microorganisms,
dust, increases the environmental pressure of livestock facilities on the environment.

The purpose and objectives of the study.

The aim of the work was to develop theoretical aspects (provisions) of
biotechnologies for waste disposal of livestock enterprises in a closed zooecosystem
by determining the physicochemical properties of fecal masses of animals and
manure effluents of livestock enterprises, the main parameters of biofermentation of
waste under ana- and aerobic conditions and sanitation.

The goal set in the work was achieved by studying the sanitary and hygienic
indicators of fecal masses of cows, pigs and laying hens for different types of feeding
and intensive production technologies.

Research methods.

For research of sanitary and hygienic indicators the laboratory installation which
was characterized by three-stage process without intermediate removal of a deposit
(activated sludge) from system was used (fig. 1).
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Fig. 1 - Schematic diagram of the installation of three-section treatment of
manure effluents under aerobic conditions (flow regime).

In this series of studies, three experiments were conducted. In the first
experiment, the sanitary and hygienic parameters of manure effluents after
biofermentation without return of activated sludge at the rate of their dilution at
D1 =0.09 h-1 and D2 = 0.07 h-1 were studied. The second experiment studied the
same indicators of manure effluents after biofermentation, but at 150% recirculation
of activated sludge in the third stage of the bioreactor at a dilution rate of D1 = 0.09
h-1 and D2 = 0.07 h-1. To compare the data obtained in the first and second
experiments, similar studies were performed on an aeration tank mixer. Cultivation of
manure effluents under these conditions was performed at a dilution rate of D1 = 0.09
h-1 and D2 =0.07 h-1.

In the samples of manure effluents before and after biofermentation at different
hydrodynamic regimes and dilution rates without recirculation and with recirculation
of activated sludge (sludge) in the system investigated the degree of removal
(conversion) of OP (contaminants) and inorganic components, as well as
physiological groups of microorganisms.

The third stage of research was devoted to the study of the processes of
transformation of PR (contamination) of manure effluents and sanitary and hygienic
indicators of the obtained products of biofermentation under the action of microalgae.
The experiments were performed using a special laboratory installation for growing
polyculture of microalgae (Fig. 2).

The processes of OR transformation of manure effluents from pig enterprises
with the participation of microalgae were studied in different modes of aeration and
pH stabilization of the mixture. For this purpose, three series of experiments were
performed using native pig effluents of different degrees of dilution or liquid fraction
obtained after purification of manure effluents with activated sludge.
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Fig. 2 - Schematic diagram of the installation of manure effluent treatment with
microalgae (periodic mode).
1 - bulb, 2 - bubbler, 3, 4, 5, 6 - lighting system, 7 - air distribution manifold.

Pratt's medium with the addition of manure. The polyculture of microalgae
included representatives of the genera Chlorella, Scenedesmus and Ankistrodesmus
with impurities Chlorella vulgaris, which was used to record biomass growth.
Microalgae were added to the effluent in the amount of 6.93 + 0.6 million cells / ml
of medium in all series of the experiment. In the process of biofermentation of
effluents, the optimal illumination of biomass (3000 - 5000 lux) and the temperature
of the cultivation medium (20°C) were maintained. In effluents, the total microbial
count and the total number of activated sludge anaerobes, coli-titer and enterococcal
titer were determined [ISO 8199: 1988; ISO 9998]. Sewage samples before and after
treatment, as well as activated sludge were sown on selective media. To determine
the ammonifying microorganisms in the effluents, Oleynik's medium was used,
Hutchinson's cellulose-destroying, Imshenetsky's anaerobic, Rubenchin's urolytic,
Rushman's amylolytic and butyric acid, I and II - Vinogradsky I and II axiomycetes,
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nitrifiers I and II. The number of microorganisms in the samples on liquid media was
controlled by the McCready method, and on solid - by counting the number of
colonies grown in Petri dishes. The number of anaerobes and the total microbial
count of effluents were calculated after incubation of samples at a temperature of 27
0C on Wilson-Blair medium [1, 5, 14]. agar with the addition of triphenyltetrazolium
chloride and crystalline violet. Aickman's medium from TTX was used to isolate
Escherichia coli. By repeated inoculations on solid and liquid nutrient media,
algologically pure cultures of microalgae were obtained, which were counted in
Goryaev's chamber.

Research results. Unlike aerobic, in anaerobic conditions biofermentation can
not provide deep removal of organic contaminants from waste. The depth of
destruction (fermentation) of OR components of contaminants in the anaerobic
process of biofermentation of manure effluents is limited by bioenergy laws and has
well-defined limits that depend on the chemical composition of the components and
their ratio. Therefore, the purpose of this stage was to study the degree of destruction
of organic matter from pig waste by anaerobic biofermentation and to determine a
number of kinetic constants of this process. Manure effluents after filtration through a
3 mm sieve were used for the studies. For this purpose, native liquid manure from
pork enterprises was used, which was previously freed from impurities. As shown by
research, the filtration of liquid manure had little effect on the chemical composition
of the obtained manure effluents, table. 1.

Table 1 - Chemical composition of liquid pig manure,%, M+ m,n =3

Indicator Concentration
Humidity 94,2+2.10
Dry matter 5,8+0,46
Ash, % ACP 21,4+0,90
Crude fat 3,4+0,90
Crude protein 11,9+2.,40
Total carbon, g/ 1 14,8+2,80
Total nitrogen, g/ 1 2,9+0,40
LIK, g/1 0,24+0,05

The research results show that the depth of fermentation of PR for different
components of waste is different. Thus, for protein it is 54-60%, and for fats - 45-
90%. Studies have shown that the maximum depth of fermentation of OP is not a
constant value for each of these classes of compounds, but varies depending on the
composition of raw materials, the ratio of components and the presence of other
compounds involved in redox processes. In each case, the maximum depth of
fermentation of the OP raw material depends on the ratio of donors and electron
acceptors. The maximum depth of fermentation of total carbon, which reaches 60%
of its initial concentration, is relatively constant for the studied objects.

It 1s known that the process of fermentation of liquid manure under anaerobic
conditions includes two stages: acidic and alkaline. - 5 days). During this period,
there is a high concentration of acetic, propionic and butyric acids in a mixture

ISSN 2567-5273 23 www.moderntechno.de



Modern engineering and innovative technologies Issue 18 / Part 5

subjected to anaerobic biofermentation. First, the maximum level is reached by acetic
acid - 1.2 g/ 1, and then propionic and butyric 0.61 g/ 1 and 0.19 g/ 1, respectively.
From 5 to 10 days there is a sharp decrease in the total content of LH in the biomass
and each of the acids, which correlates with an increase in the volume of biogas
produced and a change in the ratio of methane and carbon dioxide in the gas mixture.

Important for optimizing the system, ie the process of biofermentation, is the
calculation of the process under flow conditions, which includes the determination of
kinetic constants for dissolved and suspended components of the feedstock. This is
due to the fact that the calculated volume of the biofermenter significantly depends
on the hydrodynamic characteristics of the interaction conditions of the substrate and
biomass.

The high rate of utilization of raw materials at the beginning of the
biofermentation process is due to the decomposition of dissolved and fine
components, after depletion of which it is determined by hydrolysis of more complex
compounds until complete cessation of the process.

In this regard, the development of new and improvement of existing
technologies for processing animal waste, including anaerobic biofermentation of
biomass in anaerobic conditions is an important element of modern technologies for
livestock production. At the same time, the issue of sanitary and hygienic assessment
of biofermentation products of livestock waste obtained during the operation of
biogas plants becomes especially important.

Achieve high efficiency of biogas plants and obtain processed products safe in
sanitary and epidemiological terms is possible by optimizing the technological
parameters of the fermentation of organic matter of waste, the impact on the life of
microorganisms and pathogens of invasive diseases. Therefore, the main purpose of
this stage was to investigate the parameters of the process of anaerobic
biofermentation of liquid manure and sanitary and hygienic parameters of the
fermented product at different fermentation times and biomass temperature.

The resulting biomass was loaded into the fermenter 2 times a day. The volume
of the original biomass was 6 liters, to which was added 1 liter of fermented substrate
(yeast). fermentation time of 5 or 10 days, the specific yield of biogas per unit
volume of biomass reached 2.2 - 1.9 m3 / m3 (Table 2). The degree of conversion of
organic matter of manure was 20.0 and 26.6%, respectively, and the specific yield of
biogas from 1 kg of fermented mass - 0.55 - 0.65 m3.

This is due to the fact that low-molecular-weight organic compounds of liquid
manure, which are in soluble form in the form of a fine phase, are first
fermented.That is, the energy potential of the organic matter of liquid manure under
anaerobic conditions of biofermentation is not fully used. Reducing the loading dose
of the bioreactor to 0.07 or 0.05 days-1 and, accordingly, increasing the
biofermentation time to 15 or 20 days reduces the specific yield of biogas per unit
volume by 1.6 and 1.7 times compared to the loading dose D =0, 07 days-1 and 1.4
and 1.6 times compared with D = 0.05 days-1.

The specific yield of biogas from 1 kg of fermented raw materials increased by
1.3 and 1.1 times and 1.4 and 1.4 times, respectively, at the above levels of loading
and biofermentation time of the fermenter.
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Table 2 - Milk production and specific biogas yield depending on the loading
dose of the bioreactor under anaerobic conditions

Dilution rate, (D), | Fermentation The degree of Specific yield of
days-1 period, days | destruction of the OP, % | biogas, m* / kg OR
0,2 5 20,0 0,55
0,1 10 26,6 0,65
0,07 15 30,0 0,70
0,05 20 35,0 0,89
0,04 25 38,0 0,92
0,033 30 40,0 0,89

A further increase in the fermentation time of liquid manure biomass to 25-30
days and loading the fermenter at D = 0.04-0.033 days-1 does not cause a significant
increase in biogas yield. However, increasing the degree of destruction of organic
matter to 38 - 40% brings it closer to the limit of technical fermentation. Thus, the
energy potential inherent in the chemical bonds of organic matter of manure of
livestock enterprises under such conditions is used almost completely. However,
extending the biofermentation time of liquid manure by a factor of 1.5 leads to an
increase in the volume of the bioreactor, which in turn increases capital and operating
costs. Thus, the degree of destruction of the OP of liquid manure at D = 0.1 dB-1 was
even lower by 4.6% compared with similar data obtained without mixing the
substrate, and remained unchanged when diluting the mixture D = 0.05 days-1
(Table 3).

Table 3 - Chemical composition of liquid manure of enterprises for the
production of milk and products of its processing at different loads of the
bioreactor, M+ m,n =4

Indicator
Blomass | nidity% | Ash% ACP,g/kg | OR,g/kg | LIK, g/kg
Source 92,58+0,48 | 23,78+0,98 | 74,20+4,80 | 56,55£1,98 | 5,31+0,64
Fermented, D | o3 64.0,17 | 30,58+0,51% | 63,57+1,70 | 44,14+1,33% | 8,35+1,14
= 0.1 days-1
Fermented, D | o 560,68 | 32,39+0,34% | 54,326,80 | 36,6742,42* | 4,01+0,65
= 0.05 days-1

* - p<0.05 compared to the original biomass

The processes of biofermentation and the efficiency of destruction of organic
matter of biomass are significantly affected by the temperature in the reactor. It is
established that the increase of biomass temperature at the beginning of the anaerobic
biofermentation process from 22 to 52°C reduces by 6.5 - 7 times the period of plant
start - up and its output to the optimal mode. The degree of destruction of organic
matter of manure biomass within the specified temperature limits increased from 8.37
to 61.82%, ie 7.4 times, and the methane content in biogas increased by 24.21% and
amounted to 71.4%.
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The yield of biogas under anaerobic conditions depended on the biomass
temperature and was exponential. The same dependence was found on the methane
content in biogas, although it had certain features. At a biomass temperature of 15 °C
in the process of biofermentation, a relatively constant yield of biogas and methane
content was observed. At the stage of starting the fermentation process and in the
channel, the biogas yield practically did not exceed 0.4 m® / m® of biomass, and the
methane content in it was at the level of 17%.

The decrease in biomass temperature under anaerobic conditions of
biofermentation significantly increased the concentration of LW in the mixture,
which correlates with a decrease in the methane content in the biogas.

Studies have shown that the total microbial count of the product obtained in the
process of biofermentation of liquid manure is reduced by two orders of magnitude in
both thermophilic and mesophilic regimes.

Under the mesophilic regime of biofermentation and anaerobic conditions, the
number of acid-forming bacteria in the biomass increases from 7.1 ¢ 104 to 2.45 « 106
microbial cells / g, and spore-forming remains unchanged. Under these conditions,
cellulose-destroying aerobes in the biomass disappear completely, and the number of
anaerobic cellulose-destroying bacteria increases significantly, which correlates with
an increase in the content of LHL.

Under the thermophilic regime and anaerobic conditions of biomassation of
biomass, the species composition of the microflora changes more dynamically. Thus,
the number of acid-forming bacteria is reduced in biomass from 106 to 103 microbial
bodies / g, spore-forming - from 105 to 103 and proteolytic - from 105 to 103. Fungi,
including yeast and actinomycetes under thermophilic conditions disappear
completely in biomass.

It is important from a sanitary point of view that salmonella and staphylococci
were not detected in the tested samples of liquid obtained after fermentation under the
thermophilic regime. Bacteria of the Escherichia coli group in biomass after
fermentation in the thermophilic regime are also virtually absent, and in the
mesophilic - are found in small quantities. Increasing the fermentation time of
biomass in the reactor under thermophilic conditions significantly reduces the total
number of viable bacteria. It is established that the maximum disinfection of biomass
in reactors under anaerobic conditions occurs at a temperature of 52 °C and a process
duration of 10 days, which corresponds to a flow rate D = 0.1 days-1.

Fermented under anaerobic conditions and thermophilic regime, biomass can be
used without restrictions as an organic fertilizer.

Characterization of biomass in terms of value as an organic fertilizer showed
that the nitrogen content in it under the mesophilic regime is almost no different from
the original effluent, and the loss of this element did not exceed 6.0% of the total
level. Under the thermophilic regime of fermentation of manure effluents, nitrogen
losses reach 30% of the total content. m3 of bioreactor at D = 0.2 days-1, and the
value of specific gas formation decreases, which can be explained by the
deterioration of the process of methanogenesis.

According to sanitary and hygienic indicators, biomass fermented under
anaerobic conditions and thermophilic regime predominates over similarly obtained
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products (organic fertilizers) in mesophilic process parameters. It turned out to be
important that in the processes of intensification of the biofermentation reactions of
waste OP under the mesophilic regime lies its phase separation and control of the
stage preceding methane fermentation. That is, one of the requirements of this
technology of organic waste processing is a combination of aerobic-thermophilic
fermentation of OP in the first stage (acidogenic phase) and anaerobic-mesophilic
fermentation in the second stage (methanogenesis phase).

Studies have shown that increasing the temperature of liquid manure under
anaerobic conditions of biofermentation from 15 to 22°C did not affect the content of
moisture, ash, ACP and OP (Table 4). did not affect the moisture level in the
biomass, but increased the ash content by 3.9% and reduced the ACP content by 34%
compared to native effluents.

Table 4 - Chemical composition of native effluents and products of their
processing at different temperatures, M+ m, n =4

Indicator
Temperature,

°C Humidity,% | Humidity,% | Humidity,% | Humidity,% | Humidity,%

15 89,30+0,15 | 22,10+0,54 | 107,0£1,5 | 83,35+1,84 | 3,77+0,91
90,65+0,18 | 23,05+£1,08 | 93,5+1,8 | 71,94+2,04 | 11,20+1,63*

2 89,70+0,48 | 21,58+0,96 | 103,0+4,8 | 80,77+3,44 | 3,76+0,54
90,50+0,21 | 22,09+0,49 | 95,0£2,1 | 74,01+£2,40 | 7,20+£0,87*

27 89,30+1,02 | 21,45£1,06 | 107,0+10,2 | 84,05+£3,58 | 3,77+0,68
92,70+0,63 | 25,35+0,39*| 73,0+6,3* |54,49+1,25%| 6,98+0,48*

37 88,73+1,19 | 22,63+0,45 | 112,7+11,9 | 87,19+£3,50 | 3,44+0,50
93,50+0,24* | 25,26+0,68*| 65,0+2,4* | 48,58+1,20*| 5,68+0,17*

59 89,40+0,71 | 21,54+£1,09 | 106,0+7,1 | 83,16+2,48 | 3,48+0,40

95,60+1,24* | 27,84+1,20*%| 44,0£12,4* | 31,75+3,40*| 3,11+0,14

In the numerator the data of native effluents, in the denominator - after biofermentation,
* - p<0.05 compared to native effluents

Increasing the biomass temperature to 32° C under anaerobic fermentation
conditions contributed to an increase in moisture content by 4.8%, ash - by 2.6% and
a decrease in the level of ACP and SR, respectively, 1.7 and 1.8 times compared with
native effluents. A similar pattern of changes in the above indicators was registered
under the conditions of the thermophilic regime of the biofermentation process,
which in turn affected the species composition of bacteria, and hence the cleavage of
waste OP.

At a temperature of 52 °C, the humidity of biomass increased by 6.2, ash content
- by 6.3%, and the content of OP and ACP decreased by 2.6 and 2.4 times,
respectively, compared to native effluents.

Therefore, based on the obtained results, it can be concluded that the chemical
composition of the products of processing manure effluents of the pig complex after
biofermentation depends on the ambient temperature and determines the yield of
biogas and its composition. This is indicated by significant changes in the
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concentration of LH in biofermentation products compared to their content in native
effluents.

It is shown that at the temperature of the mixture in the bioenzyme 15°C the
amount of LV in the obtained biomass, compared with the initial level increased 3
times, at 22°C - in 1.9, at 27°C - in 1, 8, at 32°C - 1.6 times, and at 52°C - did not
change. Therefore, with increasing temperature of the mixture, the rate of formation
of LVH under anaerobic conditions of biofermentation of manure effluents decreases
significantly. Probably, this fact can be associated with a significant reduction in the
period of the process to the optimal mode, or the inhibitory effect of high
temperatures on the physiological activity of acid-forming bacteria. This is consistent
with the previously given data on their amount and in wastewater fermentation of
manure effluents of the dairy complex under anaerobic conditions. (Table 5).

Table 5 - Specific yield of biogas by anaerobic biofermentation of manure
effluents of the pig complex at different temperatures, M+ m, n =4

Indicators
Tem;zeéature, Optimal yield, | Specific biogas yield, |The composition of biogas,
days m? / kg OP % CO2 / CH4
15 83,30+0,60
0,4 16,70+0,60
52,81+4,32
22 21-26 5,6 47,1944 32
51,88+8,88
27 15-18 9,9 48,12+8,88
43,46+3,43
32 8-9 14,2 56,54+3,43
28,60+2,51
32 3-4 21,4 71,40+2,51

It was found that the specific yield of biogas during fermentation of manure
effluents of the pig complex under anaerobic conditions with increasing temperature
from 15 to 32°C, ie for every 5°C increased by 14.0; 1.8; 1.5 times, and at a
temperature of 52°C, ie in the thermophilic regime - 53.5 times compared to similar
data at 15°C.

It is also important that with increasing biomass temperature in the bioreactor
changes the ratio of gases in the mixture, which is formed in the process of
biofermentation under anaerobic conditions, by increasing the amount of methane
and reducing the CO2 content. Thus, at 15°C the ratio of CO2 and CH4 was 5: 1, at
22°C-1:1,at27°C-1:13and at 52 °C - 1: 2.5.

Therefore, ensuring the optimal temperature regime in the biofermentation of
manure effluents of the pig complex under anaerobic conditions is the basis for
obtaining a high specific yield of biogas, including methane.

Especially important in this regard were the parameters of the process to the
optimal mode. It is proved that the shortest time of the process to reach the optimal

ISSN 2567-5273 28 www.moderntechno.de



Modern engineering and innovative technologies Issue 18 / Part 5 (N§

mode at a temperature of 52 °C, ie thermophilic mode. The gradual decrease in the
biomass temperature in the reactors increased, and to a large extent the time of the
process reaching the optimal regime, which at a temperature of 15 °C averaged 21 -
26 days against 8 - 9 days in the mesophilic and 3 - 4 days - in the thermophilic
regime.

On the basis of the conducted researches it is possible to draw a conclusion
about dependence of a course of biofermentation of manure drains of a pig complex
on temperature of environment under anaerobic conditions.

The processes of biofermentation of organic matter from animal waste under
anaerobic conditions are known to occur under the action of microorganisms that are
capable of destroying high molecular weight organic compounds with the formation
of simple substances, including organic acids and carbon dioxide and methane. The
rate of biofermentation reactions depends on the chemical composition, physical
properties of the manure, the parameters of the processing process and, as previous
studies have shown, almost do not depend on the level of humidity.

The efficiency of the biofermentation process of manure, which leads to the
formation of methane, is also affected by the residence time of biomass in the reactor
and the associated degree of biodegradation of organic matter (bioconversion). The
maximum specific productivity of a bioreactor depends on its working volume.
However, this does not always provide a complete decomposition of the OP manure.
The main parameter that affects the efficiency of the process of methane fermentation
of manure is its chemical composition and physical properties.

It is known that increasing the content of OP per unit volume of bioenzyme
increases the yield of biogas, but impairs the processes of heat and mass transfer,
which reduces the depth of its destruction. Reducing the content of OP in biomass, on
the contrary, requires additional energy to maintain the process of methanogenesis at
an optimal level. As for the changes in the content of individual components of
organic matter in the process of anaerobic biofermentation of manure, they have been
studied to a much lesser extent and require additional research.

Studies have shown that the physical properties of native manure of laying hens
of an industrial herd is a heterogeneous dark mass of semi-liquid consistency,
consisting of different particle size of gray-green color.

The study of the main parameters of the process of biofermentation of manure
under anaerobic conditions showed that it proceeds according to a known scheme,
which includes acidic and alkaline phases at an initial humidity of 91.0%.

It is proved that under these conditions the maximum amount of gas is formed in
the bioreactor on the 4th, 9th, 14th and 23rd days. During this period, there is an
increase in the degree of biofermentation of organic matter of manure, which is
respectively 31.4; 40.05; 47.13 and 57.14% of its initial level. A similar pattern of
changes in the content of PR was obtained by other authors in developing a model of
bacterial decomposition of solid substrates in the periodic regime under anaerobic
conditions.

It was found that from 1 to 6 days of fermentation the rate of formation of other
gases from the OP manure exceeds the release of methane. This is due to the fact that
in the beginning there is an activation of the hydrolysis reactions of macromolecular
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organic compounds of manure with the formation of LVH. Thus, the content of OP in
the manure of laying hens after the biofermentation process reached the optimal
regime on the first day, compared with baseline, decreased by 12.4%, on the second -
by 22.5%, on the third - by 27.4%, on the fourth - by 31.4%, on the fifth - by 29.3%,
staying at this level until the 11th day. From the 14th to the 28th day, the content of
OP in the biomass of manure in the process of biofermentation under anaerobic
conditions varied, but to a much lesser extent. Its further decrease within 47.1% on
the 14th day and 55.8% - on the 28th day, compared with the initial value, although it
indicates a deepening of the destruction of organic matter, but to a much lesser extent
than during the first 9 - 11 days.

In the period from the 35th to the 65th day, the content of OP in the biomass of
manure did not change, but decreased compared to its initial level by 2.8 times.
Therefore, based on the obtained results, it can be concluded that the highest intensity
of biofermentation processes of diluted manure of laying hens under anaerobic
conditions is observed in the first 6 - 7 days of the process.

This conclusion is confirmed by the results of research on the formation of
various gases in the process of biofermentation of manure and indicators of the
degree of its biofermentation and the amount of fermented OR.

During this period, there is an intense release of carbon dioxide. Thus, on the
third day of the experiment, its content in biomass reaches 78 - 80% of the total
amount of biogas. On the sixth day of fermentation the ratio of carbon dioxide and
methane is 1: 1, but on day 7-8 the intensity of methane formation in biomass
significantly exceeds the process of carbon dioxide evolution and on the tenth day the
ratio of these gases in biomass is - 7: 3. day, the intensity of gas formation in the
reactor decreases, and the composition of biogas is characterized by the ratio CH4:
CO2=6:4.

It is established that the process of biofermentation of organic matter in chicken
manure is almost completed on the 46th day, as evidenced by a decrease in biogas
45-65 ml / day and for 20 days did not change.

It was found that the amount of fermented manure in the process of its
biofermentation for 65 days varied significantly, but without a certain pattern. The
largest amount of fermented OP manure of laying hens under anaerobic fermentation
conditions is observed during the first 4 days of the process, then it decreases slightly,
gradually increasing on the 7th and especially on the 9th and 14th day. Subsequently,
from the 14th to the 21st day, the amount of fermented OP manure decreases slightly
compared to the previous period, and then decreases sharply from the 23rd to the 60th
day (Table 6).

The obtained results on the amount of fermented OP manure of laying hens are
closely correlated with its total content and degree of biodegradation.

Decreases in the organic matter content of biomass during fermentation are
closely related to the conversion of individual components of manure -
carbohydrates, fats and proteins. Moreover, in the process of long-term
biofermentation, this pattern changes.

Of particular interest were studies to study the carbon content in the biomass of
laying hen manure in the process of biofermentation under anaerobic conditions. This
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indicator primarily characterizes not only the intensity of conversion of organic
matter, but also the formation of carbon dioxide. The decrease in carbon content in
biomass in the first 6 days of its fermentation by 9.4 g/kg, or 36.0% compared with
similar data of raw materials.

Table 6 - Degree of destruction of organic matter of manure of laying hens at
different term of biofermentation (anaerobic conditions), M+ m,n =3

Fermentation Indlcator's
: Degree of destruction | Number of fermented
period, days OR, g/1 of OR, % OR. g /1~ day
Raw materials 67,9 £ 0,05 - -
1 59,5+0,25 12,37+ 0,15 8,4+ 0,34
2 52,6 + 0,44 22,53 £ 0,25 6,9 +£0,25
3 493 +0,31 2739+0,18 3,3+0,14
5 47,7+0,25 298 +0,15 -
9 404 +0,5 40,05 +0,28 4,4+0,15
14 35,9+0,87 47,13 £0,53 6,9 +0,28
21 292 +0,13 56,99 £ 0,18 4,5+0,15
28 30,0+0,15 55.81+1,2 -
35 259+0,13 61,8 +0,94 0,41 £ 0,02
40 248 +0,13 63,47 £0,15 1,1 +£0,1
60 23,8+ 0,25 64,9 +0,25 0,1 £0,01
65 242+ 0,25 64,35+ 1,25 -

In direct dependence on the content of the main components of biomass formed
from the manure of laying hens, there was also the content of LHL - the main
intermediate product of anaerobic fermentation of organic matter. Thus, on the first
day the level of LHL in biomass, compared to their initial level, increased 1.3 times,
on the 2nd - 2.5 times, on the 3rd - 3 times, on the 4th, on 5th and 6th - 3.6 times.
That 1s, the highest intensity of LVL formation in the process of biofermentation of
laying hen manure was observed in the first 3-4 days, and then was at this level for
another 2-3 days and began to decline sharply in the next period of the
biofermentation process.

Thus, already on the 7th day of fermentation the content of LH in biomass
decreased 1.3 times, on the 9th - 2.2 times, on the 14th - 2.4 times, on the 17th - 3
times, 4 times, on the 21st - 6.5 times and on the 23rd - 18.9 times compared to
similar indicators on the 6th day, when this indicator had the highest value. As can be
seen from Table 3.58, the pH of biomass by anaerobic biofermentation of manure
was closely correlated with the content of LH in the mixture. In the first 6 days of the
process, the pH of the mixture shifted from 7.6 to 7.2.

In parallel with a significant decrease in the content of LH in the biomass during
anaerobic biofermentation from the 7th to the 28th day, a decrease in the content of
proteins, fats, carbohydrates and carbon was registered. Thus, during this period of
biofermentation, the fat content in biomass under anaerobic conditions decreased by
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2.5 times, and these changes occurred in two periods. The first period was observed
from the 7th to the 17th day, and the second - from the 21st to the 28th day,
remaining virtually unchanged until the end of the biofermentation period (65th day).

A slightly different pattern was observed with respect to the protein content in
the mixture during its long-term biofermentation under anaerobic conditions. In the
period from 7 to 28 days, the protein content in the mixture decreased 1.4 times, and
then on the 40th day - 2.3 times, on the 50th - 2.9 times, on the 60th - 3.5 times
compared to the original data.

Similar changes have been registered in the content of carbohydrates and carbon
in the biomass from the manure of laying hens in the process of its biofermentation.
Like the lipid content, the level of carbohydrates in the biomass of manure from 7 to
28 days decreased by 42.7%, and then until the end of the biofermentation process
remained unchanged. This indicates the completion of the process of breaking down
carbohydrates at earlier stages under the action of microorganisms.

The carbon content in the dynamics of the process of biofermentation of manure
changed in a similar way, because it largely depended on the amount of
carbohydrates and fats in the biomass. Thus, in the period from 7 to 28 days, the
carbon content in the fermentation mixture decreased by 1.5 times, and then until the
65th day did not undergo special changes.

A significant decrease in the intensity of the conversion of organic matter in the
manure of laying hens in the process of biofermentation was accompanied not only
by a decrease in the content of LHL, but also contributed to a shift in the pH of
biomass towards alkaline values. It is shown that from the 7th to the 28th day the pH
of the mixture in the bioenzymeter gradually increased from 7.4 to 8.7. Moreover, the
increase of this indicator towards alkaline values was gradual and correlated with a
decrease in the content of LHL and an increase in the ash content of the mixture.
However, significant changes in the pH of the mixture adversely affected the activity
of saprophytic microorganisms and did not affect Escherichia coli. From the 14th day
of the biofermentation process until the end of the experiment, the pH of the biomass
did not change.

Thus, on the basis of the conducted researches it is established that the most
intensive processes of OP cleavage by anaerobic biofermentation of diluted manure
of laying hens take place in the first 5 - 6 days, and the formation of LHC - in the first
2 - 3 days.

To improve the sanitary safety of chicken manure processing products, it is
necessary to carry out pre-treatment under conditions of aerobic-thermophilic
stabilization of raw materials in the process of biofermentation under anaerobic
conditions. This technique, as shown by previous studies, is an effective means of
improving the sanitary and hygienic performance of the fermented product.

The decrease in carbon content in biomass during the whole period of
fermentation of laying hen biomass is consistent with an increase in the total amount
of biogas produced.

The research has established the peculiarities of manure decomposition, the
degree of its destruction at different terms of biomass fermentation and the intensity
of biogas formation.
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The degree of decomposition of the OP manure, which was fermented in a
fermenter for 46 days at a temperature of 320C, was 64.8%. The degree of
destruction of fats reached 62%, proteins - 57.2%, carbohydrates - 81.2% and carbon
64.4%. However, with such a high degree of fermentation of OP manure, the
efficiency of the process as a whole decreases, as this leads to a significant increase
in the term of biofermentation. The results of research show that the most intensive
process of biofermentation under the mesophilic regime occurs during the first 7-9
days. In the future, up to 20 days, this process slows down.

During 20 days of biofermentation, the degree of decomposition of OP manure
reaches 57%, and the fermented biomass has no unpleasant odor, acquires a dark gray
color, is well divided into fractions. It was found that the fermentation of 1 g of OP
manure makes it possible to obtain 1.1 - 1.2 liters of biogas, which consists of 64%
methane and 36% carbon dioxide.

The study of sanitary and hygienic indicators of the original and fermented
manure of chickens showed that there is a significant reduction in the total number of
heterotrophic microorganisms. Thus, on the 9th day, the NMR of biomass was 11 ¢
106 cells / g, which was 17% of its initial value. Subsequently, almost until the end of
fermentation, a significant decrease in the value of this indicator was not observed.
Thus, the SMC on the 17th day was equal to 9 * 106, and on the 40th - 6 « 106 cells /
h. The number of anaerobic microorganisms increased from 11 ¢ 102 to 13 « 104 cells
/1. At the same time, the number of Escherichia coli bacteria, which is an indicator of
the sanitary condition of biomass, did not change. The coli-titer of biomass ranged
from 10-4 to 10-3, as in the raw material.

It was found that the specific yield of biogas from 1 m3 of fermenter capacity
ranged from 0.7 to 1.2 m?® per day, increasing proportionally with increasing loading
dose based on organic matter. In this case, the specific output of biogas from the
fermenter in terms of organic matter was inversely proportional to the volumetric
dose of the plant.

As the volume load of the bioenzyme increases, the degree of destruction of
organic matter decreases. At a constant dose of loading the fermenter on the organic
matter, the degree of its destruction varies according to the humidity of the original
manure.

Thus, the increase in biomass humidity from 88% to 91% and even up to 94%
leads to a decrease in the degree of destruction of organic matter by 47%, 42.8% and
40.31%, respectively. Studies have also shown that the specific yield of biogas from
biomass at a humidity of 88% for 60 days, after the process went to a stable mode
with a volume load of 2.5% did not change and ranged from 1.99 to 2.17 liters per
day (Table 7). However, with a reduction in reactor capacity from 2.5 to 2.1%, the
specific biogas yield decreased by an average of 12.4% in all study periods.

As in the first case, no significant changes were registered in the dynamics of
research in the study of the specific volume of biogas extracted from the fermenter at
its volume loading at the level of 2.1%. Compared with the specific yield of biogas at
a volumetric load of the fermenter of 2.5%, this figure for the first 10 days at a load
of 2.1% decreased by 11.1%, for 20 - by 11.7, for 30 - by 22.6, for 40 - by 11.9, for
50 - by 13.5, for 60 - by 7.0%, and on average for the whole period - by 12.4%. The
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specific yield of biogas from the fermenter at its volumetric load at the level of 1.6%
decreased by an average of 21.8% compared to similar data when loading the
fermenter within 2.1% and 31.6% compared with the loading by 2, 5%. Moreover, a
similar pattern of reducing the biogas yield with a decrease in the volume load of the
reactor was observed throughout the study period, ie for 60 days. Thus, the specific
yield of biogas on the 10th day of fermentation when loading the bioreactor 1.6%,
compared with similar data at 2.1%, decreased by 22.6%, on the 20th - by 21.8, by
30- that and the 40th - by 20.8, on the 50th - by 15.5 and on the 60th - by 27.8%.
Comparing the data obtained when loading the bioreactor at the level of 1.6% with
similar results in the volume of 2.5%, it should be noted that on the 10th day this
difference was 31.1%, on the 20th - 31.0, on the 30th - 38.7, and on the 40th - 30.2,
on the 50th - 26.5 and on the 60th - 32.9%.

Table 7 - Specific yield of biogas in the process of fermentation of manure of
laying hens at different loads of the fermenter (manure humidity 88%), 1/ day,

M+m,n=10
Process time, days Volume load, %
’ 2,5 2,1 1,6
10 1,99 £ 0,05 1,77 £0,03* 1,37 £0,03*
20 2,13 +0,04 1,88 £0,08* 1,47 £0,04*
40 2,02 +0,01 1,78 £0,03* 1,41 £0,02*
60 2,13 +0,02 1,98 +0,02* 1,43 +0,01*
In the middle 2,09 + 0,03 1,83 £0,03* 1,43 +£0,04*

* - p <0.05 compared to the volumetric load of the fermenter 2.5%.

Therefore, based on the obtained results, it can be concluded that reducing the
volume load of the bioreactor with diluted manure of laying hens reduces the specific
yield of biogas. Moreover, this pattern is seen in different indicators of manure
humidity.

A significant decrease in the volume of biogas from the fermenter was registered
at a moisture content of 91% (Table 8).

Table 8 - Specific yield of biogas in the process of fermentation of manure of
laying hens at different volumetric loads of the fermenter (humidity 91%), 1/
day, M+m,n=10

Process time, days Volume load, %
’ 33 2,8 2,2
10 1,99 +£ 0,05 1,66 +0,06* 1,38 £0,05*
20 2,19+0,03 1,76 £ 0,06* 1,48 £0,03*
40 2,07 £0,05 1,67 £0,08* 1,42 +£0,04*
60 2,23 £0,03 1,92 £0,03* 1,65 +0,04*
In the middle 2,1 +£0,03 1,72 £ 0,06* 1,46 £ 0,05*
* - p <0.05 compared to the volumetric load of the fermenter 3.3%.
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As established by previous studies, the specific output of biogas from the reactor
in the dynamics for 60 days at humidity 91% of laying hen droppings did not change.
However, this figure largely depended on the volumetric loading of the bioreactor
with the diluted manure of the laying hens. Thus, with a decrease in the volume load
of the biofermenter from 3.3 to 2.8%, the biogas yield for the first 10 days decreased
by 16.6%, for 20 - by 19.6, for 30 - by 21.9, for 40 - by 19.3, for 50 - by 19.1, for 60 -
by 13.9% and on average for the whole period - by 18.1% (see Table 8).

With a reactor volumetric load of 2.2%, the biogas yield decreased by an
average of 30.5% over the entire period compared to similar data with a volumetric
load of 3.3%. Comparing the results of studies of the specific yield of biogas at a
volume load of 2.2% with data at a load level of 3.3%, it should be noted that the
intensity of the biofermentation of waste in the first option compared to the second,
as evidenced by a significant reduction in anaerobic digestion products laying hen.
So, on the 10th day this indicator decreased by 30.6%, on the 20th - by 32.4, on the
30th - by 31.3, on the 40th - by 31.4, on the 50th - by 30.4 and on the 60th - by
26.0%.

Of particular practical interest are the data on the output of biogas from the
fermenter when the humidity of the manure increases to 94% and at a volume load of
5.0; 4.1 and 3.3%. Studies have shown that despite the significant difference in the
volumetric load of the biofermenter, even at different manure humidity, a probable
difference in biogas yield within 60 days of the biofermentation process has not been
established.

As 1n previous versions of the experiment, biogas yield from the fermenter at a
manure humidity of 94% with a decrease in volume load from 5.0 to 4.1% decreased
by an average of 16.1%, and from 5.0 to 3.3% - by 28.1%.

The obtained data reproduce the similar nature of changes in the specific yield
of biogas from the fermenter and at certain intervals of the biofermentation process,
ie during 60 days of the experiment (Table 9). reducing the volume load of the
bioreactor from 5.0 to 4.1% decreased by 16.1%, on the 20th - by 17.7, on the 30th -
by 13.7, on the 40th - by 14, 6, on the 50th - by 19.6 and on the 60th - by 10.3%.

Table 9 - Specific yield of biogas during fermentation of laying hen manure at
different volumetric loading of the fermenter (humidity 94%),1/ day, M £ m, n

=10
Process time, days Volume load, %
’ 5,0 4,1 3,3
10 1,86 £ 0,08 1,56 £0,07* 1,35+ 0,05*
20 2,03 +£0,05 1,67 £0,02* 1,46 + 0,04*
40 2,05+ 0,03 1,75 +0,01* 1,41 £0,03*
60 2,04 £ 0,02 1,83 £0,03* 1,59 £0,02*
In the middle 1,99 + 0,06 1,67 £0,03* 1,43 £0,05*

*-p <0.05 compared to the volume load of the fermenter 5.0%.

A further decrease in the volume load of the bioreactor from 4.1 to 3.3% led to
an even greater decrease in the volume specific yield of biogas from the manure of
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laying hens. Compared with the volume load of 4.1%, the specific yield of biogas on
the 10th day with a volume load of 3.3% decreased by 13.4%, on the 20th - by 12.6,
on the 30th - by 15.2, on the 40th - by 19.4, on the 50th and on the 60th - by 13.1%.

The decrease in the volume load of the bioreactor from 5.0% to 3.3% caused a
decrease in the specific yield of biogas from the manure of laying hens on the 10th
day by 27.4%, on the 20th - by 28.1, on the 30th that - by 26.9, on the 40th - by 31.2,
on the 50th - by 30.3 and on the 60th - by 22.1%.

Therefore, based on the research to conclude that the conversion of organic
matter in the manure of laying hens largely depends on anaerobic conditions and
volumetric loading of the fermenter, to a lesser extent changes during the
biofermentation process, does not depend on biomass moisture and organic matter
content in the fermentation broth.

The changes in the content and degree of destruction of such components of
manure as fiber, fat-like substances and proteins are identical to the changes in dry
ashless matter and are closely related to the general patterns of destruction of organic
components of manure.

The process of biofermentation of the mixture under anaerobic conditions is not
inhibited by the concentration of the substrate despite the change in humidity from 88
to 94%, and the yield of biogas and the degree of destruction of organic matter
depend on the rate of dilution of biomass by solids.

Conclusions.

On the basis of complex researches of sanitary and hygienic indicators of fecal
masses of cows, pigs and manure of laying hens, liquid manure and sewage of the
enterprises with intensive technologies of production of livestock products the
expediency of application of biological methods of their processing is proved.

1. Manure effluents of Ilivestock enterprises with intensive production
technologies are characterized by significant bacterial contamination, high colitis,
enterococcal titer, moisture, high content of OP, crude protein, crude fiber, calcium
and phosphorus, have low density and viscosity, contain antibacterial residues ,
anthelmintics and hormones.

2. The use of hydraulic manure removal methods when keeping pigs leads to the
formation of a significant amount of manure effluents with high humidity, low CP
content, high levels of total and ammonium nitrogen, ash and a significant amount of
contamination by HSC and BSCS.

3. Treatment of liquid manure of the pig complex on arc sieves does not provide
complete removal of contaminants, its combination with settling of the liquid fraction
in the tanks-settlers is a more effective way of cleaning liquid waste, as evidenced by
a decrease in LVD by 1.8, CL - by 2.1, N total. - y 1,3, II3ar. - 1.7 times, HSC - 2.7
and BSCS5 - 2.0 times.

4. Purification of manure effluents of the pig complex with the help of three-
section aeration tank without and with recirculation of activated sludge increases the
degree of removal of contaminants to 81.4 and 85.3% by OP, reduces ammonium and
total nitrogen and total phosphorus, increases coli-titer and enterococcal titer the total
microbial amount of wastewater, and in the biomass of activated sludge - the number
of uro- and cellulosolytic and denitrifying bacteria, reduces the number of nitrifying,
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ammonifying bacteria and anaerobes.

Offers to production.

Production is offered a complex technology of processing manure effluents from
livestock production, which includes preparation of waste for biofermentation by
fractionation, aerobic-thermophilic stabilization of biomass, anaerobic fermentation
of products, processing of solid fraction into compost and humic substances, the use
of liquids.
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Abstract. The paper examines the search and development of effective ways to reduce the
proportion of grain in feed due to non-grain raw materials and partial or complete replacement of
such high-value ingredients as animal proteins, fats, phosphatides, macro-and micronutrients and
vitamin-mineral premixes through the use of natural resources of the local raw material base. The
main nutrients contained in the protein-mineral supplement of the Dniester River indicate its
unique, natural multicomponent composition, so it can be widely used, in particular, as a source of
protein, amino acids, vitamins, macro-and micronutrients and possibly others. biologically active
substances not yet identified by us. It was found that the brightness of the experimental groups in
terms of live weight slightly exceeded the animals of the control group. Bright experimental groups
made slightly better use of feed nutrients. Feed costs per 1 kg of live weight gain, they were 6.5-
8.4% lower. When feeding the bright research groups aquaculture of the Dniester River, there is a
tendency to increase the strength of their wool.

Key words: animals, vitamins, feed additive, diet, aquaculture, protein

Introduction.

Flora and fauna of water bodies can be an important reserve for replenishing the
need for high-protein feeds, feed protein and biologically active substances
nowadays. However, fishmeal is used mainly in animal husbandry at a time when
many products of water bodies - algae, planktonic crustaceans, other aquatic
organisms - have not yet become one of the arsenals of feed, despite their exceptional
biological value. [1,3]. One of these feeds, previously used in animal husbandry, is
the aquaculture of the Dniester River, which includes microalgae, crustaceans,
ciliates, rotifers, cysts, eggs, larvae, pupae, and other forms of zoophytoplankton in
the Dniester[2,7]..

Given that the natural accumulations of aquaculture provide an opportunity use
it for feeding farm animals, there is a need for a comprehensive study of its chemical
composition, development of standards and methods of inclusion in the diet, the
possibility of replacing grain and other components in the feed, the effectiveness of
feeding sheep. [ 5,6].

Therefore, the aim of the study was to study the effect of feeding protein-
mineral supplements from aquaculture on the productive and slaughter qualities of
young sheep of the Lacon breed.

Research methodology.

For the scientific and economic experiment, 36 heads of young sheep of the
Lakon breed were selected on the farm, which were divided into 3 experimental

ISSN 2567-5273 39 www.moderntechno.de



Modern engineering and innovative technologies Issue 18 / Part 5 (\§

groups of 12 heads each. Experimental dwarfs of all groups in the comparative period
were fed the same basic ration (OR), which consisted of silage of corn, cereal and
bean hay, straw and grass pellets with the inclusion of control feed. In the main
period of the experiment, the animals of the control group remained on the same
basic diet, and the diet of sheep of the 1st experimental group included compound
feed containing 3% of aquaculture additives, the 2nd experimental group - 7%.[ 4].

Research results.

Aquaculture of the Dniester River is a greenish, loose, in the form of small
grains mass. At a moisture content of 10-15%, it does not coagulate, quite loose,
technological, mixes well with any components intended for the preparation of feed.
The study of the chemical composition showed that, in contrast to grain feeds,
aquaculture is characterized by a high ash content - 345 g / kg of dry matter, which
causes a wide range of mineral elements. Analysis of the obtained data shows that
aquaculture is characterized by a high content of crude protein (190-220 g / kg dry
matter), including digestible 161-187 g / kg[ 5].

Table 2 - Dynamics of live mass of experimental bright (n = 12; M + m)

Indicator Groups

KonTposipHa 1T 111 13\ \Y

Live weight 1
bright, kg

at the beginning | 28,38+0,53 | 28,41+0,47 | 28,47+2,56 | 28,53+0,73 | 28,44+0,61
of the experiment
at the end of the | 48,25+0,57 |49,12+0,54 | 49,38+0,61 | 50,41+£2,9 | 48,8+0,95

experiment

Regarding 100 +1,97 +2,55 +4,88 +1,24
control, %

Absolute gain, kg 19,87 20,71 2091 21,88 20,36
The average 93,7+6,2 97,7+4,1 98,6+£7,5 | 103,2+7.9 | 96,0+6,3
daily gain for the

entire period of
the experiment, g

Regarding - +4,3 +5,2 +10,1 +2.4
control, %

Feed costs per 1 5,82 5,38 5,36 5,33 5,44
kg of live weight

gain, feed. units

Regarding 100 92,4 92,1 91,6 93,9

control, %

The results of studies indicate that the brightness of the experimental groups in
live weight slightly exceeded the animals of the control group Thus, the average daily
increase in live weight of bright II experimental group was higher than control
analogues by 4.3%, III experimental group - by 5.2 ( P> 5), IV - by 10.1 (P <0.05)
and V - by 2.4% (P> 0.05). Moreover, the largest increase in live weight (103.2 g /
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day) had a bright IV experimental group, and in the feed of which the share of PMDA
was 15% (by weight). With an increase in the share of aquaculture of the Dniester
River in feed over 15% (experimental group V), there was a decrease in the increase
in live weight brightly, compared with this indicator in animals of experimental group
IV.

Bright experimental groups made slightly better use of feed nutrients. Feed costs
per 1 kg of live weight gain, they were 6.5-8.4% lower.

Table 3 - Wool productivity and wool quality of experimental animals
Indicator Groups
I 11 111 1\ \Y
Shearing of 5,55+0,25 |5,53+0,27 |5,64+0,48 |5,62+0,66 |5,85+0,23
original wool,
kg
+ to control, g - 20 90 170 300

% - 99,6 101,6 101,3 105,4
The output of | 62,50£1,12 | 63,00+1,50 | 65,35+1,30 | 65,58+1,62 | 62,95+1,45
the washed
fiber
Shearing wool | 3,47+£0,21 | 3,48+0,34 | 3,69+0,22 | 3,69+0,38 | 3,68+0,42
in washed fiber,

kg

+ to control, g - 10 220 220 210
% - 100,30 106,3 106,3 106,0

Wool length,

cm

at the beginning | 7,12+0,55 | 7,16£0,44 | 7,40+0,56 | 7,20+0,48 | 7,40+0,54
of the

experiment

at the end of the | 12,96+1,2 | 12,94+0,86 | 12,58+0,92 | 13,28+0,86 | 13,42+0,95
experiment

The increase in 5,84 5,78 6,18 6,08 6,02

wool length for
the experiment,

see

In% to control 100 98,90 105,0 102,4 103,1
Tensile strength | 7,06+0,27 | 8,16+0,33 | 7,73+0,37 | 7,66+0,34 | 7,70+0,36
of wool, kg

Fiber thickness |20,96+0,41 | 20,89+0,71 | 21,63+0,86 | 21,56+0,66 | 21,60+0,88
(average) um
Fat content,% 31,27 30,28 29,54 28,88 28,43
Sweat 27,65 29,13 28,66 28,79 28,64
content,%
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Feeding the bright experimental groups of a new feed additive - aquaculture as
part of the feed had a positive effect not only on live weight gain, but also on wool
productivity. By shearing the washed wool, the brightness of the II - V experimental
groups exceeded the control animals by 10-220 g, or 0.3-6.3% (P> 0.05).

Regarding the yield of washed fiber, in bright III and IV experimental groups it
was higher than the control by 2.65 and 3.06%. In the bright II and V experimental
groups, this indicator outperformed the control by only 0.50 and 0.49%.

The length of the fibers in the bright experimental groups with the exception of
the second experimental group exceeded the control by 0.32-0.62 cm (table 3).

According to the optimal data, the fiber thickness in the bright II of the
experimental group was at the level of control, and in the animals of the III and V
experimental groups did not exceed the control by 0.6-0.67 um, respectively.

When feeding the bright research groups aquaculture of the Dniester River, there
is a tendency to increase the strength of their wool.

Conclusions.

The basic nutrients contained in the protein-mineral supplement indicate its
unique, natural multicomponent composition, so it can be widely used, in particular,
as a source of protein, amino acids, vitamins, macro-and micronutrients and possibly
other, as yet unidentified us biologically active substances.
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rules for the Implementation of Regulation (EC) No 1831/2003 OF THE
EUROPEAN PARLIAMENT AND OF THE COUNCIL AS REGARDS THE
PREPARATION AND THE PRESENTATION OF APPLICATIONS AND THE
ASSESSMENT AND THE Authorisation of Feed Additives (Official Journal Of The
EuropeN Union L 133, 22.5.2008. - R. 60).

Anomayia. Y cmammi po3ensioaemscsa NOWYK ma po3pooKa eekxmusHUX Waxie 3HUHCEHHS
YACMKU 3ePHA 8 KOPMAX 34 PAXYHOK HE3ePHOB0I CUPOBUHU MA YACKOBOI ab0 NOBHOI 3aMiHU MAKUX
BUCOKOYIHHUX THepedieHmis, IK MBApUHHI OLIKU, JHcupu, hochamudu, MaKpo- ma Mikpoeiemenmu.
ma GiMAMIHHO-MIHEPANbHUX NPEMIKCI8 3a PAXYHOK GUKOPUCAHHA NPUPOOHUX Decypcié micyesoi
cupogunnoi 06azu. OCHOBHI NOJNCUBHI PEUOBUHU, WO MICMAMbCA 8 OLIKOBO-MIHepanbHIill 000asyi
piuku [[nicmep, ceiouams npo ii YHIKAIbHUU, NPUPOOHUL OACAMOKOMNOHEHMHUL CKAA0, MOMY il
MOJCHA UWUPOKO BUKOPUCMOBY8AMU, 30Kpemda, K o0dcepeno OiiKa, amMiHOKUCIOm, 6iMmAaMiHie,
MAKpo- ma MIKpoelemMeHmie ma, MONCIUBO, IHWUX. . OION02IYHO AKMUBHI PeuosUHU, we He
i0oenmucpixosani namu. Becmarnosneno, wo sackpagicms OOCHIOHUX 2PYN 3A JHCUBOK MACOK Oeujo
nepesuwyy8aila  meapux  KOHMpPOIbHOI 2pynu. Sfckpasi O0ocnioHi epynu  mpoxu  Kpauje
BUKOPUCTOBY AU NOICUBHT peuosuHu Kopmy. Bumpamu xopmie na 1 ke npupocmy dH#cueoi macu
oynu Hudscuumu Ha 6,5-8,4%. Ilpu 200i6ni AcKpasux 0OCIIOHUYbKUX 2PYN AK8aKyIbmypu p. /[Hicmep
cnocmepieaemvcsi meHOeHyisi 00 30LIbUEeHHS MIYHOCMI IXHbOI 80BHUL.

Knrwuoei cnoea: meapunu, eimaminu, kopmosa 000asKka, payioH, akeaxKyibmypd, npomeit
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PARK OF YOSHKAR-OLA "PINE GROVE".
OIIEHKA PEKPEAIIMOHHOI'O ITIOTEHIIUAJIA JTJECOIIAPKA I MOIIKAP-OJIA
"COCHOBAJI POLIA".
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Smolentseva T.V./Cmonennena T.B.
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Tosonoicckuil 20cy0apcmeeHtblil MeXHOL02UYeCKULl YHUgepcumen,
2. ﬁoumap-Oxza, niaowaos umenu B.U. Jlenuna, 3, 424000

Annomayus. B cmamve paccmompen pexpeayuonHblli NOMEHYUAN AKMUGHOU  30HbL
neconapka Cocnosas powa eopoda Howxkap-Ona. Ilpouzeedena pexpeayuoHnas OyeHKa
meppumopuu. B pesyrbmame ananuza umeoujuxcs OYyeHoOK COeNaHbl 8bl800bL O HE0OX0OUMOCHU
NPOEKMUpPOBAHUsi MEPONPUAMULL  NO  KOPEHHOMY VIyYuleHuro cocmosanus Jnecos. QOyenena
OnazonpuamHocms — meppumopuu 011 omovixa  HaceleHus. Bwiaenena  neobxooumocmo
NIAHUPOBAHUS MEPORPUAMULL NO OIA20YCMPOUCME) Ol COXPAHEHUS YCMOUYUBOCHU HACANCOEHU.

Knwuesvie cnosa: Pexpeayus, neconapx, peKpeayuoHHblili NOMEHYUAL, PeKpeayuoHHas
OYeHKa.

Berynuienue.

I'oposackue sieca 1 HacaXJAeHUS 3€JEHBIX 30H, GOPMUPYIOIIUE OIaroNpUATHYIO
cpeny oOuTanus YCJIOBCKA, ABJIAIOTCS OHHOﬁ U3 Ba)XHEHIIHNX COCTAaBJIAIOIINX
ypbonanamadTa. Bce Bo3pacTaroiiee aHTPONOTCHHOE BO3JCHCTBHE Ha 3€JICHbBIC
HaCaXXIACHUA B TOpOJA€ U €ro OKPCCTHOCTAX BbI3BIBACT BCCbMa HCXKCIATCIbHBIC
ITOCJICACTBUSI — YMEHBIIICHUE CPEI000pa3yIome U 3alllUTHON POJIU Jieca, CHIDKCHUE
€ro ACTETHUYECKOM IEHHOCTH U TMOCTENEeHHYI Jerpaaamnuto. OueBUAHO, 4YTO
PCKPCAOMOHHOC HCIIOJIB30BAHUC JICCHBIX Haca)KI[eHI/Iﬁ JOJKHO B MMOJIHOM MCpC
YIOBJICTBOPATHh MOTPEOHOCTH HACEIICHHS B OTIbIXE, HE BBI3BIBAS 3HAYUTEIHLHOIO
IIOBPEKICHUS TMPHUPOAHBIX KOMILUIEKCOB. (O0eCIeunTh YCTOMYHMBOE pPa3BUTHE
TOPOACKUX U IPUTOPOIAHBIX JIECOB MOXHO TOJBKO IYTEM peaM3allid CUCTEMBI
HAy9HO OOOCHOBAHHBIX XO3SHUCTBEHHBIX MEpPONPUATHH, Oa3upyOMUXCs Ha
pe3ybTaTaX MOHHUTOPHHIA COCTOSAHHSA HPHUPOAHBIX 00BeKTOB. BaxHoil cocTtaBHOM
HJaCTbIO 9KOJIOTHUYECKOT'O MOHHUTOPHHIA  ABJIACTCA OLICHKa PEKpCaIrOHHOTO
IMoT€HOMalla JICCHBIX KW JICCOIIaPKOBLIX HaHI[IHa(i)TOB, T. €. COBOKYIIHOCTH CBOﬁCTB,
OIIpCACIIAIOINX BO3SMOXHOCTE M IIEPCIICKTUBLI UX PEKPCATNMOHHOTO MCIIOJIb30BAHMUA.
[5]

Ananus IMOJYYCHHEIX PEC3YJIbTATOB OLCHKH ITO3BOJIACT OLHCHUTHL ICPCIICKTHBLI
PEKpEAIMOHHOTO HMCIOJIb30BAHUS JIeCA W BBIABUTH IPHYHMHBI, 00YCIOBIMBAIOIINC
CHWXEHHME ero KadecTBa. [floMuMO 3TOro, mosBIsg€TCs BO3MOKHOCTh HAMETUTh MyTH
YCTPAaHEHUS BBISIBJIICHHBIX HEOOCTATKOB, a TaKX€ CIPOTrHO3UPOBATH H3MEHEHUE
KaueCTBa HACAKJICHHUI MOCIIe MPOBEICHUS 3aPOECKTUPOBAHHBIX MEPONIPUATHIA. [1]
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OCHOBHOM TeKCT

AHanM3 peKpealroHHOT0 NOTEeHIHAIa TEPPUTOpHH Jieconapka CocHoBas poia
ropoma  Momkap-Ona  NpOBOXMIIMCH  BJONb  CIHCIYIOUIEr0  MapupyTa,
IIPEACTABICHHOIO Ha PUCYHKE 1.

Pucynok 1 - MapmpyT, B10JIb KOTOPOT0 MPOBOAUJIUCH MCCIETOBAHUS B
Jeconapke CocHoBasi poia

Hamu ObL1a npou3sBe/ieHa peKpeallMOHHAS OLIEHKA TEPPUTOPUM

Jlecnast Tepputopus Jieconapka 3eJeHO 30HbI TOPO/Ia 3aHUMAET 0c000e MECTO
Cpelu BCeX MPUPOIHBIX PEKPEALMOHHBIX PECYPCOB, OCOOEHHO B MOCIEIHEE BpEMs,
KOT/Ia JIIOJIA CTPEMSITCSI BO BpeMsI OT/IbIXa ObITh KaK MOXHO OJrke K mpupoje. [lpu
3TOM NOCTEINIEHHOE UCTOLICHHE 3aI1acOB JIPEBECHHBI BEIET K TOMY, UYTO MOSIBIISIETCA
HEOOXOJAMMOCTh B TEPECMOTPE BHUJOB JACATEIBHOCTU, MPUHOCSIICH JOXOJBI.
BpIX0IOM M3 CIIOKHMBLICKHCS CUTYallMd MOXET CTaThb PAa3BUTHUE PEKPEALMOHHOIO
MOTEHIMAJIa 32 CUET BOBJICUEHUS HEUCIIOIB3YEMBIX NPUPOJHBIX TEppUTOpHUH. s
ATOT0, TPEXKE BCEro, HEOOXOAMMO HYETKO OIICHUTh PEKPEAIlMOHHBINA IMOTEHIUA,
pa3paboTaTh MPOEKTHl €r0 PAIMOHAIBLHOTO HCIOJIB30BaHUS M CHENATh TaK, YTOOBI
JAHHBIA BUJI TIOJIb30BaHUSI MPUHOCHJ KaK MOXXHO MEHbIIE yiiepOa oKpyKarouien
cpene. [3] PexpeanrionHasi olieHKa TEpPUTOPUM HEOOX0UMa 1J11 MH(OOPMAIIMOHHOTO
oOecrieyeHus1 ympaBieHUS MPUPOJAOIOIL30BaHUEM. DTO TMO3BOJUT MOBBICUTH €0
HKOJIOT0-3KOHOMHUYECKYI0 3(PPEKTUBHOCTh M MOCIHOCOOCTBYET Pa3BUTHUIO CheEphI
peKpeanuu.

B mnepByo ouepeabr He00XOAMMO MPOBECTH OLECHKY PEKPEAlMOHHOIO
NMOTEHIHAJIA U3YYaeMOil TEPPUTOPHUM.

HNcxonHoi Kkareropuer Uil IUIAHUPOBAHUS YCTOMYMBOM PEKPEallMOHHOM
JNEATEIBHOCTH SIBJSIETCS PEKPEALMOHHBIA MOTEHLMAI TEPPUTOPUU — COBOKYITHOCTH
MPUYPOUYEHHBIX K O3TOM TEPPUTOPUM MPUPOJHBIX PEKPEALMOHHBIX PECYPCOB,
COBMECTHAsl JKCIUTyaTalus KOTOPBIX TEXHUYECKA BO3MOXKHA, SKOHOMHYECKHU
s PeKkTBHa M SKOJOTMYECKU JAOMycTUMa. PeKpeallMOHHBIA MOTEHIMAT MOXKET
MEHSTBCS B 3aBUCHMOCTHM OT CE€30HA, IOBEACHYECKHUX CTEPEOTUINIOB PEKPEAHTOB,
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JTUHAMUYECKUX XapaKTEPUCTUK OKPYKAIOIIEH Cpeabl, U3MEHEHHsI OTHOILIECHHS CO
CTOPOHBI MECTHBIX XuTelne u T.4. IIpu OLeHKe peKpeauuoHHBIX JOCTOMHCTB H
APYTUX KOMIIOHEHTOB JIaHIIa(Ta MPUHUMAIOTCS BO BHUMAHHUE MPUBJICKATEIBHOCTD
U MHOTooOpasue (hopM penbeda, KpyTU3HA CKIIOHOB, PEIKUE U MCUYE3aI0IUE BUIbI, B
TOM 4HcCIIe 3aHeceHHble B KpacHyro kHury Poccun u ee pernoHoB, HEHAPYILIECHHbBIN
pacTUTEIbHBINA MOKPOB, a TAK)KE MAHOPAMHOCTh U JKUBOMUCHOCTH 0030pa MECTHOCTH
[2].

PekpeallmoHHBIM ~ MOTEHIMAI  ONPENECIAIOT IO  KA4eCTBY  PECYpPCOB,
COCTaBIMIIOIIMX €r0, IUIOMIAJAbI0 €ro IMPOSBICHUS, a TakKe pEeKpeauuOHHON
€MKOCTBIO TEPPUTOPUU. PEKpealuoHHBIM MOTEHUHAJ OLEHUBAICI IO 25
MOoKa3aTessiM, pa3Ael€éHHbIM 10 rpymnnaMm: (GUTOLEHO3, 3AaOoTON, YCIOBUS
peKpeanuu.

Oti  mokazarenad  OOBEOUHSIOTCS 1O  Ipynmam:  IPHUBJIEKATEIbHOCTD,
KOM(QOPTHOCTb Ui  OTABIXAIOUIMX M  YCTOWYMBOCTH K  PEKPEAHOHHOMY
Bo3aeicTBUIO. OOpaboTKa MOJIyYEHHBIX PEe3yibTaTOB MPOU3BOAMIACH CIIETYIOIINM
obpazom:

1) ITepBbIM 11aroM HAXOJUM CYMMY OaJUIOB IO Ka)JOW TPYIIE MOKa3aTesei B
OTJIEJIbHOCTH

2) lanee mnpou3BOoAMM pacyeT KO3(P(ULIUEHTOB, TMO3BOJSIOUUX OLEHUTh
MpUBJIEKATEIbHOCTh  Tepputopuu  uccinefgoBanuss (KII - xosddumment
npuBiekareabHocTH), ee KoM@opTHocTh (KK - kosdduiment xomdoptHOCTH),
YCTOMYMBOCTh K peKpeaunoHHbIM Harpy3kaMm (KVY- koadduuuent ycroitunBoctn).
[TokazaTenu cuutarorcs 1o popmyJe:

K=SB/SM;
rie K - coorBerctByroumii ko3@duuueHt, SB- cymMma OasioB OLEHHBAEMOTO
HaCaXJEeHMs IO IrpyIIe nokaszarenei, SM- MakcUMalbHO BO3MOKHAsi cyMMa OaJljIoB
10 TPYIIIIE ITOKA3aTENEH.

Hcxoas u3 NoayyeHHOro pe3yJibTaTa JIeJaeTcsl BIBOJ O Ka4eCTBE 00CIeayeMoit
TEPPUTOPHUH IO IPYIIIAM [T0KA3aTENEH.

Takum 00pa3oMm JenaeM BBIBOJ, UYTO BCE BBIOpAHHBIE YYACTKM Ha MapuIpyTe
MMEIOT HAaCAKIEHUs CpelHero kadecrBa. CpelHss OLEHKAa IO TPEM IOKa3aTessiM
(mpuBIEKaTENBHOCTH, KOM(POPTHOCTH, YCTOMYMBOCTH) B OCHOBHOM cocTaBisiia 0,5 u
0,6. OOw1as oLeHKa 10 BceM TpEM ydacTKaM B pe3yJibTaTe pacyeToB nosyuniacs 0,5.
[To sTomMy 3HaueHUIO0 OBLT MPOU3BENEH pacueT oleHo4Horo Oamia. [lo pesynpraTam
OB CHI€JIaH BBIBOJ, YTO JIaHHBIE HACAXICHHS OTHOCATCA K 4 Ipynie- NOHHKEHHAs.
Heo0xoaumMo mpoeKTHpOBaTh MEPOIPHUATHS IO KOPEHHOMY YIIYUILIEHUIO COCTOSHUS
JIECOB.

O0masi pexkpeanMoOHHasi OLEHKA [UIA TEPPUTOPUM YCTaHABIMBAETCA
NIEPEMHOKEHUEM OaJJIOB M KJIACCOB IO Ka)AOW IKaie. Beicmias uroroeas oueHka
paBHa 1, a Hu3mas — 540. Mtorosas oneHo4Has IIKaa MpeuIaraeTes Caeayomas:

OTJIMYHO — 710 3;

xopoio — ot 6 1o 110;

yaoBieTBopuTenbHO — OT 111 10 240;

HEYI0BIETBOPUTENIbHO — OoJee 240.
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Taoauna 1 - Pacuer kayecTBa peKpeallMOHHbIX TEPPUTOPHI 10 3HAYECHUIO
K03 GPUUHMEHTOB NPUBJIEKATEIbHOCTH, KOM(POPTHOCTH U YCTOHYHUBOCTH
HEKOTOPBIX BbI1€JIOB, IPUMBIKAKIINX K MAPUIPYTY B KBaprTaJjax 8§, 10, 12.

SB SM K Cpennee KauectBO
HACAX/ICHUS

Ksaptai 8 Beimen 1
IIpuBnekarensHOCTh | 26 40 0,7 0,5 cpemHee
KomdopTHOCTh 13 32 0,4
Y CTOMYHUBOCTh 22 44 0,5

Ksapran 8 Brigen 2

IIpuBnekarenpHocTs | 27 40 0,7 0,5 cpenHee
KomdopTHOCTh 12 32 0,4
Y CTOIHYNBOCTE 24 44 0,5

Kgsapran 10 Beigen 1
IIpuBnekarenpHoCTh | 23 40 0,6 0,5 cpenHee
KomdoprHOCTh 14 32 0,4
Y CTOIHYNBOCTE 20 44 0,5

Ksapran 10 Beigen 2
IIpuBnekareapHOCTh | 24 40 0,6 0,5 cpenHee
KomdoptHOCTH 14 32 0,4
VcTolunBOCTh 21 44 0,5

Kgsapran 12 Breigen 1
IIpuBnekaTeasHOCTh 26 40 0,7 0,6 cpenHee
KomdopTHOCTH 17 32 0,5
Y CTOIHYNBOCTE 26 44 0,6

Ksapran 12 Beigen 2
IIpuBnekarensHOCTh | 26 40 0,7 0,6 cpemHee
KomdoptHOCTH 18 32 0,6
VYV CcTOMYNBOCTH 25 44 0,6

Taoauna 2 - O01masi pekpeanMoOHHAs OLEHKA JJIS TEPPUTOPHH 110 BbIIeJIaM
KBapTaJja 8, npujieralimumM K MAapIpyTy

Nks/ | Pekpeanu- Crenens OcreTnyeckas CanurapHo- Pexpeanu- OObmas
BBI] OHHas YCTOMUUBOCTH K OLIEHKa TUTHEHUYecKast OHHast peKpealoHHas
Jerpajganus | OTpULATEIbHBIM OLIEHKA OLIEHKa OLIEHKa
AHTPOIIOT€HHBIM
BO3JCHCTBHUAM
8/1 2 2 2 3 2 48 (xopor1o)
8/2 2 2 2 3 2 48 (xopor1o)
Hroro 758

48+48+108+30+108+108+48+32+72+48+108/11=68,9

O6mrast pekpeannonHas orieHka 1o 10 BegenaM paBHa 68,9 6amiam(xXoporro).
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Taoauna 3 - O01mas pekpeanMOHHAs OLEHKA JJIS TEPPUTOPHH 10 BbIIeIaM
kBapraJa 10, npujieralmmum K MapumpyTy

Nks/ | Pekpearu- Crenens OcreTnueckas CanutapHo- Pexpeanu- O6mas
BBI[ OHHast YCTOMUYUBOCTH K OLIEHKa TUTHeHNYecKast OHHas peKpearioHHas
Jerpajganus | OTpULATEIbHBIM OLIEHKa OLIEHKa OLIEHKa
AHTPOIIOT€HHBIM
BO3EHCTBHUAM
10/1 | 2 4 3 2 2 96(xopoiiio)
10/2 | 2 4 3 2 2 96(xopor1o)
Hroro 688

(96+96+24+32+96+96+64+72+48+64)/10=68,8
O6mrast pekpeannonHas orieHka 1mo 10 BegenaM paBHa 68,8 6amiam(xXoporro).

Taoauna 4 - O01mas pekpeanMoOHHAs OLEHKA JJI TEPPUTOPHH 10 BbIIeIaM
KBapraJja 12, npwieralonum K MapupyTy

NkB/ | Pekpeariu- CrereHb DcreTnyeckast CanwurapHo- Pexpeanu- Oo6mrast
BBI] OHHast YCTOMYMBOCTH K OIICHKA TUTHCHUYECKast OHHast peKpearmoHHas
Jlerpaialiis | OTPUIATCIHLHBIM OIICHKA OIICHKA OIICHKA
AHTPOTIOTCHHBIM
BO3JICHCTBUSIM
12/1 |3 3 3 2 2 108(xoporo)
12/2 |3 3 3 2 2 108(xoporo)
HUroro 836

(108+108+108+72+32+72+144+48+72+72)/10=83,6
OG6mas pekpeanrionHas orieHka o 10 Beiaenam pasHa 83,6 6amiam(Xopoiiio).

Takum o6pa3zoM, mo oOiIel peKpealMoHHON OIICHKE, B KOTOPON YUYHUTHIBAJIMCH
peKpealluoHHasi  Jerpajanusi, CTENeHb YCTOMYHMBOCTHM K  OTPHUIATEIbHBIM
AHTPOTNOTCHHBIM  BO3JEHUCTBUSIM, ACTETUYECKAas, CAHUTAPHO-TUTHEHUYECKAsT U
pEKpealMoHHasi OLEHKU U3y4yaeMasi TEpPUTOPUSI UMEET OLIEHKY XOPOIIIO.

BoiBoabi: OlieHKa pEKpealiMOHHOTO MOTEHIANIA:

1) Cpennsia oueHka mmo Tpém noxkaszarensiM (IPUBIEKaTEIbHOCTH,
KOM(OPTHOCTH, YCTOMYMUBOCTH) TIO KBapTaJiaM B OCHOBHOM cocTtasisiia 0,5 u 0,6.
OO6mast orieHKa 1Mo BceM TpEM ydacTKaM B pe3yJibTare pacueros -0,5.

2) HacaxxieHHs1 Ha U3YYEHHOM y4acTKE OTHOCATCS K 4 TpyIiie- MOHUKEHHAs.

3) O6mas pexpealiioHHasl OlleHKa B KBapTasie 8- 68,9 (xopoiio), kBapraine 10-
68,8 (xopoio), kBaptane 12 -83,6 (xopomwio).

[To BbIIIE U3JIOKEHHBIM JAHHBIM JieJaeM OOINMIM BBIBOJ, YTO KaueCTBO
PEKpEAIIMOHHBIX ~ TEPPUTOPUM HA HM3y4aeMbIX YyyacTKax cCpeaHee, oOmas
peKpealnoHHasl OLIEHKAa UMEET OLIEHKY Xopollo. B neinom tepputopus OnaronpusiTHa
JUISL OTJbIXAa HACENIEHUsI, HO JIJIsl TIOBBIMICHUSI €€ PEKPEAIMOHHBIX CBOMCTB, a TAKKeE
JUISL COXpaHEHWsS yCTOWYMBOCTH HEOOXOAMMO 3aIUIaHHUPOBATh MEPONPHUSITHS TIO0
0J1aroyCTpONCTBY.
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FEATURES OF THE ACCUMULATION OF NITROGEN-CONTAINING

ANIONS IN FRUIT VEGETABLES OF THE PASLENOVIE FAMILY
OCOBEHHOCTHU HAKOIVIEHUA ABOTCOAEPKAIINX AHUOHOB B
IJIOJJOOBOITHOM MPOAYKIIUU CEMENCTBA ITACJIEHOBBIE
Khadanovich A. V./ XananoBuu A.B.
c.c.s., as. prof. / K.x.H, 0oyenm
Zaytseva A.D. / 3aiineBa A.Jl.
undergraduate / macucmpanm
Biological Faculty, EE "Gomel State University named after F. Skorina",
Gomel, st. Soviet 108, 246028

buonocuueckoii paxyrvmem YO « omenvckuil 20cyoapcmeeHtblil YHUBEpCUmem
umenu D.Cropunvry, 'omens, yn. Cosemckas 108, 246028

Annomayusn. B cmamve paccmampusaiomcsi  80NpOCHI, NOCBAUJEHHbIE — U3YUEHUIO
0cobeHHOCmell 83AUMOCE3U COOEPHCAHUS HUMPAM- U HUMPUM-UOHO8 8 NJL0000BOWHOU NPOOYKYUU
cemeticmea Ilacnénosvie. Bulsgneno crudicenue cooepicanus HUMpPAm-uoHo8 6 080uwax u
yeenuyerue KOHYEHMpayuu HUmpum-uoHo8 68 OCeHHUU nepuod. BHecenue azomcoodepacauyux
V00OpeHUll 8 NOU8Y 00CMOBEPHO CROCOOCMBYEM YEENUYEHUIO KOTUYeCm8d HUMpPAamos 8 080UaX.

Knioueswte cnosa: yooopernue, Humpam-uonsl, HUMPUM-UOHBL, NOYEA, PACMEHUe, CeMeliCmaB0,
Iacnénosuvie.

A30T ¥ €ero COEQUHEHUs SABISIIOTCS  OCHOBHBIMH  COCTaBJISIOLLMMU,
o0OecreunBarOIIMMU KU3HEIEATENBHOCTh pacTeHuil. B npupoae npoucxoautr oomMeH
MEXIy a30TOM aTMoc(epbl M 3eMHON MOBEPXHOCTHIO Pa3IMYHBIMHU CHOCOOaMH, B
YaCTHOCTH, TOCPEICTBOM BOJBI, IOYBBI, MUKPOOPTaHU3MOB, PACTEHUMN, )KUBOTHBIX U
gyenoBeka. Coxaepxamuiics B aTtMocdepe ra3000pa3Hblii  a30T € OMOIIBIO
a30T(UKCUPYIOMUX (HEPMEHTOB MUKPOOPTAHU3MOB CBSA3BIBACT APYTUE€ XUMUYECKUMHU
AJIEMEHTHI U 00pa3yeT a30TcoAeprKaliue coequueHus [1].

BaxxnelmiuMu a30TcoAEpX aIUMU COSAUHEHUSMU SIBJISIIOTCS. HUTPAT-UOHBI,
KOTOpbIE W3 TMOYBbI YaCTMYHO ACCUMUIMPYIOTCS PACTEHUSIMH, TJE€ MOABEPraroTCs
JNEHUTPU(PUKALIMK U  BOCCTAHABIMBAIOTCA JO HUTPUT-UOHOB. B  mponeccax
BOCCTAHOBJICHHMSI, B  YAaCTHOCTH, YYaCTBYIOT MPOAYKTbl  HEUUKIAYECKOIrO
dotopochomupuposanus (HAJADPH, ATD) [2, 3]. MU3yueHue mpoieccos
TpaHchoOpMalK COETUHEHUHN B IOYBA-PACTEHUE SIBIISIETCS aKTyaIbHbBIM.

Lensb pa®oThl — U3yYeHHE OCOOCHHOCTEN HAKOIUIEHUSI HUTPAT- U HUTPUT-UOHOB
B IIJIOJIOOBOIIIHOM NPOAYKIMH, BBIPALIEHHON B YCIOBUAX MUKPOIOJIEBOIO OMBITA.

OObEeKTOM  HUCClIeOBaHUS  SBJSUIMCH ~ 00paslibl  JI€PHOBO-IIOJ30JIMCTOM
CymecuaHol MoYBHI MpuycaaeOHoro ydyactka ropoaa ['omens u pacteHuii cemencTna
[TacnéHoBble, BhIpallleHHbIE HA MIOYBE 0€3 U ¢ BHECEHUEM KapOamua.

Memoowvt uccnedosanusn: (HOTOKOIOPUMETPUUECKHUIN, HOHOMETPUUYECKUIA,
TUTPUMETPUYECKUN, IOTEHOHOMETpUYecKui. OmnpeneneHue  arpoOXMMHYECKHUX
MoKa3aTeled MOYB, COAEP)KAHHUS HUTPAT M HUTPUT-UOHOB B IIOYBE, PACTEHUSX
IIPOBOAWIIM IO CTAHAAPTHBIM METOJIUKAM [5].

Pactenust n3ydyaeMbIX CEMEICTB BbICAXKUBAINChH HA JEISHKHU MOYBbI MIONIA/IbIO
1x1 m? [6]. TIpoBomuIM JBYKPATHOE BHECEHHE MMHEPAIBHOIO yI00peHUs KapOaMuaa
B mnouyBy. llepBas moakopMka OCYIIECTBISIaCh B MOMEHT BBICAJKM M I0CEBa
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pactennii (103a 20 r/m?), BTopas — Bo Bpems Bereranuu (1o3a 10 r/m?).

[IpoBeneH arpoXxuMU4ecKuii aHanu3 MoYBbl. 3HaueHusl pH CoJIEBOM BBITSKKU —
7,3 u 7,1; pH BoaHOM BBITSDKKU — 7,6 1 7,9; rusipoiuTHUECKasi KUCJIOTHOCTh — 3,2 U
8,8 Mr-3KB/T; cojiep:kaHue HUTPAT-HOHOB cocTaBmwio 15,8 u 27,9 mr/kr; P,Os— 153 u
157,2 mr/kr; KO — 167,2 u 176,8 mr/kr; tymyca — 2,5 u 2,8 % 17151 TOYBEHHBIX
o0pasiioB 0e3 U ¢ BHECEHHEM YJ00OPEHUST COOTBETCTBEHHO.

B taGnure 1 mpeacTaBieHbl pe3yIbTaThl OIBITA.

Taoauna 1 - Coaep:xxkanne HUTPAT-HOHOB B IJI000BOLIHOM NMPOXYKIIUU

B me/ke
Pacrenus Conepxanue NOj
1 2 ITJIK
CewmeiicTBo IlacineHoBbIe
Tomat 0OBIKHOBEHHBIN 75.848.4 141.8+13.4 150
64,3+£5.4 125,2+11,2
Kaptodenn 24,5+1.,6 51,544.,6 250
OOBIKHOBEHHBIHN 20,1+1.4 422434
ITepen cnankuii 105.5+12.3 1445+11,2 200
95,1+8,2 125,3+7,6

Ipumeuanue: Coodeporcanue HUMPAM-UOHOE 8 PACMEHUSAX, BbIPAWEHHbIX HA nouse. 1 — be3
gHeceHUs y0obpenus, 2 — ¢ 6Hecenuem YOOOpeHus, yuciumenb — 8 IemHUxX oopasyax, sHameHamensb
— 8 OCEHHUX 00pa3YaXx.

Pe3ynbTaThl MUKpPOIIOJIIEBOTO OMBITA MOKA3aJId, YTO BHECEHHUE a30TCOIECPIKAIIUX
yAOOpEHUI B TIOYBY TMOBJICKIO YBEIUYCHHUE COJEPIKAHMS HUTPAT-HOHOB B OBOIIAX B
JETHUH U OCeHHUWM mnepuon B cpenHeM Ha 42% u 41% COOTBETCTBEHHO IIO
CPaBHEHUIO C PACTEHUSIMHU, BBIPAILIEHHBIMU Ha MIOYBE 0€3 BHECEHUS YI00pEHUS.

HecmoTpss Ha npUHAIEKHOCTH K OIJHOMY CEMEWCTBY, BHJ pPaCTCHUU
ompenensier  cneuu@UKy — HAKONMUTENbHOW  CIIOCOOHOCTH  a30TCOAEpPKAIUX
coequHeHui. Tak, mpeeabHO TOMyCTUMbIE KOHIIEHTPAIIMM HUTPAT-UOHOB Pa3INYHbI
JUTSL KOKJIOTO U3 U3YYaeMbIX BUJIOB PACTEHUM.

CrnenyeT OTMETUTbh, YTO MAaKCHUMaJIbHbIC YBEJIWYEHUS KOHIICHTpAIlui HUTpaT-
MOHOB 3a(UKCHUPOBaHBI Il KapTodensi OOBIKHOBEHHOTO — KakK B JICTHUW, TaK W B
OCCHHHU Tepuo/. YBEIHYCHHUE COJICpKaHUSI HUTPATOB B 0Opasiax cocTtaBuio 52%
M0 CpaBHEHHUIO C oOOpa3lamMu, BBHIPAIICHHBIMA Ha HEYJIOOPEHHOW TMOYBeE.
MuHUMaTbHOE MOBBIIEHHE KOHIIEHTPAIMI W3y4aeMbIX HOHOB OTJIMYAJIOCH B IEpLE
CJIAJIKOM, BBIPAIIECHHOM Ha yJOOpeHHOW mouyBe W coctaBuiio 27% wu 24,1% nns
00pa3IoB, OTOOpPaHHBIX B JIETHUH M OCCHHUH IIEPUOABI COOTBETCTBEHHO. Bce
paznuusl SBJISIOTCA 3HAYUMBIMH, O YE€M CBUJCTEILCTBYIOT JAaHHBIE MPOBEIECHHOIO
oJHO(akTOpHOro nucnepcuoHHOro aHammsa (Rup. (114,3) > Rieop. (7,7)).

Ha copepkaHue HUTpaT-MOHOB OKAa3bIBaeT BIUSHUE DA (GaKTOPOB:
TEMIIEpaTyPHBIN PEXKUM, BIAXKHOCTh, IEPUO]] BET€TallUU, BUAOBAS MPUHAIICKHOCTD.
OTMEUYEHO CHUXEHUE KOJMYECTBEHHOIO COJIEp)KaHUs HUTPATOB B  OBOIIHOU
MPOAYKIIMU B OCCHHUI NIEPUOJI 10 CPABHEHUIO C JICTHHUM.

CHwKeHHe YypOBHS HUTPAT-HOHOB COCTABWIO I ToMaTa OOBIKHOBEHHOTO
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15,2%; nnsa kaptodenst oObikHOBeHHOTO — 17,9%; nis mepua ciaakoro — 9,9%. DOta
TEHJICHITMS 00YCIIOBJICHA CHIDKCHHEM CPETHECYTOYHON TeMIEPaTyPhl, yMEHBITICHUEM
MPOJIOJDKATEITLHOCTH CBETOBOTO JHS M B IIEJIOM CIIOCOOCTBOBAJIO MPOTEKAHUIO
BOCCTaHOBUTEJBHBIX MPOILIECCOB B pacTeHUsX (Tabmuina 2).

Tadauua 2 - Cogep:kaHue HUTPUT-UOHOB B IIOA00BOLIHOM NPOAYKIIUH

B me/ke
O6pa3ibl Conepxanue NOy
pacTeHuit 1 2
JIETO OCEHb JIETO OCEHb
CewmeiictBo IlacnenoBrlie

Tomart 0,15+0,03 0,17+0,02 0,2+0,04 0,23+0,07
OOBIKHOBEHHBIN
Kaprodensb 0,21+0,05 0,25+0,04 0,25+0,08 0,3+0,04
OOBIKHOBEHHBIN
ITepen cnagkuii 0,35+0,03 0,38+0,02 0,42 £ 0,04 0,46+0,05

IIpumeuanue: Coodeporcanue HUMPUM-UOHOE 8 PACMEHUSAX, BbIPAWEHHbIX HA nouse. 1 — Oe3
BHeceHUs1 YOobperus,; 2 — ¢ eHeceHuem y0oOpeHusl.

Bce wu3yuwaemble pacTeHus, OTOOpaHHbIE B OCEHHUU TIEPHOJ, COJICpPKaIU
OoJpIliee KOJMMYECTBO HUTPUT-MOHOB 10 CPaBHEHHIO C OOpaslamMu pacTCHHM
BBIPAINICHHBIX B JICTHUM MEpUO . YBEIMUYCHUE HUTPUTOB B OBOINAX BAPHUPOBAIO OT
16,6% (mepenr cnaakuii) mo 26% (TomMar OOBIKHOBEHHBIN). Paznmuumsi sSBISIOTCS
JOCTOBEPHBIMH, O Y€M  CBHUJACTCIBCTBYIOT  PE3yibTaThl  OJHOGAKTOPHOTO
aucnepcuoHHoro ananusa (Rup. (42,3) > Rieop. (7,7)).

TennmeHuss CHUXCHHSI KOJMYECTBEHHOTO COJACPKAHHUS HHUTPAT-HOHOB U
YBEJIMUCHUS COACPKAHUS HUTPUTOB B PACTUTEIBHBIX 00pasiax o0yCIOBIICHA PSIOM
npeBpalieHui (pucyHok 1).

NO3 —=— NO, —= NO —
Humpam  Humpum eungHumpum

—— NHzaH —— NH3

eudporCusr- ammuak
amum

PucyHnok 1 - IlpeBpanienne HUTPAT-HOHOB B PACTHUTEIbHBIX KJIETKaX

Ha wu3MeHeHue KONIMYECTBEHHOTO COJAEpkKaHMs Aa30TCOACPKALIUX HOHOB B
pacTeHHUAX TaK e BIMUIET MEHbIas (U3MOJIOTMYECKas aKTUBHOCTh, HAKOIICHHUE
POMEXYTOUHBIX MPOIYKTOB METa00JIM3Ma; Mepexo]] pacTeHuil B a3y co3zpeBaHuUs,
JTAHHOW 3aKOHOMEPHOCTH SIBJIIOTCS TUAPOMETEOYCIOBHS; HETOCTATOK MM M30BITOK
BJIar' HETaTMBHO CKa3bIBAETCS HA IIpolieccax, MNPOTEKAOIMIMX B PACTHTENIbHBIX
OpraHU3Max.
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Abstract. The most important nitrogen-containing compounds are nitrate ions, which are
partially assimilated from the soil by plants where they undergo denitrification and are reduced to
nitrite ions. The purpose of the work was to study the features of the accumulation of nitrate and
nitrite ions in fruit and vegetable products grown under microfield conditions. A single-factor
microfield experiment was carried out during which it was revealed: a decrease in the content of
nitrate ions in vegetables in the autumn period and an increase in the concentration of nitrite ions.
The introduction of nitrogen-containing fertilizers into the soil reliably contributes to an increase in
the amount of nitrates in vegetables.

Key words: fertilizer, nitrate ions, nitrite ions, correlation, soil, plant, family, Paslenovs.
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OCOBJIMBOCTI ®OPMYBAHHSA I'YCTOTH NOCIBIB KOHOITEJIb TIOCIBHUX
3AJIEZKHO BI/I BIVIMBY HOPM BUCIBY HACIHHSA
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Anomauia. Mema oOocniodxcenb — 6cmanogumu e@QeKmusHicms HOPM BUCIBY HACIHHA 8
VAPAGNIHHI Napamempamu 2ycmomu pOCIUH 8 Npoyeci PopmyeanHs azpoimoyeHo3y KOHONII
nocienoi. Bcmanosneno enius gpaxmopy Hopm 8UCi8y HACIHHA, K 30 WUPUHU MIJHCPAOb 15 cm, max i
3a WUPUHU MIXHCPAOb 45 cM Ha napamempu 2ycmomu pociuH npu Gopmysanti azpoghimoyenosy
KOHONI NOCIBHOI. Icmomuoi pizHuyi npu NOpPieHAHHI eKCNEPUMEHMATbHUX OAHUX MINC COPMAMU He
ecmanosneno. Ilpu 3acmocysanni nopm sucisy nacinus 1,2; 1,8; 2,4, 3,0, 3,6 man. wm./2a KodiceH
sapianm 00cnidy 3a WUpUHU MIXCpsOb 15 cm ymeoproseae okpemy cmamucmuyuy epyny. B
CcepeOHbOMY N0 00CNIOY 8ION0BIOHO 00 3A3HAYEHUX HOPM BUCIBY HACIHHS 6CMAHOGIEHI napamempu
aycmomu pociun Ha oOunuyi naowi nocigy — 100; 146; 187; 226; 257 wm./m’. 3a wupunu
MIdHCPAO0b 45 cM 8 cepeOHbOMY N0 00CNI0Y 6CMAHOGIEHT napamempu nocigie Kiibkocmi pociun — 49;
73; 95; 115; 134 wm./M°, aKi ymeopiooms okpemi cmamucmuyHi 2pynit y 6i0nogioHocmi 00 HOpM
suciey nacinusa 0,6, 0,9; 1,2; 1,5 ma 1,8 man. wm./ea. Ocobausicme ¢hopmysants nocigie KOHonelb
NOJIA2A€ Y 3MEHUEHHT KITbKOCMI POCIUH HA 0OUHUYL NA0WI Y 8i10N0GIOHOCI 00 KiIbKOCMI UCIAHO20
HACIHHA Npu 30L1bUWEHH] HOPM BUCIBY, K 3A WUPUHU MIdCPA0b 15 cm, mak i 3a wupuHu Midxcpsaosb
45 cm. 3a eapianmie nopm eucisy 1,2; 1,8; 2,4; 3,0; 3,6 man. wm./2a npu wupuni mixcpsos 15 cm
NOPIBHAHO 00 KIIbKOCMI BUCISIHO20 HACIHHA iX 0Y10 MeHwe 8i0nogiono Ha 16,7%, 18,9; 22,1; 24,7,
28,6%, 3a eapianmie Hopm sucigy nacinua 0,6, 0,9; 1,2; 1,5; 1,8 man. wm./2ea npu wupuni miscpsaos
45 cm 8i0nosiono 0o 3asHauenux eapianmie —Ha 18,3%, 18,9; 20,8; 23,3, 25,6%.

Knrouosi cnoea: kononui nocieHi, copm, HOpma 8UCIBY HACIHHA, WUPUHA MINCPSAOb, 2YCMOmd
nocisis, azpogimoyenos

Beryn

Ha mapameTp rycToTH NOCIBIB CIIBCBKOTOCIOAAPCHKUX KYJIBTYP B TEXHOJIOTI
BUPOIIYBaHHS 3aBXIU 3BEPTalOTh OCOOJIMBY yBary. 3akoHU (pOpMyBaHHS ypoKaro
BKJIIOYAIOTh O3HAYECHUH IIOKA3HUK 1 INOJACHKOIOTH, IIIO BIH € BaXXJIMBUM, TaK JsK
CIpSIMOBAaHUN Ha JOCATHEHHS MoOcTaBieHoi meTH. OpHe 13 BaKJIMBHUX 3aBJaHb B
TEXHOJIOT1l BUPOIIYBAaHHS TIONATAE y HEOOXITHOCTI 3a0e3MeueHHs ONTUMAbHUX
rmapamMeTpiB MOCIBIB, MO0 TYCTOTH CTOSHHA pPOCIUH. Bimomo, mo ckiagoBUMH
KOMITOHEHTAaMH YPOKaHOCTI 3€PHOBHX, SIK 1 IHIMUX KYyJIbTYp, 30KpeMa KOHOILT
MOCIBHOI € TOKAa3HUKH KUIBKOCTI POCIMH Ha OJIMHUII IUIOH[I TOCIBY, KUIBKOCTI
3€pHIBOK, HACIHUH HA POCIWHI Ta MapamMeTp MacH OJHI€i 3epHIBKA a00 HACIHUHHU.
BiamoBimHO  ypOKalHICTh 3YMOBIIIOETHCS  IHTETPAIBHOI  (DYHKINEID  TPbOX
ckianoBux. [0 HaWBaXJIMBIMIOTO KOMIIOHEHTY 13 TPbhOX CKJIQJIOBUX HAJICXKHUTh
rapaMeTp KUIBKOCTI POCIIMH Ha OJWHUII IUIONI MOCIBY, TaK SIK MOMY BiJIBOJMTHCS
poJib  (PYHKIIOHAIBHOTO YMHHHMKA. PocivHM 0e3mocepelHb0 BUKOHYIOTH POJIb
TPOYLIEHTIB, TOOTO 3a6e3MeuyloTh CHHTE3 OPraHiuHOi PEYOBUHH. IX iHAMBidyaIbHA
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POIYKTHUBHICTh 3HAYHOIO MIpOIO 3aJICKUTh BiJ TYCTOTH MOCIBIB [1, 2, 3].

CHnpoMOXHICTh TEXHOJIOTHi B MPOLECI BHUPOIIyBaHHS KOHOIUII TOCIBHOI
dbopMyBaTH BHCOKOIMPOIYKTHBHI TOCIBU € JIOCUTh BAXKJIMBUM 3aBIaHHSIM Ha
Cyd4acHOMY e€Tami pPO3BUTKY CUIHCHKOTOCIIOAAPCHKOTO BHUPOOHHIITBA B Taily3i
pocnuHHHULTBA [4]. BHCOKONMPOAYKTUBHI TOCIBU XapaKTepU3YIOTbCSI TaKUMHU
BUMOT'aMHU: ONTHMAaJbHA KIJIBKICTh POCIMH HA OJUHUIN IUIOINII MOCIBY, PIBHOMIPHO
PO3MIIIIEHNUX Ta OJHAKOBO PO3BUHYTHX. [[7s1 pIBHOMIPHO PO3MIIIEHUX POCIUH B
MOCIBaX XapaKTEPHUN OJTHAKOBUH CTYMIHb HAMPY>KEHOCTI LIEHOTUYHOT B3aEMO/IIT M1k
pocnuHaM# arpodiToleHO3y Ta CHHXPOHHHUMH TeMIamMu po3BUTKYy. Lle cmpuse
PIBHO3HAYHUM KOHKYPEHTHUM MOJKJIUBOCTSAM MiX PpOCIMHAMH 1 3MEHIICHHIO
audepeHIiaiii pocTy Ta po3BHTKY B TociBax. Bim macu 3epHiBKH ab0 TpPEThOTO
CKJIaJIOBOI'O KOMITOHEHTa 3aJIeKUTh y 0araTbOX TEXHOJIOTISX 1 SKICTh BHPOIIEHOT
MpoayKIlli. BcTaHOBIEHO HaMpUKIAA, M0 Y 3€PHOBUX KOJOCOBUX 13 30UJIBIIICHHSIM
TYCTOTH TOCIBIB Y POCIUH 3MEHINYIOTHCS, SIK O3€pPHEHICTh, TaK 1 Maca KOXHOI
3€pHIBKH BiJI KO 3aJICKHUThH SIKICTh BUPOIIECHOT MPOAYKILii [, 6]. BianmosigHo rycroTa
CTOSIHHSI POCTIMH B TOCIBaX Ma€ BaXKJIMBE 3HAUCHHSI B TEXHOJIOTISAX BHUPOIIYBAaHHSI.
Bona 3HauHOI0 MIpOIO 3aJIe’)KUTh BiJ] SKOCTI BUCISTHOTO HACIHHS, TOJIBOBOI CXOXOCTI
Ta BIDKUBAHHS POCIWH, a 3apa3oM 1 BiJl IOCKOHAJIOCTI po3BUTKY TexHousorii. [1{omo
BHUPOIIYBaHHS KOHOTIEJIb TOCIBHUX TaKa 3aKOHOMIPHICTh Ta aKTyaJIbHICTh TAKOX Ma€
Miciie. 3a JOTpUMaHHS BCIX BHUMOI IIOJO SKOCTI TIOCIBHOTO Marepiaay Ta
TEXHOJIOTTYHOTO MpoLeCy CiBOM y 3a0€3MeUeHH] PIBHOMIPHOTO PO3MIIICHHS HACIHHS
B IPYHTI, OCHOBHOI'O BIUIMBY B YIPAaBJIiHHI NapaMeTpaMH I'yCTOTH MOCIBIB HA/IalOTh
HOpMaM BUCIBY HaCIHHS.

Meta pociigkeHb — BCTAaHOBUTU €(EKTHUBHICTH HOPM BHCIBY HACIHHS B
YIIpaBJIiHHI TapaMeTpaMu T'yCTOTH POCIIHMH B Tporiect popMyBaHHsI arpodiTOIEHO3Y
KOHOILII MOCIBHOT.

Marepiajiu Ta MeTOAUKA T0CJIKEHb

HocnimxenHss BukoHaHl BrpogoBxk 2018-2020 pp. B 3akiaai BHINOI OCBITH
«Iloainschkuil nepxaBHUN yHIBEPCUTET» B yMOBax 3axigHoro Jlicocremy Ykpainu.

Y npoBefeHHI TMOJBOBUX JOCHIIKEHb 3aJisHI COPTH KOHOIUN IOCIBHOT
[ncTuTyry n1y0’siHux KynaeTyp HarioHaneHOT akazemii arpapHux HaykK YKpaiHu
KOCO-31, I'nsna ta I'necis. Hocnin 1 opranizoBaHuil 32 yMOBH IIUPUHUA MIKPSIb 15
CM Ta BapiaHTIB HOpPM BHCIBY HaciHui 1,2; 1,8; 2,4; 3,0; 3,6 muH. mt./ra. Jocmig 2 —
3a YMOBHU IMIUPUHU MDKPSIb 45 cM Ta BapiaHTiB HOpM BHCiIBY Haciuus 0,6; 0,9; 1,2;
1,5; 1,8 muH. mt./ra. Tun 1pyHTY AOCTHITHUX AUISHOK — YOPHO3EM OTIA30JICHUA Ha
JIECOBUTHOMY CYTJIMHKY.

Po3MimeHHs MiTHOK KOHOIUT MOCIBHOT — cUcTeMaTnu3oBane sipycHe. KinbkicTh
IOBTOPEHb — YOTHPUPA30Ba. 3arajbHa Iioma AUMHKH 60 M? , 06ikoBoi — 50 M2
JIInstHKY 71 TiApaxyHKy TyCTOTH POCJIMH Ha BapiaHTax HOPM BHCIBY HACiHHS B
nociBax BUAUIAIMN Iepel 30MpaHHSAM YPOXKAl0 PeHI0Mi30BaHO. /[ cTaTUCTUYHOTO
aHaI3y OTPUMAHUX EKCIICPUMEHTAIbHUX JTaHUX BUKOPHUCTOBYBAJIW JHUCIICPCIMHMIA
aHai3 Ha OCHOBI OaraTopaHroBoro kputepiro JlyHnkana [7].

Pe3yabTaTtu qociixKkeHb

Y [OCHiKeHHSIX BUPOIIYBaHHA KOHOIEIb TIIOCIBHUX OyJio 3alifHO Yy
¢bopMyBaHHI TIOCIBIB I1’SITh HOPM BHCIBY HACIHHS, SIK 33 IIMPUHUA MDKpSIb 15 cM —
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1,2; 1,8; 2,4; 3,0; 3,6 muH. mIT./ra, Tak 1 3a MUpUHA MDKpsAab 45 cm — 0,6; 0,9; 1,2;
1,5 ta 1,8 mun. mr./ra. He3paxatoun Ha Te, 1m0 13 3017IbIIEHHAM HOPMH BHCIBY
HACIHHSI, BIDKMBAHHS POCIIMH KOHOIIETH BiJl KUTHKOCTI THX, IO 3a0€3MEeUnIu CXOIH,
3MEHIIYBAJIOCh, MapaMeTpPH IMOCIBIB 3aKOHOMIPHO 3ajieKajld BiJi HOPMHU BHCIBY
HACIHHS.

[IpoBeneHMI CTaTUCTUYHUN aHaNI3 MOKa3aB Jii0 TEXHOJOTIYHOTO (QakTopa —
HOpPM BHUCIBY HAcClHHS Ha KUIBKICTb POCIMH OJMHUII uioml mociBy. Koxkna Hopma
BUCIBY HACiHHS YTBOPIOE OKpPEMY CTaTUCTHYHY TpyMy 3a HapaMeTpaMu KUIbKOCTI
pocnuH. Takuil pe3yabTaT HE3Ba)kKalouu Ha T€, 10 13 30UIBIIEHHSIM HOPMU BHUCIBY
HaClHHSI CTYIiHb 30€pEeXKEHHS POCIUMH 3MEHIINYBABCS, VYIPaBIIHHSA MPOIECOM
dbopMyBaHHsI MOCIBIB KOHOILJII TOCIBHOI HOPMaMH BHCIBY BCTAHOBJICHO.

3a BUKOHAaHMMH CTaTHUCTUYHUMHU pPO3paxXyHKaM{ BCTaHOBJICHO, IO 3a3HadycHa
3aKOHOMIpHICTh TIpH BupolyBanHi copty FOCO-31 3a mmpunu Mixkpsaae 15 cm Oyna
opiyHO0. BIiMB KOXKHOT 13 3aiTHUX HOPM 3a KpPOKOM ekcriepumeHTy 0,6 MIH.
T./Ta, HA TapaMmeTpu arpodiToreHo3y icTOTHUH. 3a cepenanimMu ganumu 2018-
2020 pp. MOKa3HUK KUIBKOCTI POCIMH HAa OJMHMII TUIOII TMOCIBY KOHOMENIb COPTY
FOCO-31 npu HopMmi BuciBy 1,2 M. mr./ra cranosus 100 mr./m?; 1,8 muH. mT./ra —
146 wir./m?; 2,4 . wr./ra — 188 wr./m?; 3,0 mutd. 1t./ra — 227 wr./mM? i npu HopMmi
BUCIBY HaciHHs 3,6 MiH. mrt./ra — 260 mr./m? (Tabm. 1).

AHani3 naHux copTy KoHomenb [nsHa mopiBHsHO 10 copty FHOCO-31 mpu
MUPUHI MIKpSAAL 15 cMm, 3a CBOIM 3MICTOM Ta 3aKOHOMIPHICTIO aHAJIOTIYHUM.
[Ilopoky y BIAMOBIIHOCTI JO 3a3HAYEHUX HOPM BHCIBY OyJM BCTAaHOBJICHI 3a
OTPUMaHUMH MOKa3HUKAMU T'YCTOTH POCIMH KOHOIENb MOCIBHUX OKPEM1 TOMOT€HHI
rpynu. B cepenHboMy 3a POKH JOCIHIPKEHb MOKAa3HUK KIJTBKOCTI POCIMH BIJIHOCHO
HOPMHM BHCiBY HaciHHs 1,2 MiH. 10T./ra ctaHoBuB 99 mr./mM%; mpu HOpMi BHCiBY 1,8
MJIH. IUT./Ta iX KiIbKicTh 36inbmunacs 1o 146 mr./m?; mpu 2,4 muH. mr./ra — go 187
wt./m?%; pu 3,0 MutH. 1T./ra — 10 225 wr./M? i npu 3,6 MiH. mwr./ra — 10 255 mr./m?,

Tadauus 1 - 3anekHiCTh TYCTOTH OCIBY COPTIB KOHOIIEJIb IOCIBHUX Bl HOPpMH
BHCIBY HACIHHSI IIPH IMPUHI MiKPsAb 15 cM, T, pocann Ha 1m?
(cepenne 3a 2018-2020 pp.)

Hopwma BuciBy, Copr ToMoreHHi rpymnu
MJH. WIT./Ta | JOCO-31 | Tmsma | Tmecis | 1 | 2 | 3 | 4 | 5
1,2 100 99 100 | =
1,8 146 146 146 ok
2,4 188 187 187 o
3,0 227 225 225 ook
3,6 260 255 255 .

OTtpumaHi pe3ynbTatd copTy [Jecis aHanoriuHi 3a 3MICTOM 3aKOHOMIPHOCTI.
KoXHOro ekcrepuMeHTalIbHOTO POKY HOPMHM BHUCIBY HACIHHS MPU IIUPUHI MIKPSAD
15 cM yTBOprOBaNIM OKpeMl CTaTUCTHYHI IPYNU HA PIBHI 3HAYYHIOCTI MOXUOKHU 5%.
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BignoBinno nist Qaktopa € A0CTOBIpHOK Ta e(EeKTHBHOW. TpeHa po3moairy
pe3yNbTaTUBHUX JAHUX ONM3BKUN 1O MPAMONIHIMHOrO. AHami3 JaHUX MO COPTY
['nmecis mokaszas, 10 KUIBKICTh POCIMH Ha OJMHULI TUIOMII MOCIBY NMPH HOPMI BHUCIBY
1,2 MaH. 1T./ra 6yna HaiiMeHmmow i cranoBuia 100 mr./M?. Ilpu 30i1bIeHH] HOPMU
BUCIBY MOPIBHSHO J0 JAaHUX MONEPEIHHOI HOPMH B1AOYBaIOCS 1CTOTHE 30UIBIICHHS
I'yCTOTH NOCiBiB Ha 46 mr./mM*> — 1,8 muH. mr./ra Ha; Ha 41 wr./M> — 2,4 MJIH. 10T./T;
Ha 38 mr./m? — 3,0 mutH. wT./ra i Ha 30 wrt./mM? — 3,6 MJIH. WT./Ta.

IToniGHOIO € TakoX 3aJekKHICTh T'YCTOTH POCIHUH arpogiTOlEHO3y KOHOMEIh
MOCIBHUX BiJi HOPM BHCIBY HACIHHS 3a yMOBU IIPOBEJCHHS CiBOM NPH IIHPHUHI
MDKpsiib 45 cMm. Pe3ynbTaTu MIOPIYHOTO CTATUCTHUYHOTO aHaji3y 3a KPUTEpieEM
Hynkana o copty FOCO-31 noka3zanu, 1110 KoKHa HOpMa BHUCIBY 3a0e3Ieuye OKpeMy
CTaTUCTUYHY TPYMy 3a BIUIMBOM Ha IMapaMeTpU MOCIBIB MIOJ0 KUJIBKOCTI POCIMH Ha
OJIMHUIY TUIOIIII.

VY cepennaromy 3a 2018-2020 pp. y copty FOCO-31 moka3zHUK KUIBKOCTI POCITUH
Ha OAWHUIN Tuiom mpu HOpmi 0,6 MiH. mT./ra OyB HaiiMeHIHM 1 cTaHOBUB S50
mr./mM%. 3a yMOBH 30iIbIIEHHS HOPMH BHCiBY HaciHHs 10 0,9 MIH. IIT./ra 3HAYEHHS
NOKa3HMKa 3pocTano Ha 23 mr./m?. Ilpu Hopwmi BuciBy Haciubs 1,2 MuH. mT./ra
KiIBKiCTh pociuH cTaHoBuia 95 wr./m%, npu Hopmi 1,5 mud. wr./ra — 115 mr./m2
Hopma BuciBy Hacinua 1,8 muH. mT./ra 3abe3neunna (QopMyBaHHS HAHOUIBIION
KinbkocTi pociun 134 mr./m? (Tabm. 2).

AHaJ3 AaHUX KUIBKOCTI pOCIWH copTy [JisiHa y pOKHM JOCHIKEHb TaKOXK
MOKa3aB aHAJIOTI4HI Pe3yJbTaTH, SKI XapaKTepu3ylTh 3aKOHOMIPHICTH 1CTOTHOTO
BIUIMBY KO>KHOI HOPMH BHUCIBY HACiHHS Ha T'yCcTOTy mociBiB. lllopiuHo kKokHa HOpMa
BHCIBY ICTOTHO BIJPI3HsUIacs BiJ 1HIIMX 3a BIUIMBOM Ha (pOpMyBaHHS MapameTpiB
arpo(iTorieHo3y KOHOIEbh MOCIBHMX IOJ0 KUIHBKOCTI POCIMH HAa OJWHMII TUIOI.
AHaniz ganux copty ['nsiHa B cepenHbOMYy 3a TPU POKU AOCTIHKEHb aHAJIOTIYHO
BiJIoOpakae 3aKOHOMIPHICTb, SIKa BCTaHOBJEHa Oyya HIOPIYHO. 32 YMOBH HOPMH
BHUCIBY HaciHHs 0,6 MIIH. IUT./ra NOKa3HUK cTaHOBMB 49 mr./M>. 3a Hopmu BuciBy 0,9
MIIH. IOT./Ta BiH 30iabmuBcs 10 73 mr./M?%, 3a HopMu 1,2 MiH. miT./ra — 10 95 wr./m?,
3a HopMH 1,5 MuH. mit./ra — g0 115 mir. /m? Ta 3a Hopmu 1,8 muH. wr./ra — g0 134
T,/ M2,

Tabauus 2 - 3a1eKHICTh TYCTOTH MOCIBY COPTIB KOHOIIEJIb IOCIBHUX Bl HOPpMH
BHCIBY HACIHHSI IPH IUPHHI MEKPsAL 45 cM, IIT. pocauH Ha 1m?
(cepenne 3a 2018-2020 pp.)

Hopwma Bucisy, Copr ToMorenHi rpynu
MIH. WT./Ta | }OCO-31 | Tmsma | Tmecis | 1 | 2 | 3 | 4 | 5
0,6 50 49 49 skt
0,9 73 73 72 kokk
1,2 95 95 94 *okk
1,5 115 115 114 ok
1,8 134 134 133 ok ok
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[Mlogo copty Imecis 3a 1ux >Xe HOPM BHUCIBY HACIHHS B TPOBEICHUX
TOCITIKEHHSX OTPUMAaHI PEe3yJbTaTH CIIBIAIAI0Th 3 TAKUMH, 1110 BCTAHOBJICHI TIPH
BupoinryBaHHi coptiB  FOCO-31 Ta I'nsna. Kokna HOpma BHUCIBY MIOPIYHO
YTBOPIOBaJIa OKPEMY CTATUCTUYHY TpyIy 3a MapaMeTpaMy MOCIBIB MIOAO0 KIJIBKOCTI
pPOCIIMH Ha OJMHUII TuTomll. B Mexax BapiaHTIB HOPM BHCIBY HaciHHS copTy I JsiHa,
el TEXHOJOrIYHMHA (aKTOp MOXKHA TaKOoX BBaXKaTH (PAKTOPOM YIIpaBIiHHA
napamMeTpamu IMOCiBIB KOHOIUI. AHaJ3 JaHUX copTy [ 7ecis cBiAYUTh, 110 MOKa3HUK
KITBKOCTI POCIIMH Ha OJMHHUII TUIOII MOCIBY 3aJICKUTh BiJ HOPMHU BUCIBY HACIHHS Ta
XapaKTEPHU3y€ThCsS HACTYIHUMH pes3yabratamu: 49 wr./m> — npu 0,6 MiH. mr./ra; 72
wr./M? — ipu 0,9 mutH. 1T./ra; 94 mr./m? — npu 1,2 mud. wr./ra; 114 mwr./m? — npu 1,5
MiH. mt./ra ta 133 mr./mM? — npu 1,8 M. wr./ra.

B pesynbpTaTi mpoBeneHHMX JOCHIKEHb MOKHA CTBEpPKYBaTH, 10 (aKTop
HOPMH BHCIBY HAaCIHHS B TEXHOJIOTII BHUPOIIYBaHHS CY4YaCHHUX COPTIB KOHOIIEIh
MOCIBHUX 3a YMOBHM IIMPUHU MDKpsiab 15 Ta 45 cM moxe Oyt e(peKTUBHUM B
yOpaBiiHHI (OpMYBaHHS MapaMeTpiB arpoQiToLeHO3y 3a KIUIbKICTIO POCIUH Ha
OJIMHUIII TUTOII TOCIBY.

BucHoBku.

IcToTHOI pi3HUIN y TOPIBHSHHI €KCIIEPUMEHTAIBHUX JAaHUX MIXK COpPTaMH HE
BcTaHoBJieHO. [Ipu 3acTocyBanHi HOpM BuciBy Haciuus 1,2; 1,8; 2,4; 3,0; 3,6 muH.
IIT./Ta KOKEH BapiaHT NOCIIAYy 3a IMIMPUHUA MDKPAIb 15 CM YTBOpIOBaB OKpeMY
CTaTUCTUYHY TIpyny. B cepelHbOMY MO JOCHTIAY BIAMNOBIAHO 10 3a3HAYEHUX HOPM
BHUCIBY HACIHHSI BCTAHOBJICHI MapaMeTpu I'yCTOTH POCIMH HA OJMHULI IUJIOLIl TOCIBY
— 100; 146; 187; 226; 257 wr./M?. 3a muMpuHEM MDKpSAIs 45 CM B CEPEIHBOMY IO
JOCJIITy BCTAHOBJICHI MapaMeTpu MOCIBIB KiIbKOCTI pociiuH — 49; 73; 95; 115; 134
T./M?, SIKi YTBOPIOKOTH OKPEMi CTATUCTUYHI TPYIH y BiANOBiIHOCTI 10 HOPM BHCIBY
nHacigug 0,6; 0,9; 1,2; 1,5 ta 1,8 muH. mT./ra.

Oco6muBicTh (hOpMyBaHHS MOCIBIB KOHOIIEIH MOJSTAE Y 3MEHIICHH] KUIBKOCTI
POCIMH Ha OJAMHMII IUJIOLI Y BIAMOBIAHOCTI J0 KUIBKOCTI BUCISSHOTO HACIHHA TMpPH
3017IbIIEHHI HOPM BHCIBY, SIK 32 IIUPUHU MDKPSIb 15 cM, Tak 1 3a MIMPUHU MIKPSAb
45 cM. 3a BapianTiB HOpM BuciBy 1,2; 1,8; 2.4; 3,0; 3,6 MiH. mT./ra mpu HMIUPUHI
MDKpSib 15 CcM TOpPIBHSHO JO0 KUIBKOCTI BHCISTHOTO HACIHHS iX OyJo MeEHIe
BiAMoBiHO Ha 16,7%; 18,9; 22,1; 24,7; 28,6%, 3a BapiaHTIB HOPM BHCIBY HACIHHSA
0,6; 0,9; 1,2; 1,5; 1,8 muH. mT./ra IpU IHPHHI MDKPSIb 45 CM BIAMOBIIHO 0
3a3HaueHMX BapiaHTiB — Ha 18,3%, 18,9; 20,8; 23,3; 25,6%.
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Abstract. The purpose of research is to establish the effectiveness of seeding rates in the
management of plant density parameters in the process of agrophytocenosis formation of hemp. The
factor of influence of seeding rates, both with a row spacing of 15 cm, and with a row spacing of 45
cm on parameters of plants density at agrophytocenosis formation of hemp is established. No
significant difference was found when comparing experimental data between varieties. When
applying the seeding rate of 1.2; 1.8; 2.4; 3.0; 3.6 million pcs / ha, each variant of the experiment
with a row spacing of 15 cm formed a separate statistical group. On average, according to the
experiment, in accordance with the specified seeding rates, the parameters of plant density per unit
of sown area are set - 100; 146; 187, 226, 257 pcs / m*. At a row spacing of 45 cm, on average, the
parameters of sowing the number of plants are set - 49; 73; 95; 115; 134 pcs / m?, which form
separate statistical groups in accordance with seeding rates 0.6, 0.9; 1.2; 1.5 and 1.8 million pcs /
ha. The peculiarity of the hemp crops formation is to reduce the number of plants per unit area in
accordance with the number of sown seeds with increasing seeding rates, both with row spacing 15
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cm and with row spacing 45 cm. According to the variants of seeding rates 1.2; 1.8; 2.4; 3.0; 3.6
million pcs / ha with a row spacing of 15 cm compared to the number of sown seeds, they were less
by 16.7%; 18.9; 22.1; 24.7; 28.6%, according to the variants of seeding rates 0.6; 0.9; 1.2; 1.5; 1.8
million pcs / ha with a row spacing of 45 cm in accordance with these variants - by 18.3%, 18.9;
20.8; 23.3; 25.6%.

Key words: hemp, variety, seeding rate, row spacing, crop density, agrophytocenosis.
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Abstract. Analysis of global trends in poultry shows a steady pattern of increasing production
and consumption of turkey. With the existing recipes of meat products, it is increasingly interesting
to study the possibility of using non-traditional raw materials and raw ingredients that are able to
ensure high quality finished products. In the last two years there has been a steady trend of
increasing commercial production of turkey meat, mainly due to imports of foreign poultry, which
in the form of the final hybrid is imported for fattening meat, without the possibility of further
reproduction. the biological value of the product depends primarily on the balance of amino acid
composition of proteins and the degree of their digestibility. Therefore, you can choose the
following options for combining collagen-containing raw materials with other raw materials of
animal and plant origin, which complement the nutritional value of the product and increase the
degree of its digestibility.

Key words: selection, hybrid, meat, turkeys, raw materials, meat products, protein

At the present stage of development of the meat processing industry, there is an
increase in the production of new types of meat products, which include
multicomponent emulsions, suspensions, gels and structured compositions made from
secondary protein raw materials. It is worth noting that with the existing recipes of
meat products is increasingly interested in studying the possibility of using non-
traditional raw materials and raw ingredients that are able to ensure high quality
finished products. It is possible to note such kind of raw materials as turkey meat
which, in turn, can be carried to dietary, and the products made from it to delicacies.

Recently, many experts have been drawing attention to the need for accelerated
development of indication in Ukraine. They point out that after the saturation of the
broiler meat market, it is necessary to expand the range of meat products and increase
the production of meat of other poultry species - ducks, geese, and especially turkeys
[ 7,9].

The basis for improving traditional and developing new technologies for the
production of meat products should be: hygienic design of the composition and
formulation of the product, biotechnology, modern technology and equipment and
packaging. The result of such a project is a safe, tasty product with high nutritional
value, in modern packaging. New technological solutions should be implemented not
only in the field of production but also in storage [7].

It is known [1, 9] that the quality of meat products significantly depends on the
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quality of raw materials, which, in turn, is influenced by sex, age, breed, feeding and
transportation of animals, methods and modes of slaughter, processing m ' clearings,
and also duration and conditions of storage of a product.

Analysis of world trends in poultry shows [1, 5, 6,] a stable pattern of increasing
production and consumption of turkey. According to scientists [4,7], turkeys, among
many species of poultry, are the largest in size, whose live weight in adulthood
reaches: females 8 - 10 kg., Males 15 - 18 kg. At the same time, from one female per
year you can grow 90 - 100 turkeys and get 400 - 500 kg of meat in live weight.
Turkeys grow quickly, which makes it possible to get at 13 - 17 weeks of age a
carcass weighing 4 - 4.5 kg at a slaughter yield of 80 - 85% and feed consumption per
1 kg of growth of 3 - 3.5 kg. The average daily increase in live weight of turkeys in
the case of intensive cultivation reaches 90-140 g., The yield of muscle tissue - 60%,
including pectoral muscles - up to 30% of live weight. Thus processing of one ton of
carcasses of turkeys allows to receive about 800 kg of meat, including to 300 kg of
pectoral muscles. It should be noted that turkeys are characterized by good
reproductive qualities and begin to lay eggs at 8 - 8.5 months of age - they are
intensively laid for six months and during this period their productivity reaches 110 -
120 eggs.

It 1s known [5, 6] that in terms of dietary properties and taste, turkey meat
differs favorably from poultry meat of other species because it contains more protein,
vitamins, less fat and cholesterol (2 - 5%) than m ' yaso chickens. In addition, turkey
meat is characterized by a specific taste inherent in game. The pectoral muscles of
this bird contain up to 28, and the whole carcass - 21% protein and 12% fat; slaughter
yield reaches 90, edible particles account for 65% of the carcass weight; muscle
tissue 1s 55% of live weight.

Natural and climatic conditions of Ukraine, its well-developed grain production
industry, should contribute to more intensive breeding of turkeys. In the last two
years there has been a steady trend of increasing commercial production of turkey
meat, mainly due to imports of foreign poultry, which in the form of the final hybrid
is imported for fattening meat, without the possibility of further reproduction. Such
enterprises include the Ukrainian Food Group Limited Liability Company
(Chernivtsi); Ukrainian-French joint venture "Greller-Broshukova" (Rivne region);
Limited Liability Company "Plemptakhosovkhoz" Brovarsky "of Kyiv region;
Agricultural firm" Shakhtar "of Donetsk region and others.

According to the "Program of development of turkey poultry in Ukraine for the
period up to 2015" developed jointly with the Ministry of Agrarian Policy, the
production of turkey meat in Ukraine in 2015 1s expected to increase to 200 thousand
tons of live weight, which will be 15-20% of potential consumption market poultry
meat [1,3].

It is well known [1,5,8,] that for the production of pate also used offal (pork
skin, liver, brains). In this case, each type of offal has its own characteristics of
morphological and chemical composition, which highlight the most valuable
biological properties and determine their rational use. All offal is an essential source
of protein, and most of it contains the same amount of protein as meat. By-products
are also a source of minerals.
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In countries with a high level of development of the meat industry, there is one
general trend - the desire to find ways to process low-grade secondary raw materials,
which allows you to direct it to the production of high quality food. One of the most
common types of such raw materials is pork skin. To increase the efficiency of
production of meat and other products that contain as one of the recipe ingredients
connective tissue as a raw material, use a variety of techniques, technological
processes, as well as the principles of biotechnology [8].

Researchers believe [1,3, 4] that the purposeful introduction of collagen in the
recipe of meat products allows in some way to address the issues of rational use of
low-grade raw materials, increase the volume and expand the range of food products.

Scientists believe [3,6] that when creating functional meat products, it is
advisable to include raw ingredients containing selenium, such as soy. Soybeans are
able to accumulate in the grain a large number of useful for human and animal life
chemical elements. In terms of selenium content, soybeans rank first among all
cereals. The daily requirement of an adult for selenium is from 120 to 200 mcg / g.

Conclusions. The determining factor in the creation of meat products is their
biological value. Limited to a number of essential amino acids, collagen is a defective
protein, and it can not be an adequate replacement for muscle tissue. However, the
biological value of the product depends primarily on the balance of amino acid
composition of proteins and the degree of their digestibility. Therefore, you can
choose the following options for combining collagen-containing raw materials with
other raw materials of animal and plant origin, which complement the nutritional
value of the product and increase the degree of its digestibility.
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Anomauia. Awnaniz ceimMosux meHOeHyil y NMAaxiGHuymei ceiouumes Npo  CMIUKY
3AKOHOMIpHICMb  30i1bUIEHHS. BUPOOHUYMBA mMA CHOJCUBAHHS [HOuvamuHuu. Ilpu icHyrouux
peyenmypax MACHUX NPOOYKMI8 6ce Oilbuie GUKIUKAE 3AYIKAGNEHHS )  BUBYEHHI MONCIUBOCMI
BUKOPUCAHHA ~HEMPAOUYIIHUX 8UOI8 CUPOBUHU [ CUPOBUHHUX [HepedieHmis, 5Ki 30amHi
3a6e3neyumu 8UCOKY AKICMb 20mMoeux npooykmie. B ocmaHHi 06a poKu npocmesicyemuvcsi Cmitika
MeHOeHYisl 30i1bUeHHsI MOBAPHO20 SUPOOHUYMBA M'Aca THOUKIS, WO 8i00Y8AEMbCs NEPEBANCHO 3d
PAxXyHOK imnopmy nmuyi 3apyOiscHoi cenekyii, AKy y euenndi QinarbHoco 2iopudy 3a603amov OJis
8i0200i61i Ha M'aco, Oe3 Moodcaueocmi ii NOOANLUO20 POZMHONCEHHS. OI0I0CIYHA YIHHICD
NPOOYKmMYy 3aiedcums, nepul 3a éce, 8i0 30ANAHCOBAHOCMI AMIHOKUCIOMHO20 CKAAQY OIIKi6 i 810
cmynensi ix nepempasnocmi. Tomy MmoodcHa nidibpamu maxi eapiaHmu  KOMOIHYBAHHSL
KOJIA2eHEMICMHOI CUPOBUHU 3 THULUMU 8UOAMU CUPOBUHU MBAPUHHO20 | POCTUHHO20 NOXOONCEHHS,
SAKI  OONOBHIOIMb XAPY08Y YIHHICMb OMPUMAHO020 NPOOYKMY [ 30i1bulyioms CMYRiHb 1020
nepempagHoCmi.

Kniouoegi cnosa: cenexyis, 2iopuo, m'sico, iHOuxu, cuposuHa, MACHi npoOOYKmu, 610K
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Anomauin. Tpusane 3acmocy8anHsi MIHEPATbHUX 000pu8 Ha (HoHI NicAsA0ii OpeaHiYHUX,
3a6e3neyye npupicm yporcaio 3epHa pauoHO08aHo20 copmy 03umoi nuieHuyi Mupouiscoka 61 Ha
26,3 uy/ea. Ypoorcaumicmv i saKicmb 3epHa  03uMOi NueHuYyi NIOBUWYIOMbCS NPU  BHECEeHHI
NOJIYMOPHOI HOPMU MIHEpaNbHUX 000pue Ha (HoHi NicaAIl OpPeaHiYHUX, 3 BI0NOBIOHO BUCOKUMU
NOKA3HUKamu sikocmi 300py OiKy- 4,5 y/2a ma 300py «cupoiy kneuxosunu-9,4 y/ea.

Knrwuoei cnosa: nuwenuys, ypoosicaiinicms, 000pusa, 003a, OLNOK, «CUpay KleuKosumda, copm,
IPYHM, CIBO3MIHA.

[Tmenuns o3uMa € OJIHIEI0 3 TOJOBHUX 3€PHOBUX KYJIBTYp, sIKa 3a BaJOBUM
300pOM Ta BHCOKOIO SKICTIO 3epHa 3a0e3leuye HalllOHAIbHY IPOJIOBOJIBYY OE3MeKy
VYkpainu [1].

[IuTaHHs PO BIUIMB YMOB BHUPOIIYBaHHS, O10JIOTYHUX OCOOJMBOCTEH COPTIB,
BIUIUBY PI3HHUX J103 MIHEpaJIbHUX Ta OpPraHiyHUX AOOPHUB, HA BpOXkail 3epHa 03MMOIi
MIICHUIII Ma€ TEOPETUYHE Ta MPaKTU4HE 3HaueHHs [1,2].

HaykoBe oOrpyHTyBaHHS BHECEHHS JOOpWB, 3aCTOCYBaHHS pI3HHUX [03
MIHEpaJbHUX Ta OPTaHIYHUX JOOpPUB Ha BpOXKall 3€pHA O3MMOi MIICHUIN Ma€
TEOpPETUYHE Ta MPAKTHUYHE 3HAYeHHS [2,3].

O6’exToM JnocHiKeHHS Oyjia o3WMa MIeHuIs copTy MupoHiBcbka 61,
MOTIEPETHUKOM AKOi1 € KOHIomuMHA. Jlocig Mae TPhOXKpAaTHY MOBTOPHICTH. [lnorna
00sikoBoi insHku 100 M%, mociBuoi 175 M2, TIpeaMeToM MOCHIKEHHS € BMICT
MaKpOEJIEMEHTIB B POCIMHAX IMIIEHHULl, BpOKall Ta SAKICTh 3€pHa pPanlOHOBAHOIO
COPTY IIIEHHUII 03uMOi MupoHiBchKa 61.

Crarmionapauii nocmig mae 12 BapiaHTiB. PoOounmu BapiaHTaMu B 3€pHO-
OypsKOBIM CIBO3MIH1 OYyJIM HACTYTIHI:

KonTpoab

[Ticnsais THOMO - poH
®oH + P 80

®oH + P 80K80

®on + N60P80Kgo
®on + N75P 120K 120
NeoPsoKso
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B pesynprari gochikeHb Ha  JyYHO-YOPHO3EMHOMY TpyOONHIIYBATo -
JIETKOCYTJIMHKOBOMY TPYHTI BCTaHOBJICHO, 1[0 TPHUBAJIE 3aCTOCYBaHHS MiHEPAJIbHUX
n00puB Ha (oH1 michsAll THOW, CHpHUsE MIJBUIICHHIO BPOXKal0 3€pHA O3UMOi
nmeHuni copry Muponiscbka 61 wa 11,4-26,3 w/ra (tabn.l), nmpu ypoxkai Ha
KOHTpOJII BiAnoBigHO 32,7 1/ra.

Tabuanus 1 - Biuiue 100puB Ha BpO:KaiiHICTh 3epHA 03MMOI MIIEHU I

: : BpoxaitHicTs, [TpupicT 10 KOHTPOIIO
BapianT nocmny wra wra o,
be3 no6puB (KOHTPOIIH) 32,7 - 100
[Ticasiais 30 T/ra rHOIO (hOH) 4,1 11,4 34,8
doH+Ps) 45,5 12,8 39,1
CDOH+P80K80 46,2 13 ,5 41 ,3
CDOH+N80P80K80 54,9 22,2 67,8
CDOH+N1 10P120K120 59,0 26,3 80,4

JIOCTIPKEHHSIMU Ha JIyYHO—4OPHO3EMHOMY KapOOHAaTHOMY TpyOOIUIyBaTO —
JIETKOCYTJIMHKOBOMY TPYHTI BCTAQHOBJIGHO, IO CHCTEMAaTU4YHE 3aCTOCYBaHHS
MiHepaJIbHUX A00puB Ha (poni micaaaii 30 T/ra THOWO B 3epHO—OYPSKOBINA CIBO3MIiHI
0OyMOBJIIO€ TIIJIBUIIICHHS TOKA3HMKIB SKOCTI 3€pHa O3UMOI IIIIEHUIl COPTY
Muponiceka 61 (Tabi.. 2).

Tabauus 2 - BiiiuB 100pyB HA NOKA3HUKH SIKOCTI 3€pHA 03UMOI NIIIEHUITI

36ip Ginka 36ipu«cp1p0'1'»
' ' Bitok ' «Cupa» KICHKOBHHA
BapianT nocmny o ’ IPUPICT 10 | KICHKOBUHA, IIPUPICT 10
1/Ta | KOHTPOJTIO, % 1/Ta | KOHTPOJIIO,
1/ra 1/ra
bes n00pue 92 | 3,0 : 201 | 66 :
(KOHTPOJIb)
Miexsaia 30tira | 4y o | 57 | o 22 93| 27
rHo10 ((hoH)
®on+Pg 119 | 5,4 2,4 21,5 9,8 3,2
Don+PsoKso 12,1 | 5,6 2,6 21,1 9,7 3,1
®0H+N80P80K80 12,4 6,8 3,8 25,6 14,0 7,4
CDOH+N11()P120K120 12,7 7,5 4,5 27,2 16,0 9,4
NsoPsoKso 12,1 | 5,6 2,6 24,1 11,1 4,5
HIPys,% 0,64 1,25

AHai3 1aHuX CBITYUTH MPO TE, U0 HAMOLIBIIMNA BMICT OUIKY B 3€pHI O3UMOI
NIIeHUI1 copTy MupoHiBcbka 61 OoTpuMaHO y BapiaHTi, 7€ BHOCWJIHM IOJyTOPHY
HOpMY MiHepanbHUX 100puB Ha (oui micasaii 301/ra rHoto, skuii cknagas—12,7 %, 3
BIJIMOBIAHUM HAWBHILUM MMOKa3HUKOM 300py OUIKy—7,5 11/ra, mpH BMICTI Y KOHTPOJIi—
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9,2 %, 1 300poM O11ky—3,0 11/Ta.

Menmmii BMicT OLIKy BIAMIYEHHMH y BapiaHTi, 3 BHECEHHSM OJWHAPHOI 03U
MiHepalbHUX J00puB Ha ¢GoHl micisaii rHoro — 12,4 %, 30ip Oinka CTaHOBUB
BiamoBigHO — 6,8 1/Ta .

BwmicT «cupoi» KIEHMKOBUHU B 3€pHI 03UMOI MIIIEHUII copTy MupoHiBchka 61 3a
BHECEHHS MOJIyTOPHOI Ta OJIMHAPHOI /103U MiHEpalIbHUX J00pHUB Ha (oHi micasaaii 30
T/Ta THOXO, CKJIaaaB BiAMoBiAHO —27,5, 25,6 %, mopiBHsAHO 3 KoHTposieM—20,1 %. 36ip
«CUpPOI» KICWKOBHHM Ha TaKMX BapiaHTaX CTaHOBUB BiamoBigHo—16,0, 14,0 1/ra, 3
BI/IMOBITHUM 3HAYEHHSAM Y KOHTpoJi — 6,6 11/Ta.

BucHoBku

1. BHeceHnHs MiHepalibHUX NOOpUB HA (OHI MICISAAI OpraHIYHUX M1ABUILYBAJIO
yposkail 3epHa 03uUMOi MIeHull 10 26,3 1/ra, nmpu ypoxai Ha KoHTpoii 32,7 u/ra.
HaiiBuii Bpokai 3epHa O3MMOi 1 MIIEHUIl OTPUMAIM NPHU BHECEHHI MOJIYyTOPHOL
HOPMH MIHEpAJbHUX J0OpHB Ha (OHI MICISLAIl OpTaHiuHUX, BiANIOBIAHO 59,0 11/Ta.

2. O3uMa TMIICHUIIST MAa€ YITKO BUPaXEHI 3aKOHOMIPHOCTI B HarpoOMaJ[KEHH1
BMICTY OUIKy 1 KJIeWKOBMHH. MiHepanbHl A00puBa BHeceHI Ha (GoHI micisimii
OpraHIYHMX ITABUIIYBaJIX BMICT O1IKY B 03uMil mieHuI Ha 2,4-4,5% 1 KIeHKOBHHU
Ha 3,2-9,4 % 1tipu BMIcCTI iX Ha KoHTpo 9,2% 1 20,1%.
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Abstract. On black carbonate soil it is set researches, that the protracted application of
mineral fertilizers is on a background the afteraction of organic, the Muponiecvka furious provides
the increase of harvest of grain of the districted sort of furious wheat on 1,73 t/he. The productivity
and quality of grain of furious wheat rise at bringing of one-and-a-half norm of mineral fertilizers
on a background the afteraction of organic, from accordingly by the high indexes of quality : of
collection of albumen of 0,64 m/and and to collection of "raw" gluten of 1,36 t/he.

Key words: wheat, productivity, fertilizers, dose, albumen, "raw" gluten, sort, soil, crop
rotation.
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Annomayua. @eppoyen u e20 NPou3BOOHvIE U3BECMHbI KAK BbICOKOIDGDeKmusHbie
pe2yisimopvl CKOPOCMU 20peHust cmecegoeo meepdoeo pakemnozo monausea (CTPT). Ocrosnoii
npooIeMOU UCNONb308AHUSL (PEPPOYEHCOOEPAHCAWUX KAMATUZAMOPOS AGNACMC UX MUSPAYUOHHAS
CHOCOOHOCMb U IKCCYOayusi HA NOBEPXHOCMb MONIUGHO20 3apsAda 6 npoyecce ONUMeNbHO20
Xpauenus.. Pewenue >moil npoOiembi 603MONCHO uepe3 NO8bluleHUe MEPMOOUHAMUYECKOT
COBMECTNUMOCTNU HCUOKUX PePPOYEHCOOepIHCAUX KAMATUZAMOPO8 C OIULOMEPHBIMU KAYUYKaMU,
svinonHAwWuMU poas ceasyrwwezo ¢ CITPT. B cmamve paccmompen pacuemuuvlii Memoo
NpPeoCKa3anusl COBMeCmMUMOCMU psi0a AIKUIDEPPOYEHO8 C HCUOKUMU KAYYYKAMU, UCNONb3YEeMbIMU 8
cocmage CTPT. Pesynbmamvl pacuemog mepmMoOUHAMUYECKOU COBMeCmU KOMHOHEHMO8 MOo2ym
ObIMb UCNOIBL30BAHBL O/l KOPPEKMUPOSKU U cocmasienusi onmumanvrol peyenmypol CTPT.

Knrwoueegwte cnoea: gheppoyen, npouzgoonvie, mepmoOUHaMuyecKas COBMeCmumMocmy, Kayuyx,
Kamanuzamop.

Beryniienne.

B nocnennee BpeMs CTpeMHUTENBHO BHIPOCIIO YUCIIO MyOIHUKAIH O TPUMEHEHUU
(deppolieHa U ero MPOU3BOJHBIX B PA3IMUHBIX Cepax YeIOBEUECKOUN e TeIIbHOCTH:
B Ka4ecTBE J00aBOK B MOTOPHOE TOIUIMBO [1,2], MOBBIMAIOIMX OKTAHOBOE YHCIIO
[3,4], koMIOHEHTa JIUTUEBBIX OaTapei [5], pepporeHcoaepkax oauroMmepos [6] u
MOJMMEPHBIX ~ MarepuasioB  [7-9], antunupeHoB [10] ©  NEpPCHEKTUBHBIX
JIEKapCTBEHHbIX mpernapaToB [11-13], kaTanu3aTopoB pocTa HAHOTPYOOK B HAYUHBIX
uccleIoBaHusIX U TpombliuieHHocTH [14-18]. [llupoxuit crektp obOnactedt ero
UCIOJIb30BaHUsI OOYCJIOBJIEH €ro (U3MYEeCKUMU W XHUMHYECKUMHU CBONCTBAMH:
BBICOKOM  TEpMUYECKOM CTAaOWJIBHOCTBIO, HHU3KOM TOKCHYHOCTBIO, XOpOUIEH
pPacTBOPUMOCTBIO B OPraHMYECKUX PACTBOPUTENAX M OOJBIIMM KOJIUYECTBOM
XUMUYECKUX MPEBPALLICHUN.

@eppolleH U €ro MPOU3BOAHBIE HAYAJIM IMIMPOKO HCIIOJIB30BAaTHCA Kak
BBICOKOA()EKTUBHBIE PETyJISTOPHl CKOPOCTH TOPEHHUSI CMECEBBIX TBEPHBIX PAKETHBIX
torumB  (CTPT) [19] cpaBHUTENbHO HENABHO M OKa3aJIWCh  HACTOJIBKO
3¢ (HEeKTUBHBIMU, YTO NPAKTHUECKH TMOJHOCTHIO 3aMEHMJIM OKCHIbl METaJJIOB
cMeHHOM BajeHTHocTH [20]. OpHako UX HCHOJIB30BaHUE HMMEET HEKOTOpbIC
HejocTaTKu. Tak KpucTauIMueckas npupoja (GpeppoleHa CHUXAeT TEXHOJIOITMYHOCTb
MIPUTOTOBJIEHUS TOIUIMBHOM CMECH M MPHUBOJUT K HEPABHOMEPHOMY pacCHpeiesICHUIO
KOMIIOHEHTOB, YTO BBI3bIBAE€T HEKENATENbHOE NaJCHUE SHEPreTUYECKHX CBOWCTB
CTPT. Taxkxe wu3-3a JeTydyecTH (QeppolieHa, CBOWCTBEHHOM apoOMaTUYECKUM
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CUCTEMaM, MPOUCXOJUT €ro MHUrpalusi Ha MOBEPXHOCTh TOIUIMBHOIO 3apsja, YTO B
CBOIO OYe€pelb, BBI3BIBACT YXYIIICHUE MEXAaHUYECKUX U  OaUTMCTHYECKUX
XapaKTEPUCTHK.

VYCcTaHOBIEHO, YTO BbICOKass KaTanutuyeckas A(P(EKTUBHOCTh HKHJIKHX
IPOU3BOJHBIX (eppolleHa JOCTUTAeTCs 3a CUET PAaBHOMEPHOTO pacCHpelesiCHUs B
rOpIOYe-CBA3YIOIIEM U YMEHBIIICHUS JICTYYECTH, YEMY CIIOCOOCTBYET yBEIMYCHHUE UX
TEPMOJMHAMUYECKOH COBMECTUMOCTA C TOJHUMEPHBIM CBA3YIOIIUM, KOTOpPOE
MPEeA0TBpAIACT UX IKCCYAALMIO HA MOBEPXHOCTH 3apsija U PacciioeHue TOTUITMBHOM
MaccChl.

[lenpr0 TaHHOTO HMCCIAEAOBAHUS SIBJIAETCS AHAIW3 MUTPALIMOHHON CIIOCOOHOCTH
KUAKUX (PeppolieHCOepKAIMX KAaTalu3aTOPOB M3 TOIJIMBHOM KOMIIO3UIMK Ha
OCHOBE TEOPETUYECKUX paCYETOB HX TEPMOJAMHAMUYECKON COBMECTUMOCTH C
npyrumu kommoHeHtamu CTPT, a uMeHHO, )KUAKUMH OJIMTOMEPHBIMU KayuyKaMHu.

BxoaHble 1aHHbIE U METOABI

TepmonnHaMuueckass COBMECTUMOCTb  HU3KOMOJIEKYJISIPHBIX — BEIIECTB U
MOJIMMEPOB PA3IMYHOTO XUMHUYECKOTO CTPOEHHUS OIEHUMBAJIACh HAa OCHOBAaHUU
KOJMYECTBEHHBIX  3HAUEHUW  TapamMeTpa  pacTBOPUMOCTH O  BBEIACHHOTO
['unbnebpannom [21]. HaumydmM pacTBopuTeneM HJis MOJMMEpPa SBISETCS TOT,
napameTp pacTBOPUMOCTH KOTOPOTO paBEH WIIU OJIM30K MapaMeTpy pacTBOPUMOCTH
moJmMepa, T.€. KOTJ1a BIMOJHseTCs ycioBue (1):

6, & 6, 1)
Ecnan pa3HocTh 3THX mapamMeTpoB MeEHbIIE 2, TO pacTBOPEHHUE MOJUMEpa B
pacTBopuTesie Oy1eT IPOUCXOIUTh JUlIb B 50 % ciryuaes.
Pacdet mapameTpa pacTBOpUMOCTH POU3BOIUICS 110 hopmyiie (2):

2)
rae: Y AEi — cymmapHas sHeprusi KOre3uu >KMJIKOCTH WM MOBTOPSIOIIETOCsS 3BEHA
MOJINMEPA;

> AVi — Ban-nep-BaanbcoBblif 00beM XKMIKOCTH WU TOBTOPSIOIIETOCS 3BEHA
nonaumepa [21].

[TapameTp pacTBOPUMOCTH HU3KOMOJIEKYJIIPHOTO PACTBOPUTEINS TaK>KE MOXKHO
paccuuTaTh yepe3 CKPHITYIO TEIJIOTY Mmapoodpa3oBanus L. mo ¢popmyiie (3):

3)
CkpplTas TermioTa mapoodpa3zoBaHUs PaCCUUTHIBANIACKH TTO opMyie (4):
L,=1237-T, +0.02-T— 2950 (4)

rae: Tx — TeMnepaTypa KUIIEHUS KUIKOCTH - pacTBoputens, K [22].

[Ipu cobmronenun ycnosus (1) u pasHuile Mexay rnapamerpamMmu pacTBOPUMOCTH
pactBoputensa (0,) M mnoiaumepa (0,) He Oonee 2, omnpenenserci KpUTEpHid
COBMECTUMOCTH |, C IOMOUIBI0 KOTOPOro ¢ 00jiee BHICOKOW TOYHOCTHIO, paBHOU 85
% ciydaeB, MOXHO IMpeJrnojaraTh COBMECTUMOCTh IOJIUMEpPAa M PACTBOPHUTEIIS.
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BeinosiHeHne HepaBeHeTBa (5) AU |L CBUACTEIbCTBYET O HATMYMK COBMECTHMOCTH:
U=E200(D— /D> -1+« )

rae: @ — 00beMHBIN MTapaMeTp;
p — KOHCTaHTa, KoTopas paBHo 0,681;
0 — IMapaMeTp NOBEPXHOCTHOTO HATSAKEHHUS;

L — OTHOIICHWE KBajJpaTa pacTBOPUMOCTH TIOJIMMEpa K  KBajapaTry
PacTBOPUMOCTHU PACTBOPUTENIA onpeesercs no hopmye (6):
2
— 5“ v
H= 527
: (6)

Takum 00pa3oM COTIaCHO KPUTEPHIO |, PACTBOPUMOCTH Oy/ieT HabI0aaThCs B
TOM clly4ae, Korja IpaBas 4acTh HepaBeHCTBa (5) OyjaeT OoJjblie JIeBOW YacTH,
npuueM o0e dYacTH HEpaBEHCTBA BBIUMCISIIOTCS HAa OCHOBAaHHUH XHUMHYECKOTO
CTPOCHHSI IOBTOPSIONIETOCS 3BEHA MOJIMMEpa U MOJICKYJIbI PACTBOPHUTEIIS.
OO6nemublii mapameTp @ paccuuthiBaiics o Gopmysie (7):
4V )/

] In

(7)
rae Vp u V, — MOJIsIpHBIN 00BEM pacTBOPUTEIS U ITOJIMMEPA COOTBETCTBEHHO.

Pacuer mapameTrpa o mnpoBoawid B cooTBeTcTBUU ¢ [23]. Ha ocHoBanuu
MOJIyYEHHBIX JTAHHBIX MOHO 3HAYUTENIIbHO YIPOCTUTh 3aJady COCTABIICHHS
TOIUIMBHOM KOMIIO3UIIMM U Cpa3y OTOPOCUTh >KUJKHE (eppolLeHCoAepKale
KaTaJln3aToOPhl, C KOTOPBIMU Kay4yKH TOPIOYe-CBSA3YIOIIETr0 HE OyyT COBMECTUMBI.

B kauecTtBe roproye-cBs3yOIIMX ObUIM BBIOpaHbI MATH KayyyKOB, KOTOpHIE
HanOosee dYacTto wucnoib3yrorcss B cocrae CTPT [24]: HM3KOMOJIEKYJISPHBIN
oyragueHoBeii kayuyk CKJIH-H, uzonpenoBbiii Hu3koBs3kuil kayuyk CKU-HJI,
snokcuaHas cmona DJ[-20, OyTagueH-HUTPUIIbHBI HU3KOMOJEKYJSPHBIA Kaydyk
CKH-10-KTP u nuBununbHbIl KapOokcuanpoBanHbiid kayuyk CKI-1A. B Tabnune 1
MPEJCTABIICHBI UX PACUETHBIC MAPAMETPHI.

Tabaunua 1 - PacueTHble mapamMeTpbl KAY4yKOB

Bermectso SAE, | SAVY, 8, Va, Vi,
JIx/moib A3 (Jox/cm®)?? | aun/em® | em®/moms
byraguenossriii kayuyk CKJIH-H* 9054 64,3 15,29 33,5 56,869
W3onpenossiit kayuyk CKM-HJI* 10030 81,5 14,294 29 72,081
OnokcuaHas cmoina D/1-20 57626,232 | 2779 18,555 49,713 | 245,784
Kayuyk CKH-10-KTP 21407,26 | 110,22 17,957 22,173 | 97,482
Kayuyk CKA-1A 25511,94 | 1479 16,923 19,839 | 130,808

Ilapamempur 63ssmol uz [24],
Ilapamempwr ona snoxcuonou cmonvt 3/-20, xayuyku CKH-10-KTP u CKJ/[-14 — aémopckas
paspabomka.

B kauectBe pacTBOpuUTENEl OBLIM BBIOpaHBI KHUJAKHE (PEPPOLIEHCOAEpKALIIE
Karanu3aTopbl ckopoctu ropenus CTPT, takue xak: 1,1 -austundeppolien,
stundeppouen, n-6yrundeppouen, 1,1 -mubytundeppoueH u TpeTOyTUIPEPPOLEH
[25]. B Tabnuie 2 yka3aHbl UX pacu€THBIC XapaKTEPUCTHKHU.
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Tadauna 2 - PacueTHble XapaKTEePUCTHKH KaTAJIU3ATOPOB™

BemecTBo Z’A\;i*’ TI:E)I’/IK Le, O, 3105 Yo 3 3VK’
A 760 MM.pT.CT JIx/Monb (dx/cm®)>> | mua/eMm’ | cM’/MOTb
JmTrideppoueH 156,71 557 68851,402 18,020 30,264 | 204,392
OrundeppolieH 134,233 537 65037,268 19,158 32,484 | 170,453
n-bytundeppouen 159,375 510 59971,313 16,682 26,080 | 206,604
Jiubytundepporen | 208,643 436 46764,120 13,024 17,391 | 261,087
TperOytundeppouen | 156,20 398 40289,368 13,699 17,469 | 201,499

*Aemopckas pazpabomka

OO0cyxnenne U aHAIHU3 Pe3yJIbTATOB

C yderoM XapaKTEepUCTUK YKa3HBIX B TaOinuie 2 paccUdTaHbl MapaMeTpbl
pacTBOPUMOCTH  psiia  KaTalu3aToOpoB, Ha 0a3e KOTOPBIX ONpEeleieHa HUX
TEPMOJMHAMHUYECKAsi COBMECTUMOCTD C COOTBETCTBYIOIIMMU KUJIKUMH KaydyKamH.

B Tabmuue 3 mpeacTaBieHbl  pe3yJbTaThl  pacyeTa COBMECTHUMOCTH
(bepporeHcoaepKANX KaTAIN3aTOPOB € KayuyKaMH.

Tabaunua 3 - Pe3yabTaThl pacyera COBMECTUMOCTH KaYYYKOB H KaTAJIU3aTOPOB™

Iomumep | byraguenossril W3onpeHoBEIH OnoxcuaHas Kayuyx CKH-10-

kayuyk CKJIH-H | kayayk CKHU-HJI cmona 9/1-20 KTP Kayuyx CKJI-1-a

Op-on / [Kpurepwuii | dp-n / [Kpurepwmii | dp-0n / [Kpurepwuii |5p- on / [Kpurepuii [5p- o / Kpurepuii
K Om-0p | COBMECT. |Om - Op | COBMECT. | dn-0p |coBMecT. |Om - Op | coBMecT. |dm - 8p | coBMecCT

aTaIM3aTop

JInaTrndepponen 0,719 < B 1,060 > 0,993 < 0,882 <
(1AD-2) 2,730 1.129 3,726 0,534 0.983 0,063 1,158 1,097 1.106
DriideppoticH 3867 | - |4863 | - |o0603 019338 = | 1200 0181729 = 235 0173;)15
h-Byrungeppouen | 1,392 0183305 2,387 01713;‘95 1,873 1(’)2;182 1276 11125275 0,241 1101299 c
TuGyrideppoten | 2,266 1632502 1,270 16231532 5531 | - 4933 | - |3899 | -
Tper6yTandepporen | 1,591 16229652 0,596 160887932 4856 | - 4259 | - [3225| -

*Aemopckas pazpabomxa

N3 pnannbix Tabmuubl 3 BuaHO, uTo OyTaaueHoBbI kayuyk CKJIH-H c 85 %
BEPOSITHOCTHIO OyJeT pacTBopuM B n-OyTtuidepporieHe u ¢ 50 % BeposITHOCTHIO - B
TperOyTuideppoiene. B ciayuae 1,1° - quatundeppouena, stuindepporeHa u 1,1° -
nuoyTuideppolieHa CpoACTBa C JaHHBIM KaydyKoM HeE HaOJogaeTcs, TaKk Kak
pasHHMIIA MEXIy TapaMeTpaMH pPacTBOPHUMOCTH IIOJMMEpa W BBIOPAHHBIX
KatanuzaTopoB Oosbiie 2. OmHako, mist 1,17 - gudTHideppoiieHa BBITIOTHIETCS
HEO0OXOAMMOE yCIIOBUE KPUTEPHUS COBMECTUMOCTH, YTO MOXKET CBHUJIETEILCTBOBATH O
YaCTUYHOW PACTBOPUMOCTH KOMIIOHEHTOB, KOTOPYI) HEOOXOJAMMO YTOYHHUTH
MPAKTUYECKUM ITYTEM.

Wzonpenoseiii  kayuyk CKU-HJI, cormacHo pacderam (cMm. Tabmuiy 3),
copmectuMm ¢ 1,1’ - mubytmndeppoueHoM U TpeTOYTUIPEPPOLICHOM, OFHAKO
3HAUYEHHE |l YKA3bIBAET HAa OIPAaHUYEHHOE PACTBOPEHHUE, KOTOPOE B OOJIbIIECH CTEEHH
BO3MOJKHO JIJIsl JAaHHOTO Kaydyka U n-OyTuiadepporieHa.

OnokcuaHag cmosia JJ[-20, corjacHO 3HAYEHHMIO Pa3HULBI M[apaMeTPOB
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PacTBOPUMOCTH, MOKET PACTBOPATHCS BO BCEX KaTaln3aropax 3a UCKiIoueHueM 1,1°-
muoytundepporiena u TperOytuindepporeHa. Ho, mucxonms w3 pacuera KpUTEpHs
COBMECTUMOCTH, MOXHO MPEAINOJIOKUTh, YTO pacTBOpeHue ¢ 85 % BEpOSATHOCTHIO
MPOUCXOIUT TOJbKO B aTmideppouene. g kayuykoB CKH-10-KTP u, CK-1A, no
pe3yibTaTaM pacuera, MOJIHOE PacTBOPEHHE BO3MOXHO B 1,1° -mudtundepporiene,
sTII(eppoIieHe U n-OyTriihepporieHe.

3akiIl0UeHue U BHIBO/bI.

PaccmoTpenHbIli  METOJI  OLIEHKA  TEPMOJMHAMUYECKOM  COBMECTMMOCTHU
KOMIIOHEHTOB Ha OCHOBAaHHMH TapameTpa UX pacTBOPUMOCTH MOMOTAET 3HAYUTEIbHO
YTOYHUTH MPOTHO3 IO MUTPALIMOHHON CITIOCOOHOCTH KUJKUX (HEeppOIIEHCOAEPIKAIINX
KaTaJIn3aTOPOB B COCTABE CMECEBOT0 TBEPAOIO PAKETHOI'O TOTLIMBA.

Ha ocHoBanuu npoBeneHHbIX pacueToB 1,1°- nuatundeppoueH, sTuindpepponeH
u n-OyTundepporieH SBISIOTCS HauOojiee TEPMOJAMHAMUYECKHM COBMECTHUMBIMHU C
OyTaaueHOBBIM Kay4yKOM, STOKCHJIHON CMOJIOW UM (PYHKIIMOHAILHBIMU KaydyyKaMu
CKH-10-KTP u CKJ/I-1A, 4TO HOJDKHO CHM)KaTh CKOPOCTh MUIpallid JAaHHBIX
KaTaJIn3aTOPOB U3 COOTBETCTBYIOLINUX TOTUIMBHBIX KOMITO3HIIUH.
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Abstract. It is well known that ferrocene and its derivatives are highly effective regulators of
burning of the composite solid rocket propellants (SRP). The main problem of using ferrocene-
containing catalysts is their migration ability and exudation to the surface of the fuel charge during
long-term storage. The solution to this problem is possible through an increase in the
thermodynamic compatibility of liquid ferrocene-containing catalysts with oligomeric rubbers
acting as a binder in SRP. The article considers a computation method for predicting the
compatibility of a number of alkyl ferrocenes with liquid rubbers used in the composition of the
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SRP. The results of calculations of the thermodynamic compatibility of the components can be used
to correct and compose the optimal formulation of SRP.
Key words: ferrocene, derivatives, thermodynamic compatibility, rubber, catalyst.
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Anomauia. O0ouiero 3 HEOOXIOHUX YMO8 VYCNIWHOCMI K 8I0KpUMOi, max i 1anapocKoniyHoi
pe3eKkyii HUpKU € mumuacoge npunuHenHs nepysii Kposi cyOuHHUM pyciom ybo2o opzany. OoHax
nio0 4ac 3HEeKPOBIeHHS Md NOO0ANbUI020 BIOHOBIEHHS KPOBONOCMAYAHHS HUPKU CMEOPIOIOMbCA
YMOBU 01 aKmugayii iwmemMiuHux ma penep@y3itiHux MexaHizmie NOUKOOIICEeHHs 30epexcenol
PEHAIbHOI MKAHUHU, peanizayis AKUX Modice npu3gecmu 00 nopyuienb Cmpykmypu ma/adoo ¢ynxyii
Heghponie. Tomy GusueHHs cmaHy HUPOK 3a YMO8 piZHO20 muny iwemii € akmyaivHum. Memoro
00CniddceH s OYN0 O0CHIOUMU 3MIHU HUPKOBO2O KPOBOMOK)Y NPU DPIZHUX CMYNEHAX O0OHOOIYHOT
iwemii. Hamu nposedena cepis excnepumenmis na 30 6inux nonogo 3piiux 0€3nOpPOOHUX WYPAX.
Hlypu Oynu nodinewi Ha womupu epynu: epyna KOHmMpono - XubHa onepayis, [ mpu
eKCNEePUMEHMANbHI 2PYNU - Nepuia cpyna wypu sAKUM HAKAAO0ABCA CYOUHHUL 3AMUCKAY HA 6CI0
CYOUHHY HIJNCKY (8eHa, apmepis) Nicis 8i0X00HCeHHs HAOHUPKOBOI apmepii, opyea epyna 3amuckay
HAKIa0ascs HA apmepiio Nicis 8i0X00NCeHHs HAOHUPKOBOI apmepii, mpems 2pyna wjypie saKum
3amucKkay HAKNa0aecs Ha ceamenmapwuy apmepiro. Llfypu eugoounucsy 3 excnepumenmy uepes 30
xeunuH. beznocepeonvo nio uac onepayii mu cnocmepieanu 3a cmaHom HUPOK 8i3yanvHo. Taxk npu
HAKIAOAHHI 3aMUCKaya HAa CYOUHHY HIJNCKY, HUpPKA OYla meMHO20 Kolbopy, Hanpycena. llpu
HAaKAA0aHHi 3amucKkaya Ha apmepilo KOLip HUpKY 6y8 Ciputl, mypeop NOHUMCEeHUll, yepe3 OeKilbKa
X8UMUH HUpPKA 0y1a X0100HOoI0 Ha oomuk [lpu naxknadamHi 3amuckava Ha cecmMeHmapHy apmepiro
KOp HUpKu 6y8 HeoOHOPIOHUL, Cipull 3 NOAIOCY HA AKUL HAKIAO0A8CS 3amuckai, ma 0ypozo 3
IHWL020 NOAOCY, OVIA YUMKO BUPAdNCEHA deMapKayiuna NiHis. Takum dyuHom 0OpaHi Hamu memoou
00380UMU OOCMOGIPHO 3MoOento8amu pi3Hi cmyneHi iwemii Hupku. LlJo Oyn0 niomeepodiceno
8I3YANbHO MA 3 BUKOPUCTNAHHAM HOBIMHIX Memo0ig eizyanizayii ICG mexnonoeii.

Knrwowuoei cnosa: Hupxu, iwemis, ICG mexnonoaii.

Beryn.

B nmanuii 4ac OCHOBHHUM CHOCOOOM JIIKYBaHHSI JIOKaJIi30BaHOTO HHUPKOBO-
KJIITUHHOTO paKy € OlepaTUBHE BTPYYaHHs, 10 Hale(QEKTHBHIIIUX BapiaHTIB SKOTO
BIIHOCATHCA pajuKalibHa HedpekToMmis Ta opraHosOepiratodi omepailii. OCHOBHa
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MeTa, KpiM  T1030aBJIE€HHS  XBOPOrO  NYyXJIWHHM, 1 TOJOBHUM  HIPHUHLHUII
opranos0epirarouux orepariii npu JiKyBaHHI HUPKOBO-KJIITHHHOTO PaKy MOJSITal0Th
y 3a0MIaPKeHHI MaKCHUMalbHO OUIBIIOTO OO0CATY 34aTHOI 10 (PyHKIIOHYBaHHS
peHaIbHOT MapeHXiMHM, W0 pPI3KO BiApI3HSIE opraHo30Oepiraioui omepamii Bij
paauKaIbHOT HEPPEKTOMII.

XpoHiuHI XBOpOOM HHUPOK MICHS paJuKaibHOI He(peKTOMil 3yCTpidaroThCs
3HAYHO YacTile, HIXkK MICJs OPraHo30epiratoyoro BTpyUYaHHS.

Opniero 3 HEOOXITHUX YMOB YCHIIIHOCTI SIK BIJIKPUTOI, TaK 1 JIAMapOCKOMTYHOL
PE3eKIii HUPKU € TUMYacOBE MPUMUHEHHS Nepdy31i KPOBl CyIMHHUM PYCJIOM I[bOTO
oprany. 3a paxyHOK TEIUIOBOI imIeMii HUPKH, sIKa BUHUKAE TIICIA 3yNUHKHU
KPOBOTOKY, I1JIBUILYETHCS SKICTh BI3yaJIbHOI OL[IHKH MEX MyXJIMHHOTO PO3POCTAHHS,
MOJIETIIYIOTECS JOCTYN /O MOPOKHUHHOT CHUCTEMH Ta YIIMBAaHHS MapeHXiMU B
o0JacTi  JI0’)Ka  PE3EKTOBAaHOI MyXJIMHHU, MIHIMIZY€TbCSd BTpara KpoBlI Ta
3a0e3neuyeThcsl BUCOKA €(DeKTUBHICTh TeMocTady. OHaK Mij 4ac 3HEKPOBJIECHHS Ta
MOJIaJbIIOrO BIJHOBJICHHS KPOBONOCTAYaHHS HHUPKH CTBOPIOIOTHCS YMOBHU JUIS
aKTUBAIlll 1MIEMIYHUX Ta penepPy3iiHUX MEXaHI3MIB TMOIIKOJKEHHS 30epeKeHOi
peHaJIbHOT TKaHWHHU, peajizallis SKUX MOXE IMPU3BECTU A0 MOPYILIEHb CTPYKTYpH
ta/abo ¢yHkIii HedpoHiB. BupasHiCTh HMX po3dadiB 3alleKUTh BiJ TPUBAIOCTI
TEIUIOBOI imemii Hupk# [1].

JloBeneHo, 10 TOPYIICHHS KpOBOOOIry HHUPKUA BeA€ J0 3HAYHUX 3MiH
MIKpOIMPKYJISIil, TKAHWHHOTO JMXaHHS, YTBOPEHHS CKJIEPOTUYHHX TMPOIIECIB B
napeHximi. 3MIHU CTOCYIOTBCS TAKOX 1 (PYHKIIT MPOTHIIEKHOI HUPKU. AJie TepMiH
BUHHUKHEHHS B HIi KOMIIEHCATOPHO-IIPUCTOCOBHMX 3MIH Ta JUHAMIKA iX nepeliry mij
yac pI3HUX BHUJIB TOPYIICHHS KPOBOMOCTAYaHHS OJIHIEI 3 HUPOK HA CHOTOJHI
HEJIOCTaTHBO 3’ sicoBaHl [2].

Buxopuctansas ¢iyopecieHTHOTO KOHTPOJIO TMPH ONEPaTUBHUX BTPYYAHHSIX
(FGS) no3Bosisie Bi3yamnizyBaTu CTPYKTYpH, AKi B 1HIIOMY BHMAAKy HE BHUIHO
He030poeHnM okoM. BukopuctoByrouun innomianin 3enenuit (ICG), 1, BUCBITIIOIOYH
TKaHUHY OJIDKHIM  1H(ppadyepBOHUM cBITIOM, 30ymkenuir ICG Moxe OyTH
BUSBJISIETHCS KaMeporo 3 onTUuIHUM pinsTpom [3.,4,5].

ToMy BUBYEHHSI CTaHY HUPOK 3@ YMOB PI3HOTO TUITY 11IEMIi € aKTyaJIbHUM

Mera pocaigxenHs. [locmiauTu 3MiHM HUPKOBOIO KPOBOTOKY IPH PIZHHUX
CTYNEHSAX OJHOOIYHOI 11IeMii.

Marepiaim i MeTOaH TOCTIAKEHHS.

Hamu mpoBenena cepist ekcrepumeHntiB Ha 30 OUIMX TMOJIOBO  3pLIHMX
0e3mopoIHUX Iypax, CTBOPIOBAIM TEIUIOBY imiemiro mpaBoi Hupku. Lllypu Oynu
NOJIJIEHI Ha YOTHPU TPYNH: Tpyla KOHTPOIIO - XHOHA omepamis, 1 TpH
eKCIIEpUMEHTaJIbHI TPyNHu - Teplia rpyna HIypH SIKUM HakKiIaJaBcs CyAMHHUN
3aTucKay TUIly Byibaor Ha BCIO Cy/IMHHY HIKKY (BEHa, apTepis) MICHs BIIXOKESHHS
HAJHUPKOBOI apTepii, Apyra rpymna 3aTuckad, TUIy byibaor, HakiagaBcs Ha apTepito
miciast BIIXO/DKEHHsS HAJHMPKOBOI apTepli, TpeTs rpyna LIypiB SKUM 3aTHCKad
HAKJIa/1aBCsl Ha cerMeHTapHy aprepito. llypu BuBoaunmch 3 ekcnepuMeHTy uepes3 30
xBUJIMH. [IpoBOIMBCS BI3yalIbHUN KOHTPOJIb a TaKOXK 3 BUKopuctanusaMm ICG kamepu.

JocnimkeHHs, BIAMNOBIIAIOTh E€TUYHUM BHUMOTaM, BIANOBIAHO Hakazy MO3
Vkpainu Ne 231, Big 01.11.2005 poky. [lin yac poboTH 3 eKcrepUuMEHTAIbHUMHU
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TBApUHAMU JOTPUMYBAIMCS MPUHIMUMIIB ['eIbCiHCBhKOI Aeknapallii, NpUIHITOO
['enepansHoto acambiieer0 BceecBiTHROT Memamunoi acomiamii (1964 -2000 p.),
Kousenmiero Pamu €Bponu mnpo mnpaBa moguHu Ta Olomemununy (1997 p.),
BiAMoBiMHO mojoxkeHHsM BOO3, MixHapogHoi paa MeEIUYHUX, HAYKOBUX
TOBAapUCTB, MiXHApOIHOI pagu MEAWYHUX, HAYKOBUX TOBAPUCTB, MiKHApOIHOTO
KoJiekcy meauuHoi etuku (1983 p.) Ta 3akoHaM YkpaiHu, «3araJbHUM €TUYHUM
MPUHIAIIAM EKCIIEpUMEHTIB HaJ TBapuHAMW», sKi 3arBepkeHi | HamionansHuM
koHrpecom Mo Oioetuke (KuiB, 2001p.) 3rilHO 3 TMOJOXKEHHSIM «CBPOMEHCHKOT
KOHBEHIIII 13 3aXUCTy XpeOeTHUX TBApHWH, $AKI  BUKOPUCTOBYIOTHCS B
€KCIIEpMMEHTAIIbHUX Ta 1HIMX HayKoBuX HUIx» (CtpacOypr, 1987). Bei oneparuBhi
BTPYYaHHS, €KCIEPUMEHTAJIbHI JOCHIIKEHHSI Ta BHUXIJ 3 EKCIEPUMEHTY TBapHH
3MIMCHIOBAJIM 32 YMOB JICKBAaTHOT'O 3HCOOJICHHS, HE 3aBJIal0UN CTPaXKIaHb OCTAHHIM.

Pe3yabTaTu n10caigKeHHs.

Hamu BuBUanIMCh CTaH HUPOK MPHU MOCIIOBAHHI 1MIEMIYHOTO YIIKO/DKCHHS Ta
aJICKBaTHICTh OOpaHUX MOJIEJEH, ISl TOAATBIIOTO BUBYEHHS MIKPOIIMPKYJISTOPHOTO
pyciia mapenxiMu HUpok. BukopucroBytoun inmorianin 3enenuit (ICG), mu BuBUamu
KPOBOTOK HHPKH, IIBHAKOCTI PO3IMOJIUICHHS PEYOBMHU B TKaHWHAX, abo i#oro
BIJICYTHICTbh IIPH MO/JICITIOBAHHI PI3HUX THUIIIB 1IIEMII.

besnocepennbo mi1 yac onepariii My CIOCTEpIraiv 3a CTAHOM HUPOK Bi3yallbHO.
Tak npu HakiIagaHHI 3aTUCKaya HA CyJAMHHY HDKKY, HUpKa Oyja TEMHOTO KOJIbOpY,
HanpyxeHa. [Ipy Hak/IaaHH] 3aTUCKaYa HA apTepir0 KOJIip HUPKU OYyB CIpuid, Typrop
MOHWKEHUM, uepe3 NeK1JIbKa XBUJIIMH HUpKa Oyia XojoaHow Ha JoTuk (Puc. 1).

;;;;;;

Puc 1. Ctan HUpKM npu MoAe/IIOBAHHI ileMil HUpKU A — Ceimauil Koip HUPKU,
HAaK1a0aHua 3amuckada na apmepiro, b — Temnuii Konip Hupku, HaK1A0AHHS
3amuckava Ha apmepiio.

[Ipn HakmamaHHi 3aTUCKadya HAa CETMEHTApHY apTepilo KOJip HHPKH OyB
HEOJIHOPITHUM, CIpHii 3 TIOJIOCY Ha SIKUW HAKJIAJaBCs 3aTUCKay, Ta Oyporo 3 1HIIOTO
noJitocy, OyJjia YUTKO BUpakeHa JAeMapkaiitna minis (Puc. 2).
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Puc 2. CTan HUPKHU NPH MOJIeJTIOBAHHI ilIeMil HUPKH, HAKJIAJAeHHS 3aTHCKa4Ya
HA cerMeHTapHy aprepio A Yacmuna nupku ceimaa, Yacmuna memHa, 8UOHA
oemapkayivna ninis. b Emanu esedenns konmpacmuoi peuosuHu npu HaK1ao0auHi
3amuckaua Ha ceemenmapuy apmepiio - ICG

BucHoBku

OO6pani HaMu METOJW JO3BOJIMIU JOCTOBIPHO 3MOJICNIIOBATH PI3HI CTYIIEHI
imeMii HUpku. [llo Oyno miaTBEpKEHO Bi3yadbHO Ta 3 BUKOPHUCTAHHSIM HOBITHIX
MetoiB Bizyam3alii ICG TexHoorii.

Ilepcnekmueu  nooanvuioco  eueuenna. Hamu  Oyae  AOCHIIKEHO
MOPPOPYHKIIOHATBHHUI CTaH HUPOK B paHHI CTPOKH, Ta Micis penepdysii uepe3 7 Ta
30 n16. 3 BUKOpPUCTaHHSM MOP(QOJIOTIUHHUX, Ta IMYHOTICTOJIOTIYHUX METO/IB
JOCITKEHHS
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Abstract. One of the necessary conditions for the success of both open and laparoscopic
kidney resection is the temporary cessation of blood perfusion through the vascular bed of this
organ. However, during bleeding and subsequent restoration of renal blood supply, conditions are
created for the activation of ischemic and reperfusion mechanisms of damage to preserved renal
tissue, the implementation of which can lead to disruption of the structure and / or function of the
nephrons. Therefore, the study of the condition of the kidneys in different types of ischemia is
relevant. The aim of the study was to investigate changes in renal blood flow at different degrees of
unilateral ischemia. We conducted a series of experiments on 30 white sexually mature outbred
rats. Rats were divided into four groups: control group - false operation, and three experimental
groups - the first group of rats which was superimposed vascular clamp on the entire vascular leg
(vein, artery) after discharge of the adrenal artery, the second group of clamp was applied to the
artery after adrenal artery discharge, the third group of rats which clamp was superimposed on a
segmental artery. Rats were removed from the experiment after 30 minutes. Immediately during the
operation, we observed the condition of the kidneys visually. So when applying the clamp to the
vascular leg, the kidney was dark in color, tense. When the clamp was placed on the artery, the
color of the kidney was gray, turgor was reduced, after a few minutes the kidney was cold to the
touch. line. Thus, our chosen methods allowed us to reliably model different degrees of renal
ischemia. Which was confirmed visually and using the latest methods of visualization ICG
technology.

Key words: Kidneys, ischemia, ICG technologies.
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THE STATE OF RECEPTIVE STATUS OF SEX HORMONES IN THE

ENDOMETRIUM BEFORE AND AFTER PROGESTIN TREATMENT OF
ENDOMETRIAL HYPERPLASIA WITHOUT ATYPIA IN WOMEN OF

REPRODUCTIVE AGE
CTAH PEHEIITUBHOI'O CTATYCY CTATEBUX T'OPMOHIB B EHJIOMETPII 1O TA
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ORCID: 0000-0002-0745-0632

Abstract. In order to improve the diagnosis and effectiveness of pathogenetic treatment with
progestins of endometrial hyperplasia without atypia, a prospective study was conducted in 60
patients of reproductive aHE with abnormal maternal bleeding, in which endometrial hyperplasia
without atypia was diagnosed as a result of histological examination of the endometrial tissue. All
patients received treatment with micronized progesterone at a dose of 400 mg / day in continuous
mode for 6 months. To determine the effect of using progestin, it was conducted by examining the
expression of receptors for estrogen and progesterone in the histological units of the endometrium
by the immunohistochemical method. In all women, there was a significant expression of ER in
endometrial cells, which caused its proliferative activation against the background of reduced
expression of receptors to progesterone by 65%, which caused the lack of effect of therapy in 25%
of women.

Key words: endometrial hyperplasia without atypia, immunohistochemistry, progesterone
receptors, hormone therapy, progesterone resistance.

Introduction

The urgency of studying the hyperplastic processes of the endometrium is due to
the steady increase in the frequency of this pathology. Based on research data, in
developed countries more than 200 thousand new cases are registered annually and in
total is 8.7 - 30.6% in the structure of gynecological pathology, accompanied by a
high risk of malignant transformation in the absence of treatment [1,2,3]. Among
patients with benign endometrial diseases, there are women of all ages, but mostly of
reproductive age, which determines the social significance of the problem [4,5,6].

Despite the introduction of developed diagnostic and therapeutic methods, there
is a steady increase in morbidity, a high recurrence rate of 2.5 - 64.7%, even against
the background of pathogenetically determined hormonal therapy of endometrial
hyperplasia (EH) [7,8].

Despite the introduction of developed diagnostic and therapeutic methods, there
is a steady increase in morbidity, a high recurrence rate 2.5 - 64.7%, even against the
background of pathogenetically determined hormonal therapy of endometrial
hyperplasia [9,10,11,12].
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Clinicians often face the problem of ineffectiveness of traditional therapy. There
is a proportion of hormonally resistant forms of endometrial hyperplasia, which
causes recurrence of this disease and are indications for surgical treatment [13,14,15].
The above necessitates the development of new or improvement of existing
approaches to diagnostic and treatment criteria for this disease, taking into account
current data on etiopathogenetic mechanisms of its occurrence, new technologies of
morpho- and immunohistochemical studies of markers of proliferative activity and
apoptosis of cells in hyperplasia [16,17,18]. The above necessitates the development
of new or improvement of existing approaches to diagnostic and treatment criteria for
this disease, taking into account current data on etiopathogenetic mechanisms of its
occurrence, the latest technologies of morpho- and immunohistochemical studies of
cell markers in hyperplasia of endometrial tissue [19,20].

The purpose of the work.

To identify the effect of progesterone receptor expression on the effectiveness of
treatment of endometrial hyperplasia without atypia in women of reproductive age.

Materials and methods.

A prospective study was performed in 60 patients of reproductive age (35-46
years) with abnormal uterine bleeding (AUB). Histological examination of 45
patients diagnosed with edema hyperplasia without atypia. The control group
consisted of 15 women who, according to the results of the study, found a
transformation of the endometrium corresponding to the phase of the menstrual cycle.
Immunohistochemical study of estrogen and progesterone receptor expression in
histological blocks of the endometrium was performed. Sets of reagents and
monoclonal antibodies of cellular markers from LabVision, DAKO were used for the
study. All patients received treatment with micronized progesterone at a dose of 200
mg / day continuously for 6 months. followed by histological examination of the
endometrium by scraping the uterine cavity in the late secretory phase and repeated
immunohistochemical examination of the expression of receptors for estrogen and
progesterone.

Results of the research.

Significant expression of ER in endometrial cells was observed in all women,
which determined its proliferative activity against the background of reduced
expression of progesterone receptors.

According to a study of women with no effect from therapy, in contrast to
women with effective therapy, there was a decrease in receptor expression to PR by
65% (Tab 1).

As a result of the treatment, a decrease in the ratio of endometrial glands to the
stroma, a decrease in the number of glandular epithelium was found.

In most cases, the expression of ER and PR in the glandular epithelium
correlated with the expression of receptors in stroma cells. High content of RE and
RP in both glandular epithelium and stroma and in 40.4% of patients with GE.

The level of expression of ER and PR in HE in the epithelium of the glands was
probably higher than in the normal endometrium (p <0,05). The highest rates of RE
and RP were in areas with pronounced epithelial multilayered. The values of the
immunohistochemical index, reflecting the content of ER in HE was 5.1 £ 0.3 - for
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the epithelium of the glands, while in the group "GE" this figure was 32.2% higher,
and in the control group - 2.9 times above. For stroma cells in GE, the value of the
RE index was 3.3 £ 0.6, which was 2.4 times lower than the group "GE", and 20.1
times less than the control group (p <0.05). The values of the immunoreactivity index
in the group of HE to RP in HE were 89.9 + 7.6 for the glandular epithelium (3.5
times more than the control group) and 123.4 + 9.2 for the stromal component (25.1%
less than the values control group) (p <0,05). no significant difference from the group
"GE" in the value of the index of immunoreactivity to RP in complex non atypical
endometrial hyperplasia (CNEH) was not detected (p> 0,05). As a result of treatment
based on the results of morphological examination of endometrial scrapings in 22
women (48.9%) rHE ression of hyperplasia of the endometrium occurred and
histological normalization of the ratio of stromal and epithelial component was
observed. Simple atypical endometrial hyperplasia (PNGE) was re-diagnosed in 27
women (37.8%). Complex non atypical endometrial hyperplasia was diagnosed in 18
(13.3%) women, ie progression of the disease was observed. Thus, the effectiveness
of the prescribed progestins according to the results of therapy for 6 months.
amounted to about 75%.

Table 1 - Study of estrogen and progesterone receptor expression in women of
reproductive age with HE without atypia (M £ m)

Before treatment After treatment
S D o4 | Conol
?RS o, | SNAEH, | CNAEH, | SNAEH, | CNAEH, | group,n=15
70 n=27 n=16 n=27 n=16

E | glands 4,0+0,4! 5,1+0,3! 6,1+0,7! 7,7+0,7! 15,2+1,2
R | stroma 3,6+0,7' 3,3+0,6! 5,1+0,913 8,2+0,4! 60,8+1,6
PR glands 75,6+6.,4" 89,9+7.6! 73,6+5,4" | 91,1£6,7! 25,2+1,3
stroma | 120,4+11,5" | 123,4£9,2! | 115,6+£8,5! | 119,7£8,2 | 155,3£16,5
Note: I - the value is probable (p <0,05) in comparison with the control group,

Conclusions.

Based on the data obtained, it can be argued that endometrial hyperplasia
requires an interdisciplinary approach to treatment by both gynecologists and
morphologists to study the receptor profile and proliferative potential of uterine
hyperplastic processes and the choice of further treatment tactics. Thus, the treatment
of endometrial hyperplasia without atypia with progesterone drugs is ineffective with
low expression of progesterone receptors in endometrial cells. Therefore, when
deciding on the appointment of drugs for the treatment of atypical endometrial
hyperplasia, it is recommended to study the expression of receptors in endometrial
cells. Immunohistochemical study can decide on the prediction of the
pharmacological effect of therapy, choice of treatment, as well as reduce the waiting
time for response to progesterone therapy, reduce the incidence of recurrent
hyperplasia, improve long-term treatment outcomes, improve patients' quality of life.
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Prospects for further development.

The above studies confirm the need to develop new modern approaches to the
diagnosis and treatment of endometrial hyperplasia without atypia, taking into
account the etiopathogenetic mechanisms of this disease. Using the latest
technologies of immunohistochemical and morphohistochemical technologies to
study cell markers in hyperplasia of the endometrium, regression of hyperplasia of
the endometrium and histological normalization of the ratio of stromal and epithelial
component in women with reduced expression of progesterone receptors.

References

1. Gromova, O.L., Potapov, V.O., Khaskhachykh, D.A., Finkova, O.P.,
Gaponova, O.V., Kukina, G.O., & Penner, K.V. (2021). Epigenetic profile of
endometrial proliferation in the different morphotypes of endometrial hyperplasia.
Reprod.  Endocrinol., 57, 68-78. DOI:  https://doi.org/10.18370/2309-
4117.2021.57.68-78._

2. Gromova, O.L., Potapov, V.O., Khaskhachykh, D.A., Gaponova, O., &
Kukina G.O. (2021). Retseptornyi status endometriiu pry hiperplastychnykh
protsesakh u zhinok premenopauzalnoho viku [Receptors of endometrium in
premenopausal women with different morphotypes of endometrial hyperplasia].
Neonatolohiia, khirurhiia ta perynatalna medytsyna — Neonatology, Surgery and
Perinatal Medicine, 11, 1 (39), 33-38. DOI: 10.24061/2413-4260.X1.1.39.2021.5.

3. Laas, E., Ballester, M., Cortez, A., Gonin, J., Canlorbe, G., Darai, E., &
Graesslin, O. (2014). Supervised clustering of immunohistochemical markers to
distinguish atypical and non-atypical endometrial hyperplasia. Gynecol. Endocrinol.,
31 (4),282-285. DOI: 10.3109/09513590.2014.989981.

4. Khaskhachykh, D.A., Potapov, V.O., & Kukina, H.O. (2019).
Dyferentsiyovanyi pidkhid do likuvannia hiperplazii endometriiu bez atypii u zhinok
reproduktyvnoho viku [Differentiated approach to treatment of endometrial
hyperplasia without atypia in women of reproductive age]. Aktualni pytannia
pediatrii, akusherstva ta hinekolohii — Actual Problems of Pediatrics, Obstetrics and
Gynecology, 2, 149-155. DOI: https://doi.org/10.11603/24116-4944.2019.2.10935 [in
Ukrainian].

5. Gromova, O.L., Potapov, V.O., Khaskhachykh, D.A., Haponova, O., &
Kukina, G. (2020). Analiz prychyn neefektyvnosti hormonoterapii hiperplazii
endometriia bez atypii u zhinok v premenopauzi [Analysis of the causes of
unsuccessful hormonal treatment of non-atypical endometrial hyperplasia in
premenopousal women)]. Visnyk Vinnytskoho natsionalnoho medychnoho universytetu
— Reports of Vinnytsia National Medical University, 24 (4), 604-610. DOI:
10.31393/reports-vnmedical-2020-24(4)-08

6. Saito, S., Ito, K., Nagase, S., Suzuki, T., Akahira, J., Okamura, K., ..., &
Sasano, H. (2006). Progesterone receptor isoforms as a prognostic marker in human
endometrial carcinoma. Cancer, Sci., 97 (12), 1308-1314. DOI: 10.1111/;.1349-
7006.2006.00332.x.

7. Sanderson, P.A., Critchley, H.O., Williams, A.R., Arends, M.J., & Saunders,
P.T. (2017). New concepts for an old problem: the diagnosis of endometrial

ISSN 2567-5273 85 www.moderntechno.de


https://doi.org/10.18370/2309-4117.2021.57.68-78.%C2%A0
https://doi.org/10.18370/2309-4117.2021.57.68-78.%C2%A0
https://doi.org/10.18370/2309-4117.2021.57.68-78.%C2%A0
https://doi.org/10.18370/2309-4117.2021.57.68-78.%C2%A0
https://doi.org/10.24061/2413-4260.XI.1.39.2021.5
https://doi.org/10.11603/24116-4944.2019.2.10935

Modern engineering and innovative technologies Issue 18 / Part 5 (N§

hyperplasia. Hum. Reprod. Update, 23 (2), 232-254. DOI: 10.1093/humupd/dmw042.

8. Zaporozhan, V., Tatarchuk, T., Dubinina, V., & Kosey, N. (2012).
Sovremennaya diagnostika 1 lecheniye giperplasticheskikh protsessov endometriya
[Modern diagnosis and treatment of endometrial hyperplastic processes]. Reprod.
Endocrinol., 1 (3), 5-12 [in Russian].

9. Fan, R., Wang, Y., Wang, Y., Wei, L., & Zheng, W. (2017). Mechanism of
progestin resistance in endometrial precancer/cancer through Nrf2-survivin pathway.
Am. J. Transl. Res., 9 (3), 1483-1491.

10. Steinbakk, A., Gudlaugsson, E., Aasprong, O.G., Skaland, I., Malpica, A.,
Feng, W., ..., & Baak, J.P. (2011b). Molecular biomarkers in endometrial
hyperplasias predict cancer progression. Am. J. Obstet. Gynecol., 204 (4), 357.el-el2.
DOI: 10.1016/j.2j0og.2010.12.007.

11. Sletten, E.T., Arnes, M., Lysa, L.M., Larsen, M., & Orbo, A. (2019).
Significance of progesterone receptors (PR-A and PR-B) expression as predictors for
relapse after successful therapy of endometrial hyperplasia: a retrospective cohort
study. BJOG, 126 (7), 936-943. DOI: 10.1111/1471-0528.15579.

12. Travaglino, A., Raffone, A., Saccone, G., D'Alessandro, P., Arduino, B., de
Placido, G., ..., & Zullo, F. (2019). Significant risk of occult cancer in complex non-
atypical endoemtrial hyperplasia. Arch. Gynecol. Obstet., 300 (5), 1147-1154. DOI:
10.1007/s00404-019-05299-2.

13. Ordi, J., Bergeron, C., Hardisson, D., McCluggage, W.G., Hollema, H.,
Felix, A., ..., & Nogales, F.F. (2014). Reproducibility of current classifications of
endometrial endometrioid glandular proliferations: further evidence supporting a
simplified classification. Histopathology., 64 (2), 284-292. DOI: 10.1111/his.12249.

14. Ozdegirmenci, O., Kayikcioglu, F., Bozkurt, U., Akgul, M.A., & Haberal,
A. (2011). Comparison of the efficacy of three progestins in the treatment of simple
endometrial hyperplasia without atypia. Gynecol. Obstet. Invest., 72 (1), 10-14. DOI:
10.1159/000321390.

15. Raffone, A., Travaglino, A., Saccone, G., Insabato, L., Mollo, A., De
Placido, G., & Zullo, F. (2019). Endometrial hyperplasia and progression to cancer:
which classification system stratifies the risk better? A systematic review and meta-
analysis. Arch. Gynecol. Obstet., 299 (5),1233-1242. DOI: 10.1007/s00404-019-
05103-1.

16. Al-Sabbagh, M., Lam, E.W., & Brosens, J.J. (2012). Mechanisms of
endometrial progesterone resistance. Mol. Cell. Endocrinol., 358 (2), 208-215. DOI:
10.1016/j.mce.2011.10.035.

17. Auclair, M.H., Yong, P.J., Salvador, S., Thurston, J., Colgan, T.T.J., &
Sebastianelli, A. (2020). Guideline No. 390-Classification and management of
endometrial hyperplasia. J. Obstet. Gynaecol. Can., 42 (10), 1289-1800. DOI:
10.1016/j.jogc.2019.03.025.

18. Tatarchuk, T., Kovalenko, E., & Filonenko, T. (2011). Ekspressiya
retseptorov steroidnykh gormonov i1 urovni estrogena i progesterona v zhidkosti
matki u zhenshchin s giperplaziyey endometriya [Expression of steroid hormone
receptors and levels of estrogen and progesterone in the uterine fluid in women with
endometrial hyperplasia]. Zhenskoye zdorovye — Women Health, 6 (62), 105-109 [in

ISSN 2567-5273 86 www.moderntechno.de



Modern engineering and innovative technologies Issue 18 / Part 5 (NG

Russian].

19. Khaskhachikh, D.A., Potapov, V.O., Kukina, G.O., Gaponova, E.A., Penner,
K.V., Reznichenko, V.V., & Nechaiev, V.V (2018). Znachennia ekspresii retseptoriv
prohesterona (PR-A i PR-B) yak predyktoriv retsydyvu hiperplazii endometriiu pislia
terapii z vykorystanniam prohestyniv [The value of the expression of progesterone
receptors (PR-A and PR-B) as predictors of recurrence of endometrial hyperplasia
after therapy with progestins]. Zbirnyk naukovykh prats Asotsiatsiii akusheriv-
hinekolohiv Ukrainy — Scientific Digest of Association of Obstetricians and
Gynaecologists of Ukraine, 2, 203-207 [in Ukrainian].

20. Khariyet, E.R., & Gatter, K.S. (1999). Immunotsitokhimiya: elektronnaya
mikroskopiya. Molekulyarnaya klinicheskaya diagnostika. Metody
[Immunocytochemistry: electron microscopy. Molecular clinical diagnostics.
Methods]. Transl. from Engl. Kherrington, Dzh. Makgi, S. Ed. Moscow: Mir. 558 p.
[in Russian].

3 memorw noxpawenHs eghekmusHocmi NiKy6aHHsA 2cinepniazii emoomempis Oe3 amunii y
JHCIHOK penpoOyYKMUBHO20 iKY 3 3ACMOCYBAHHAM NPO2ECMUHIB, AK NAMO2EHEMUYHO 3YMOBIEHOT
mepanii, NOGUHHO HOCUMU NEPCOHANIZ08AHUL (MAP2eMHULL) XAPAKMep 3 YPAXYBaAHHAM PeyenmopHoi
YYMAUBOCMI MKAHUHU eHOoMempis 00 enaugy npozecmunis. Ilozumugni eghekmu 6i0 3acmocy8amnms
npozcecmunis 30e0i1bulo  00YMOBNEHI eKCRpeciclo Npo2ecmepoHO8UX peyenmopie 6 mMKAHUHI
eHoomempis, AKy NOmMpIOHO 8paxosysamu Npu NPoeedeHHi 20pMOHANbHOI mepanii. IIpoeedeno
npocnekmugHe 00caiodxcents y 60 nayicHmox penpooyKmueHo20 iKYy 3 AHOMATbHUMU MAMOYHUMU
Kpogomeyamu, y AKUX 3d pe3yibmamamu 2iCmono2iuH020 00CNi0HCeHH MKAHUHU eHOoMempis Oyia
diaeHocmosanna 2inepniazisi enoomempis 6e3 amunii. Bci nayienmxku ompumyeanu JiKy8auHs
MIKpOHI308anuM npocecmeporom 6 003i 400 me/000y 6 beznepepsrnomy pexcumi Ha npomsasi 6 mic.
Jna euznauenns egpekmy 6i0 GUKOPUCMAHHA NPOLECUHIE NPOBOOULOCA OOCNIOHCEHHAM eKCHpecii
peyenmopis 0o ecmpoeenie (EP) ma npocecmepony (IIP) 6 cicmonociunux 010Kax eHOOMempiro
IMYHOICMOXIMIYHUM MemoOdoMm. Y ecix dcinok cnocmepieanacsa snauna excnpecisi EP ¢ knimunax
eHOoMempito, Wo 00YMOBNI08ATI0 1020 NPONihepamueHy aKmMuSHICUMb HA ML SHUNCEHHs eKCnpecii
peyenmopie 0o npozecmepony Ha 65%, wo 06yM081106an0 Gi0CYmHIcmb eekmy 6i0 mepanii' y
25% orcinok.

Kniouosi cnosa: cinepniasis endomempiio 0Oe3 amunii, IMyHO2ICMOXIMIS, peyenmopu
npozecmepoHy, npo2ecmepoHHA mepanis, pe3ucCmeHmHicms 00 NPo2ecmepoHy.

Scientific adviser:
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CATARRHAL GINGIVITIS IN CHILDREN
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Anomauia: Memoro oanoi pobomu 6y10 usueHHs ehekmusHOCmi NepeuUHHOi npoghinaxmuxu
ma AiKY8AHHs XPOHIYHO20 KAMApAIbHO20 2iH2ieimy y Oimeti ma nioaimKie Ha niOCmasi ypaxyeanHs
3a2aNbHUX YUHHUKIG, AKI 6NIUBAIOMb HA IX PO36UMOK.

Jna eupiwenns nocmasnenoi yini Hamu OY10 NPoBeOeHO 0OCmedceHHs ma NiKyeauHs 68
dimeti gixom 12-13 pokie, x6opux Ha XpoHiuHUU Kamapariohuil 2ineigim (42 xnonyi ma 26 disuam)
Ha 0a3i xagedpu cmomamonozii HA8UANbHO-HAYKOB8020 IHCMUMYm)y NiCAA0UNIOMHOI 0c8imu
Tepuoninvcbko2o meouunozo ynisepcumemy imeni 1.A. I'opoauescoxoco MO3 Vkpainu.

B pezynomami docniodcenv 6cmaHo81eHo, Wo CMan MKAHUH NAPOOOHM) 3HAYHO NOKPAWUBCS
6 nayienmis, AKUM Yy KOMNIJIEKCHIU mepanii XxpoHIYHO20 KamapaibHo2o 2iHeigimy 000amKo8o 0yio
npusnauerno npodiomux « OralBioticy.

Knrouosi cnosa: cineisim, oimu, napooonm.

Berym.

OpHi€ro 3 MPUYMH BUCOKOI CTOMATOJIOTIYHOI 3aXBOPIOBAHOCTI € HECBOEYACHE
3BEpHEHHS 3a JOMOMOrOI0 Ta HEOOI3HAHICTh HAaCeNeHHS 010 MPO(UIaKTUKU
CTOMATOJIOTIYHUX 3axBopioBaHb [1, 8]. BapTo 3a3HaunTH, 1110 OCHOBHUM 3 (PaKTOPIB,
KU TPU3BOAUTH 10 BUHUKHEHHS 3allalbHUX 3aXBOPIOBaHb TKaHUH MapOJOHTA,
BBa)XaloTh OakTepiaibHy Mikpodiopy, ska TmpuiiMae yyacTb y (opMyBaHHI
OakrepianbHOi Onsituku [4, 2]. IIpobiema 3axBOproBaHb TKaHUH MapOJIOHTAIBHOIO
KOMILJIEKCY 3aJIMIIAETHCA B IIEHTP1 yBaru MpakTUyHOi MeauuuHu. 3a ganumu BOO3,
PO3MOBCIOJIPKEHHSI CTOMATOJIOTIYHUX 3aXBOPIOBAaHb KOJUBAETHCA Y MEXax BiJl 75 110
95% cepen autgadoro HaceneHHs Ta csrae maibke 100 % y mopocnoro [5, 7]. Tomy
LIJIKOM OOIPYHTOBaHMM € TIOIIYK HOBUX METOJIB JIKyBaHHS XpPOHIYHOTO
KaTapaJbHOrO TIHTIBITY, COPSIMOBAaHUX HA JaHy JAHKY MATOJOTIYHOro mpouecy [9,
10]. He3Baxkatoun Ha BENUKY KUIBKICTh POOIT, MPUCBIYCHUX JIKYBAHHIO XPOHIYHOI
dbopMH KaTapadbHOTO TIHTIBITY, MPoOJieMU €EeKTUBHOTO JIIKYBaHHS JIaHO1 MAaTOJIOT1i
Ha JaHWUH MOMEHT IMOBHICTIO He BupimieHi [1, 3]. AHamITUYHUIA OTJIAN JITEpaTypH
CBIJUUTH PO T€, U0 HAWBAXKJIMBIIIUMU NMAaTOT€HETUYHUMU O3HAKaMM 3aXBOPIOBAaHb
TKaHUH MapOJOHTY € TOPYLIEHHS MIKPOIUPKYJISIT KPOBI, TKAHUHHOTO OOMIHY,
OKHUCITIOBAJILHO-BITHOBHOBITIOBAJILHUX MPOIECIB, TKAHUHHOTO OOMIHY, SIK1 IPUBOJIATH
0 TOpYyIIEHb TMPOIECIB pereHepailii, PpO3BUTKY 3aMabHO-TUCTPOPIYHUX 1
JECTPYKTUBHUX MPOIIECIB [6].

Metorw poboTu: Oyii0 BUBYEHHSI €(EKTHMBHOCTI MEPBUHHOI MPOQIIAKTUKH Ta
JIKYBaHHS XPOHIYHOTO KaTapaJbHOrO TIHTIBITY y JIT€d Ta MIMJIITKIB Ha IiJICTaBi
ypaxyBaHHs 3arajJbHUX YMHHHUKIB, sIK1 BIUTMBAIOThH Ha 1X PO3BHUTOK.
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Marepiajiu i MeTOIM TOCJIIIKEHHS

Jlyist 06’ €KTUBHOT OIIHKY CTaHy TKAaHWH MapOJOHTAa BUKOPUCTOBYBAIH 1HACKCHY
omiHky [7]. Busnawaym ririeniunnii iHgekc OHI-S Green-Vermillion (I'); mpoOy
Munnepa-Ilucapesa, naniasipHO-MapriHagbHOAIbBEOsIpHUE 1HACKC (PMA), iHIekc
kpoBotounBocTi (Sulcus Bleeding Index — SBI) 3a H.R. Muhleman, A.S. Mazor ta
PEHTTEHOJIOTIYHI METOAM 3aCTOCOBYBAJIM JUIsSl OLIIHKM CTaHY KICTKH aJIbBEOJIIPHOTO
BIJIPOCTKA BEPXHBOI Ta HIKHBOI IIesen, TudepeHIliaabHol 11arHOCTUKA XPOHIYHOTO
KaTapajJbHOro T1HTIBITY Ta TAPOJOHTHUTY.

JIns BUpIIIEHHS TMOCTABJICHOI LI HAaMU OyJi0 TPOBEAEHO OOCTEXKEHHS Ta
nikyBaHHs 68 giTeil BikoM 12-13 pokiB, XBOpUX Ha XPOHIYHUNA KaTapaJlbHUU T1HTIBIT
(42 xyonmi Ta 26 niBuar) Ha 0a3i kadeapu CTOMATONOTIi HaBYaJbHO-HAYKOBOTO
IHCTUTYTY MICJISIUIIIOMHOI OCBITH TEpHOMUIBCHKOTO MEIUYHOTO YHIBEPCUTETY
imeH1 [.A. ['opbaueBcbkoro MO3 Vkpainu. IlaiienTiB Oyno po3aiieHo Ha 2 rpymnu,
K1 OTPUMYBAJIA CTaHJAPTHY 0a30BY Tepariio, sika BKJIIOYaia JIIKyBaHHS Kapiecy Ta
HOTO YCKJIaIHeHb, MPOQECIHY TIrl€Hy MOPOKHUHU POTA, YCYHEHHSI TPABMATHUYHOT
OKJTIO311, BUSIBJIEHHS Ta YCYHEHHS MICIIEBUX TPAaBMYIOUUX (haKTOPIB.

B nepury rpyny ysiitnwio 30 giteit (17 xjomiiB Ta 13 miB4ar), sKuM MPOBOIUAIN
TpaJMIliiiHE JIIKyBaHHS XPOHIYHOTO KaTapaJbHOTO TIHTIBITY, 10 BKJIIOYAJO
npodeciiiHy TirieHy poOTOBOI IOPOXKHUHHU, IIOJIOCKAaHHS POTOBOI IOPOKHUHHU
po3unHOM XJioprekcenuny Oirmtokanaty 0,05 % Ta HaBYaHHA TITIEHU MOPONKHUHU
pota. Jlo npyroi rpynu yBidnuio 38 gitei, cepen sikux 18 xmomuukiB ta 20 aiByar,
AKUM OYyJI0 TMpOBEAEHO MpoQeciiiHy TIrl€Hy PpOTOBOI MOPOKHHUHM, MOJOCKAHHS
po3unHOM xJioprekcenauny Oirmtokanaty 0,05 %, HaBYaHHA TIrl€HU MOPOKHUHU POTa
Ta mpu3HaueHo mpoOioTuku «OralBioticy. EQeKTUBHICTP JaHOTO JIKyBaHHA
BU3HAuYallM Ha MIJICTaBl JUHAMIKUA KJIIHIYHUX TMOKa3HUKIB JI0 Ta MICJs 3aBEPIICHHS
KypCy JIIKYBaHHS.

[Ipenapar «OralBoitic» MicTUTh B €001 MpupoaHiA MpoOioTHK Streptococcus
salivarius Blis K12, sxuii npu peryiaspHoMy NOpHiloOMi KOJIOHIZY€TbCS B POTOBIN
MOPOKHUHI Ta MIATPUMYE TPHUPOAHI MEXaHI3MU 3aXUCTy POTOBOI MOPOKHUHH.
Takox kmiHiuHO AoBeaeHo, mo Blis K12 ctumymtoe 3aranpbHuil rymMopalbHUEN Ta
MICIICBUH IMYHITET B TIOPOKHUHAX pOTa Ta HOCA.

Cratuctuuny 0OpOOKYy JTaHMX BUKOHAIM METOAAMH BapialliifHOi CTaTUCTUKH 3
BUKOPHUCTaHHSAM Kputepito CThIOJICHTA.

Pesyabratu gocaimzkeHHsi: OIlliHKa CTaHy TKaHWH $ICEH MPOBOAMIIACS 3a
TaKUMU KPUTEPISIMH: 3HUKHEHHS] HEIPUEMHUX CYO’€KTMBHHX BIIUYTTIB, BIICYTHICTb
KPOBOTOUMBOCTI SICEH, WoA-HeratuBHa peakiis npoobu [llumrepa-Ilucapesa,
HOpMaUTi3allis abo ctabinbHICTh iHAeKkciB PMA 11T

[Tpu ormsni aiteit mepmioi rpynu Ha 14-if JeHb TICHS MPOBEACHOTO JIKyBaHHS
MiCJsl MPOBEACHOTO JIKYyBaHHS MO3UTUBHUMA pe3ynbTar OyB y 22 miteit (73 %), Toxi
aK 'y 8-mu yuHiB (27 %) Oynu HasBHI HE3HA4HI 3amajbHl SBUINA B TKAHWHAX
napojoHTa. Y Apyriil rpymi B 33 nireit (87 %) Oyna moBHa JiKBiAAlls 3alaJibHOTO
npotuecy Ta B 7 (13 %) cnocTepirany NOJIMIIEHHS! CTaHY TKaHUH MapOJJOHTA.

VY nunawmii nposeneHoro gikyBaHHss XKI' cepeaHi moka3HUKY MapoJOHTATBHUX
1HIEKCIB Y JIITEeH MepIoi Ta APYroi rpyn CyTTEBO BIAPIZHSIUCS, 110 MPEACTABICHO Y
Tabmmi 1.
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Taoaunnga 1
OHI-S Green- PMA, % npooy Ilunnepa-

I'pyna xBopux Vermillion, 6amu ITucapena SBI
[Tepma go miKyBaHHS 2,61+0,52 41,75+£2,21 Pizko nosutuBHa | 2,48+0,52
n=30
Jlpyra 110 JiKyBaHHS 2,64+0,68 40,03+2,01 | Pi3ko mozutuBHa | 2,51+0,71
n=38
[Nepma micnst mikyBaHHS 0,74+0,06 15,27+1,09 HETaTUBHA 0,74+0,1
n=30
Jpyra micst TiKkyBaHHs 0,42+0,04 8,23+0,63 HETaTHUBHA 0,42+0,4
n=38

BucHoBoKk:

[IpoananizyBaBid JUHAMIKY OTPUMAaHUX KJIIHIYHMX MOKa3HUKIB, MOXKHA JINTH
BHUCHOBKY, LII0 CTaH TKAaHUH MAapOJOHTY 3HAYHO IMOKpAILMBCSA B MALIEHTIB, SIKUM Y
KOMIUIEKCHIM Teparii XpOHIYHOTO KaTapajibHOrO TIHTIBITY JOJAaTKOBO OYJio
npu3HayeHo npoodiotuk «OralBioticy.

Jlitreparypa:

1. I'pynsaoB A. 1. Omninka epeKTUBHOCTI MICIIEBOTO 3aCTOCYBaHHS Tpermapary
«Mertporui-geHTa» npu 3anaibHUX ypaxeHHsX maponoHty / A.l. I'pynsuos, H.A.
HmutpieBa, B.B. OBunnnukoBa // Ilapogontooris. - 2012. - Ne 3 (24). - C. 51-59.

2. qmutpieBa JI. A. CyuyacHi mpenctaBieHHs abo MiKpoduopu B MaToreHesl
3axBoproBaHHs napoaoHTy / JI. A. JImutpieBa, A. I'. Kpaiinosa / / [Tapononrosoris. -
2009. - Ne 1. - C. 8-15.

3. Ky3uenor B.€. MikpoOna ¢uopa mosocTi pra 1 i poib B PO3BUTKY
naToyIoriyHuX mpoueciB. TepaneBTudeckass croMmaronorusi: yued. mocobie / B.€.
Kysnenos, B.H. Carev; crpydok uepBonuii. JmutpieBoi JI.A. - M.: ME/lnpecc-
iHpopM, 2013. - C. 178-212.

4. Mamaesa €.B. [TapogoHTonoriynuii cratyc 1 (yHKIIOHaJIbHE CTaH OpPTraHi3My
y MiAPOCTKIB: aBToped. nuc. a-pa men. Hayk: 14.01.22 / Onena BonogumupiBHa
MawmaeBa. — M., 2011. — 36 c.

5. Kape B.H. Oco61mBOCTI BITUBY XJIOPTEKCUIWH-COJIEPKAIIMX TMPErapaTiB
Ha CTaH MIKpoOio1eHo3y piTa y 6onpHUX mapoaontutoMm / B.H. Kapes, B.1. UyBinkiH,
H. A. Merpenimsini / / Ilapogontosnoris. - 2010. - Ne 2 (27). - C. 10-16.

6. ConogsiioBa O.B. Ilpusnauenus rem «Mertporin JleHTa» B KOMILJIEKCHOMY
JIKyBaHHI BOCHAIOBAIBHUX 3axBopioBaHb mapoaoHty / O.B. Comosiioa, I1.A.
[Mummenamsini / / Tlapogonronoris. - 2012. - Ne 4 (29). - C. 63-64.

7. Xamit II.A. HeoOXigHICTP OIIHKK NapOJOHTAIBHOTO CTATyCy IIpH
KOMILIEKCHOMY JIIKyBaHHI XBOpPHUX 13 3aXBOpIOBaHHsAMHU mnapojonrta / I1.A. Xaumit,
O.I1. I6parimos// CromaTosor-tor. - 2011. - Ne 43. - C. 26-27.

8. Uenor JI. M. 3a0ontoBaHHs mapojoHTa: noris Ha npobiemy / JI. M. Ilemnos.
— M.: MElnpec-indopm, 2016. — 192 c.

9. Gingival crevice microbiota from Chinese patients with gingivitis or
necrotizing ulcerative gingivitis / R. Gmur, C. Wyss, Y Xue [et al.] / / Eur. J. Oral.
Scl. - 2014. - Vol. 112, Ne 1. - P 33-41.

ISSN 2567-5273 90 www.moderntechno.de



Modern engineering and innovative technologies Issue 18 / Part 5 (\§

10. Listgarten M.A. The role of dental plaque uin gingivitis and periodontitis
/ M.A. Listgarten / / J. Clin. Periodontol. - 2015. - Vol. 15, Ne 8. - P 485-487.

References:

1. Grudyanov A.I. Ocenka effektivnosti lokal’nogo primeneniya preparata «Metrogil-dentay
pri vospalitel’'nyh porazheniyah parodonta / A.l. Grudyanov, N.A. Dmitrieva, V.V. Ovchinnikova /
/ Parodontologiya. - 2012. - Ne 3 (24). - S. 51-59.

2. Dmitrieva L.A. Sovremennye predstavleniya o roli mikroflory v patogeneze zabolevanij
parodonta / L.A. Dmitrieva, A.G. Krajnova / / Parodontologiya. - 2009. - Ne 1. - S. 8-15.

3. Kuznecov V.E. Mikrobnaya flora polosti rta i ee rol’ v razvitii patologicheskih processov.
Terapevticheskaya stomatologiya: ucheb. posobie / V.E. Kuznecov, V.N. Carev; pod red. L.A.
Dmitrievoj. - M.: MEDpress-inform, 2013. - S. 178-212.

4. Mamaeva E.V. Parodontologicheskij status i funkcional’noe sostoyanie organizma u
podrostkov: avtoref. dis. d-ra med. nauk: 14.01.22 / Elena Vladimirovna Mamaeva. - M., 2011. -
36s.

5. Osobennosti  vliyaniya  hlorgeksidin-soderzhashchih ~ preparatov. na  sostoyanie
mikrobiocenoza polosti rta u bol’'nyh parodontitom / V.N. Carev, V.I. Chuvilkin, N.A.
Megrelishvili / / Parodontologiya. - 2010. - Ne 2 (27). - S. 10-16.

6. Solov’eva O.V. Primenenie gelya «Metrogil Denta» v kompleksnom lechenii
vospalitel’nyh zabolevanij parodonta / O.V. Solov’eva, Sh.A. Shimshelashvili / / Parodontologiya. -
2012. - Ne 4 (29). - S. 63-64.

7. Halit PA. Neobhodimost’ ocenki parodontal’nogo statusa pri kompleksnom lechenii
bol’nyh s zabolevaniyami parodonta / PA. Halit, O.P Ibragimov / / Dental-Yug. - 2011. - Ne 43. - S.
26-27.

8. Cepov L.M. Zabolevaniya parodonta: vzglyad na problemu / L.M. Cepov. - M.:
MEDpress-inform, 2016. - 192 s.

9. Gingival crevice microbiota from Chinese patients with gingivitis or necrotizing ulcerative
gingivitis / R. Gmur, C. Wyss, Y Xue [et al.] // Eur. J. Oral. Scl. - 2014. - Vol. 112, Ne L. - P 33-41.

10. Listgarten M.A. The role of dental plaque uin gingivitis and periodontitis / M.A.
Listgarten // J. Clin. Periodontol. - 2015. - Vol. 15, Ne 8. - P 485-487.

Abstract: The aim of this work was to study the effectiveness of primary prevention and
treatment of children with catarrhal gigivitis in adolescents and adolescents based on common
factors that affect their development. To solve this goal we conducted treatment and treatment of 8
children aged 1-13 years, a doctor for this catarrh gingivitis (42 boys and 26 girls) on the basis of
the Department of Dentistry of the Institute of Postgraduate Education Ternopil National Medical
University by 1.Ya. Horbachevskiy Ministry of Health of Ukraine. The results of the research
showed that the condition of the periodontal tissue has significantly improved in the way that the
probiotic "OralBiotic" was additionally prescribed in the complex therapy of catarrhal gingivitis.

Key words: gingivitis, children, periodontium.
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