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ACTIVITY OF THE CITRIC ACID CYCLE DEHYDROGENASES UNDER THE CONDITIONS OF
SEPARATE AND COMBINED ACTION OF CADMIUM CHLORIDE AND SODIUM NITRITE.
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AKTUBHOCTbD JETUJIPOTEHA3 HUKJIA TPUKAPBOHOBBIX KHUCJIOT B YCJIOBUAX
PA3JIEJIbHOI'O U COYUETAHHOI'O JEMCTBUS XJIOPUJIA KAJIMUS U HUTPUTA HATPUS.

Summary. Due to the regulatory reactions of high-energy processes in the cell, in particular the citric acid
cycle, different types and structures of xenobiotics act. To date, the mechanisms of separate and combined effects
of cadmium and nitrites on energy metabolism remain insufficy understood. In this regard, studies of Krebs cycle
enzymes under the conditions of cadmium, nitrite and cadmium-nitrite intoxication in the brain, tissues of the
myocardium and liver of experimental animals (rats) are relevant.

The intoxication was modeled as follows: cadmium chloride was administered intramuscularly, sodium nitrite
was administered with drinking water at a dose of 1/10 LD50 once daily for 10 days. Sampling was performed
after decapitation under thiopental anesthesia at 1-, 14-, 28-days after the completion of the toxicant administration.

The results obtained indicate that the activity of succinate dehydrogenase increased throughout the study
period in all organs of experimental animals studied by us under the conditions of separate and combined action
of cadmium chloride and sodium nitrite. In the brain and liver of all our studies, a decrease in isocitrate
dehydrogenase activity was observed throughout the observation period.

AHHOTal[l/lﬂ. IIepe3 PEryIATOPHBIC PCAKIMM BBICOKOOHEPIECTUYCCKUX MPOLECCOB B KIIETKE, B YaCTHOCTHU
[IUKJIa TPHKAPOOHOBEIX KHCJIOT, ACUCTBYIOT Pa3HOTO pojia U CTPYKTYPHI KceHOOnoTHkKH. Ha cerogHsanrHuii 1eHp
HCAOCTATOYHO H3YYCHHBIMHU OCTAOTCA MEXAHU3Mbl pPa3fACJbHOIO0 MW COYCTAaHHOI'O BO3,Z[eI>'ICTBPI$I KaaMusa H
HUTPUTOB HaA SHepreTI/I‘I€CKI/II\/'I oOMmeH. B cBsi3u ¢ OTHUM, aKTYAJIbHBIMH SBJISIIOTCS UCCJICAOBAHUA SH3UMOB IUKJIA
er6ca B yCJIOBHUAX KaZ[MI/IeBOI\/‘I, HPITpI/ITHOﬁ u Ka,I[MHeBO-HHTpHTHOﬁ I/IHTOKCI/IKaI_lI/Iﬁ B I''TaBHOM MO3I€, TKaHAX
MHUOKapaa U NEYCHU SKCIICPUMCHTAJIbHBIX JKUBOTHBIX (KpLIC).

WHTOKCHKAIIUIO MOICTHPOBAIH CIICAYIOMIAM 00pa3oM: KaIMHi XJIOPHU/ — BHYTPUMBIIIIEYHO, HATPUH HUTPUT
- ¢ mUTheBOM Bojoi B f03e 1/10 LDsp oquH pa3 B AeHb B TedeHue 10-Tu cyTok. 3a60p marepuaia mpoBOIHIN
MocJie IeKAUTAIUY TI0JT THOTIEHTAIOBBIM HapKo30M Ha 1, 14-, 28 neHb mocie 3aBepiieHus BBOJa TOKCUKAHTOB.

HonyquHHe PE3YIbTAThI CBUACTCIILCTBYIOT O POCTEC AKTUBHOCTH CYKIIUMHATACTUAPOTECHA3bI B TCUCHUEC BCETO
nepuoga MCCICAOBAaHUA BO BCEX HCCICAYEMBIX HaMHM OpraHax JKCHECPHUMCHTAJIBHBIX JKUBOTHBIX B YCIOBHAX
pa3zlem)1-10171 U COYCTAHHOTI'O }IGﬁCTBI/IH XJIopyuJaa KaaMusd W HUTpUTA HATpHUA. B rimaBHOM MO3re M INe4YyeHH B
YCIIOBHUAX BCEX HUCCIIEAYEMBIX HAMU I/IHTOKCI/IKaHI/Iﬁ OTMEYCHO CHMKCHUEC AKTUBHOCTU U30LIUTPATACTUAPOTCHA3bI
Ha MPOTSAXKCHUU BCETO Nepuoaa Ha6J‘IIOH€HI/IH.

Keywords: energy metabolism, cadmium chloride, sodium nitrite, alpha-ketoglutarate dehydrogenase,
isocitrate dehydrogenase, succinate dehydrogenase, malate dehydrogenase.

Kuouesvie  cnosa:  sHepeemuueckuii  obmewn,  KaOMui — XA0opuo,  HAmMpus — Humpum,  aib@a-
Kemo2nymapamoe2uopocenasa, u3oyumpamoecuopocenasd, CyKYuHamoesuopo2eHasda, MaiamoecuoposeHasd.
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INTRODUCTION. One of the defining
processes that takes place in a cell and provides its
energy is the tricarboxylic acid cycle. The regulatory
reactions of this process are those that are accompanied
by the formation of energy [14, 23]. Xenobiotics,
different in chemical structure, can influence the
activity of the regulatory enzymes of the citric acid
cycle and thus the energy supply of cells. It is known
from the scientific literature [3] that Cadmium ions are
able to form complexes with high molecular weight
compounds (proteins, nucleic acids) as a result of
substitution of sulfhydryl groups, which in turn leads to
disruption of redox reactions, energy supply of cells
[16, 19, 21], the permeability of cell membranes and the
processes of transport of metals in the body [3, 5], cell
division, etc. Nitrites cause tissue hypoxia [1, 20, 9],
which causes respiratory chain inhibition and the
separation of oxidation and phosphorylation processes.
The xenobiotics studied by us [16, 20, 21] cause
hypoxia due to the formation of a large amount of
methemoglobin. However, the mechanisms of separate
and combined effects of cadmium and nitrite on energy
metabolism remain insufficiently studied to date. In this
regard, studies of tricarboxylic acid cycle enzymes
under the conditions of cadmium, nitrite and cadmium-
nitrite intoxication are relevant. In view of the above,
the purpose of this study was to determine the activity
of Krebs cycle enzymes in the brain, tissues of the
myocardium and liver of experimental animals (rats)
under the conditions of separate and combined action
of Cadmium chloride and sodium nitrite.

MATERIALS AND METHODS. The studies
were performed on white outbred laboratory rats-males
weighing 180-220 g, which were kept on a standard diet
of vivarium. Toxic damage was caused by Cadmium
chloride (CdCl,) and Sodium nitrite (NaNO). The
intoxication was modeled as follows: Cadmium
chloride was administered intramuscularly at a dose of
1.2 mg / kg body weight of the animal (1/10 LDs), and
Sodium nitrite was administered with drinking water at
arate of 2.1 mg / kg body weight of the animal at a dose
of 1/10 LDso [3] once a day for 10 days. Intact animals

were simultaneously administered an appropriate
amount of 0.9% sodium chloride solution. The animals

studied were divided into 4 groups: group | — intact
animals; group Il — animals intoxicated with Cadmium
chloride; group Il — animals intoxicated with Sodium

Nitrite; group 1V — animals intoxicated with cadmium
chloride and sodium nitrite. Brain, heart, and liver
homogenates were used for the study. Material was
collected according to the rules of the European
Convention on the Humane Treatment of Laboratory
Animals (Strasbourg, 1986), after decapitation under
thiopental anesthesia for 1-, 14-, 28 days after the
completion of toxicants. The activity of alpha-
ketoglutarate dehydrogenase [17, 23], isocitrate
dehydrogenase [13, 23], malate dehydrogenase [15,
23], succinate dehydrogenase [22, 23] was determined
spectrophotometrically. The results obtained were
subjected to statistical analysis by conventional
methods [2] using the Student's t-test (Statstica 8).

RESULTS and DISCUSSION. Cadmium is one
of the most toxic metals. When it comes to food and
drinking water, it gradually accumulates in the organs
and tissues of living organisms. In humans, Cadmium
ions combine with carboxyl, amine, and sulfhydryl
groups, which are contained in protein-enzyme
molecules [3, 23], thereby disrupting metabolic
processes, including energy metabolism.

Comparative analysis of enzyme activity in the
test organs and blood plasma was performed on
relatively intact animals. Brain tissue is highly
dependent on oxygen supply. It is known from the
literature that Cadmium has a high ability to cross the
blood-brain barrier, causing severe neurological
damage [21]. Under the conditions of cadmium
intoxication, isocitrate  dehydrogenase  activity
decreased 1.5-2 folds during the whole study period
(Fig. 1). At the same time, we observed an increase of
succinate dehydrogenase activity 33 fold at 1 and 14
days and 17 fold at 28 days after the end of toxicant
administration. The increase in the activity of malate
dehydrogenase was established 3.8 fold in the late
period of the study (Fig. 1).
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Figure 1. Activity of citric acid cycle enzymes in the brain of experimental animals under the conditions of
cadmium intoxication. Note: here and in the following figures: a-ketoglutarate dehydrogenase activity (alpha-
KGDH) (umol NADH / min * mg protein), isocitrate dehydrogenase (ICDH) (umol NADH / min * mg protein),

succinate dehydrogenase (SDH) (NADH / min * mg protein) ) and malate dehydrogenase (MDH)
(umol NADH / min mg protein).
* - different from control with p<0,001 by Student's test.

In myocardial tissue, tricarboxylic acid cycle dehydrogenase — on the 14th day by 1.7 fold (Fig. 2); a
enzymes play a decisive role in the energy supply tothe  significant increase of succinate dehydrogenase
heart muscle [5, 16]; under conditions of cadmium  activity in the early and late periods of the study by 26
intoxication, there was a slight decrease in the activity = and 30 fold, respectively, and a decrease in the activity
of isocitrate dehydrogenase; growth of o-ketoglutarate  of malate dehydrogenase by 3.5 fold on the 1st and 14th

days and 2 fold on the 28th day of the study (Fig. 2).
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Figure 2. Activity of citric acid cycle enzymes in the myocardium of experimental animals under the conditions
of cadmium intoxication.

It is known that 80% of cadmium in the liver is  period of a-ketoglutarate dehydrogenase — 35 fold and
bound by endogenous metallothionein, but no excess  succinate dehydrogenase 21 fold (Fig. 3). Isocitrate
accumulation in this organ occurs [6, 19]. A study of  dehydrogenase activity decreased throughout the study
the activity of the citric acid cycle enzymes in the liver  period: 2 fold in the early period and 8 fold in other
homogenate showed a maximum increase in the early  periods of the study (Fig. 3).
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Figure 3. Activity of citric acid cycle enzymes in the liver of experimental animals under
the conditions of cadmium intoxication.

Cadmium binds to blood proteins and is
transmitted to organs [16, 19]. The study of the activity
of the citric acid cycle enzymes in blood plasma
showed: in the early period of decrease in the activity
of all investigated NAD-dependent dehydrogenases: o.-
ketoglutarate dehydrogenase — 3 fold; isocitrate
dehydrogenase — 7 fold: malate dehydrogenase — 14

fold (Fig. 4). Only the activity of isocitrate
dehydrogenase until the late period of the study
increased slightly relative to the indicators of the
control group of animals. Regarding FAD-dependent
dehydrogenase (succinate dehydrogenase), it should be
noted that growth during the entire study period with
maximum values on the 28th day is 13 fold higher than
intact animals (Fig. 4).
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Figure 4. Activity of citric acid cycle enzymes in the blood of experimental animals under the conditions of
cadmium intoxication.

From the scientific literature it is known [1, 10, 20,
4, 9} that nitrites adversely affect the nervous and
cardiovascular systems, causing the development of
methemoglobinemia, resulting in impaired oxygen
supply to the tissues [11, 12]. The development of
hypoxia leads to impaired functioning of the respiratory
chain of mitochondria and Krebs cycle enzymes, which
give protons and electrons to the respiratory chain [8,
14].

A study of the activity of such enzymes in brain
homogenate under conditions of nitrite intoxication
showed an increase in the activity of o-ketoglutarate
dehydrogenase on the 14th day of the study by 3 fold
and succinate dehydrogenase during the entire
observation period by 4-16 folds (Fig. 5). The activity
of NAD-dependent isocitrate dehydrogenase decreased
1.6-3.7 folds during the whole study period (Fig. 5).
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Figure 5. Activity of citric acid cycle enzymes in the brain of experimental animals under
the conditions of nitrite intoxication.

In the heart tissue under the conditions of nitrite  dehydrogenase in the late period — 3.5 fold (Fig. 6);
intoxication the activity of the investigated NAD- malate dehydrogenase — 2-5.5 folds throughout the
dependent dehydrogenases decreased specifically:  study. (Fig. 6). Only succinate dehydrogenase activity
isocitrate dehydrogenase-2 fold on the 14th day and 1.5  increased throughout the study period and was maximal
fold on the 28th day (Fig. 6); o-ketoglutarate inthe early period —35 fold higher (Fig. 6) than in intact

animals.
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Figure 6. Activity of citric acid cycle enzymes in the myocardium of experimental animals under
conditions of nitrite intoxication.

Inthe liver, as well as in the brain under conditions  folds throughout the study period and o-ketoglutarate
of nitrite intoxication, similar results were obtained.  dehydrogenase activity increased by 15 fold on the 14th
Activity isocitrate dehydrogenase decreased by 3.5-7  day (Fig. 7).
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Figure 7. Activity of citric acid cycle enzymes in the liver of experimental animals under the conditions of nitrite
intoxication.

In the blood plasma, nitrite intoxication in the
early period of the study decreased the activity of all
four investigated dehydrogenases. In other periods of
the experiment, the activity of o-ketoglutarate
dehydrogenase and malate dehydrogenase increased

slightly relative to day 1, but did not reach the values of
the control group of animals (Fig. 8). At the same time,
it should be noted that the activities of succinate
dehydrogenase and isocitrate dehydrogenase in other
periods of the study significantly exceed the values of
the intact group of animals — 2-3 fold (Fig. 8).
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Figure 8. Activity of citric acid cycle enzymes in the blood of experimental animals under
conditions of nitrite intoxication.

Living organisms are constantly affected by
several factors at the same time. The combined effect
of cadmium and nitrite [7, 18] has been poorly
described in the scientific literature, so it was important
to find out the features of energy metabolism when
these xenobiotics are combined.

In the brain under the conditions of cadmium-
nitrite intoxication we observed: a decrease in the

activity of isocitrate dehydrogenase 2 times during the
whole period of the study and an increase in the activity
of a-ketoglutarate dehydrogenase 1.6-2 folds (Fig. 9).
The activity of succinate dehydrogenase maximized in
the early period of the study - 18 fold (Fig. 9).
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Figure 9. Activity of citric acid cycle enzymes in the brain of experimental animals under
the conditions of cadmium-nitrite intoxication.

In the myocardium under conditions of cadmium-  period, the maximal activity of a-ketoglutarate
nitrite  intoxication the activity of isocitrate  dehydrogenase increased twice and succinate
dehydrogenase and malate dehydrogenase decreased in  dehydrogenase increased 21 fold (Fig. 10).
the late period 2 fold (Fig. 10). While in the same
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Figure 10. Activity of citric acid cycle enzymes in the myocardium of experimental animals under
the conditions of cadmium-nitrite intoxication.

In the liver under the conditions of cadmium-  study period (Fig. 11). The activities of a-ketoglutarate
nitrite  intoxication, the activity of isocitrate  dehydrogenase and succinate dehydrogenase increased
dehydrogenase decreased by 4.5-9 folds throughout the  throughout the study period (Fig. 11).
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Figure 11. Activity enzymes of cycle citric acid in the liver of experimental animals under
the conditions of cadmium-nitrite intoxication.

In the blood plasma of this group of experimental
animals, we found a decrease in the activity of all the
enzymes studied in the early period: 2 fold isocitrate
dehydrogenase and succinate dehydrogenase, 6 fold o-
ketoglutarate dehydrogenase and 10 folds malate
dehydrogenase (Fig. 12). The late period of combined
exposure of Cadmium chloride and Sodium nitrite was

characterized by an increase in the activity of the
following enzymes: o-ketoglutarate dehydrogenase — 3
fold, isocitrate dehydrogenase — 3.7 fold and succinate
dehydrogenase — 7 fold (Fig. 12).
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Figure 12. Activity of citric acid cycle enzymes in the blood of experimental animals under
conditions of cadmium-nitrite intoxication.
Conclusions. 4. The activity of isocitrate dehydrogenase
1. Our studies have to establish the decreased during the whole period of the study in the

multidirectional nature of changes in the citric acid
cycle dehydrogenases in the organs and tissues of
experimental animals under the conditions of separate
and combined intoxication with Cadmium chloride and
Sodium nitrite.

2. The activity of FAD-dependent dehydrogenase
(succinate dehydrogenase) increased in the liver, brain,
and blood of experimental animals throughout the
study period.

3. In the blood of experimental animals in the early
period of the study there was a decrease in the activity
of all the enzymes we studied under the conditions of
cadmium, nitrite and cadmium-nitrite intoxication.

brain and liver, in the myocardium, we found an
increase in this indicator in the early period of cadmium
and nitrite intoxication, and under conditions of
combined action of xenobiotics, the activity of the
study enzyme was reduced.

5. The results obtained can serve as a basis for
understanding the peculiarities of energy metabolismin
organs and tissues under the influence of Cadmium
chloride and sodium nitrite and approaches to the
metabolic correction of such conditions.
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INFLUENCE OF A STATIN THERAPY ON THE ELECTRICAL PROPERTIES OF ATRIAL AND
VENTRICULAR MYOCARDIUM IN PATIENTS WITH ARTERIAL HYPERTENSION COMBINED
WITH A SUBCLINICAL HYPOTHYROIDISM.

Annotation.The influence of atorvastatin therapy on the dynamics of indicators characterizing late potentials
of the atria and ventricles in patients with arterial hypertension (AH) combined with a subclinical hypothyroidism
(SH)was investigated. Addition of statins to the antihypertensive therapy during the year in patients with AH
andaconcomitant subclinical hypothyroidism does not have a corrective effect on the late potentials of the atria,
howeverit is associated with a probable decrease in the number of premature atrial contractions (PAC), a decrease
by half (p = 0.001) of the percentage of patients with the prolonged duration of the filtered QRS complex and of
the minimal root mean square (RMS) amplitude of the QRS complex over the last 40 ms by 17.6% (p = 0.040).

Keywords:Arterial hypertension, subclinical hypothyroidism, 24h-monitoring of electrocardiogram, late
atrial potentials, late ventricular potentials, statin therapy.

MainProblem.Arterial hypertension is one of the
main causes of atrial and ventricular disorders of the
heart rhythm [1]. To the most common factors that have
a proarrhythmic effect in patients with AH belong
systolic and diastolic pressure overload, secondary
neurohormonal activation, left ventricular hypertrophy
(LVH), myocardial fibrosis.

The described changes cause a decrease in the
speed of the impulse conduction, formation of the
ectopic foci and a substrate for the appearance of the
"re-entry” mechanism [2,3,4,5,6]. Left atrial dilatation
due to the increased diastolic pressure of the left
ventricle causes an increased risk of atrial fibrillation
(AF) [7,8,9.].The existence of an association of
mentioned changes with the onset and progression of
the ventricular arrhythmias has also been proved [10].
Late potentials of the atria and ventricles are considered
as one of the earliest criteria fora proarrhythmic
myocardial readiness in  patients with AH
[11,12,13,14]. These are electrical oscillations at the
end of the "P" wave or of the ventricular ECG complex,
which have a low amplitude (5-20 pV) and a high
frequency (more than 20-50 puV) but are not registered
on a normal ECG. Thanks to a special processing, the
signals are available for recording and analysis on the
modern Holter ECG-monitoring devices [15,16,17].

Analysisofthelatestinvestigationsandpublishings:
The analysis of the literature sources and the results of
our own studies on the effect of SH on the electrical
properties of the myocardium of atria and ventricles are
reported in the previous publication [18]. The aim of

this work is to study changes in these parameters in
patients with AH with the concomitant SH under the
influence of statin therapy.In the past years, a
conclusive data on the antiarrhythmic activity of
medicationsthat don’t belong to the antiarrhythmic
drug group have been obtained. This is aso called
"upstream™ or "additional” therapy [19]. These drugs
include angiotensin converting enzyme inhibitors
(ACEls), angiotensin 1l receptor blockers (ARBS),
aldosterone antagonists, and statins [20-27].All of these
medical substances can affect the pathogenetic
mechanisms  of arrhythmias, so unlike the
antiarrhythmic therapy, which is mostly symptomatic,
“upstream” therapy can be considered
pathogenetic.The antiarrhythmic effect of statins can be
connected to a number of factors: improved lipid
metabolism; endothelial function; anti-inflammatory,
antioxidant action; change in the permeability of
membranes and conductivity of ion channels, influence
on the autonomic nervous system. [19,20,21]. Most of
the data regarding the antiarrhythmic properties of
statins have been accumulated in the group of patients
with persistent or paroxysmal form of atrial
fibrillation.Thus, the meta-analysis of 2014 did not
prove such an impact except in cases of AF prevention
after coronary artery bypass surgery [28]. Neither did
Prof. V.I. Podzolokov et al. [29] obtain a significant
reduction in the frequency and duration of arrhythmia
in the secondary prevention of AF with the help of
statins. However, researchers from Volgograd (Russia)
concluded that the addition of atorvastatin to standard
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antiarrhythmic therapy for 6 months in patients with
ischemic heart disease with a paroxysmal form of AF
statistically significantly reduces the frequency of
recurrence and the duration of the AF paroxysms,
improves their subjective tolerance and reducesthe
supraventricular and ventricular ectopic
activities.Positive changes in temporal and spectral
indicators of heart rate variability (increase in SDNN,
RMSSD, TP, HF and the decrease in LF / HF) are
considered by the authors as one of the mechanisms of
the antiarrhythmic effect of statins [30].

Highlighting the parts of the main problem that
were unsolved previously:

Data on the antiarrhythmic properties of statins are
conflicting. The effect of atorvastatin on the late
potentials of the atria and ventricles in patients with
arterial hypertension combined with subclinical
hypothyroidism has not been studied previously.

Formulationofthemaingoalsofthearticle: To
study the effect of the statin therapy on the electrical
properties of atrial and ventricular myocardium in
patients with arterial hypertension combined with
subclinical hypothyroidism.

Presentation of the main material of the
investigation with the full explanation of the
scientific results received.

The studies were conducted on the clinical base of
the Department of Multimodal Diagnostics and
Propedeutics of ZSMU in the cardiology department of
CNC "City Hospital No. 6" ZMR in Zaporizhzhia.
After the informed consent was signed, 74 patients with
AH were included in the study, 43 of them without and
31 with the concomitant subclinical hypothyroidism.
The diagnosis of AH was established in accordance
with the recommendations of the Association of
Cardiologists of Ukraine [31], and the diagnosis of
subclinical hypothyroidism in accordance with the
recommendations [32].

Depending on the therapy, patients were divided
into three groups. The first group included 22 patients
(54 £ 9 years, 91% women) with AH without
concomitant subclinical hypothyroidism, who were
prescribed only first line antihypertensive drugs
without statins. The second group included 21 patients
(56 + 6 years, women 86%) with AH without the
concomitant subclinical hypothyroidism, who were
prescribed first-line antihypertensive drugs with statins.
The third group was formed with 31 patients (mean age
58 + 10 years, women 90%) withAH with the
concomitant subclinical hypothyroidism who were
prescribed first-line antihypertensive drugs with
statins. The groups were compared by age, gender, main
anthropometric indices. Prior to treatment and after one
year of observation, all patients underwent
echocardiographic examination on a My Lab Seven
device (ltaly) to examine changes in structural,
geometric, and functional cardiac parameters. 24h-
monitoring of arterial blood pressure and
electrocardiogram with the analysis of late potentials of
the atria and ventricles was performed before the
beginning of therapy and after one year of therapy on
the bifunctional device "Cardiotechnics-04" ("Incart",

S.-P., R.F.) with a simultaneous registration of blood
pressure and ECG.Statistical processing was performed
using the software package "STATISTICA 13.0"
("Statsoft", USA), license number
JPZ8041382130ARCN10-J. The normality of
quantitative indices distribution was analyzed using the
Shapiro-Wilk test. Parameters that had a normal
distribution are presented as arithmetic mean and
standard deviation (M + SD). For indicators that had a
distribution that was different from normal, data of the
descriptive statistics were provided in the form of
median and interquartile range - Me (Q25 - Q75).
Comparisons of quantitative indices across the groups
were performed using Student and Mann-Whitney
criteria, depending on the character of the distribution.
Qualitative indicators were compared with the help of
Pearson's 2. A difference of p <0.05 was considered
statistically significant. All tests were two-sided.

Results:

Changes in the late potentials of the atria and
ventricles in patients with AH without the
concomitant subclinical hypothyroidism under the
influence of antihypertensive therapy without the
addition of statins. In patients with AH without a
concomitant subclinical hypothyroidism under the
influence of treatment with antihypertensive drugs for
a year without addition of statins, the maximal duration
of the filtered P-wave decreased from 150.36 + 41.86
ms to 136.91 £ 19.89 ms, (p = 0.176), without changes
in the mean duration of the filtered P wave (before
treatment 115,91 + 9,28 ms, after treatment 114,05 +
11,07 ms, p = 0,573).The value of P total was higher
than the recommended values before the treatment in
35.00 + 28.83% of patients, and in 26.86 + 28.13% of
patients after one year of therapy (p = 0.209). That is,
changes in the filtered P-wave under the influence of
treatment were characterized by a tendency to decrease
its duration and specific gravity in patients with P total
value exceeding critical values.

The value of the maximum RMS amplitude of the
P-wave over the last 20 ms in patients with AH without
a concomitant subclinical hypothyroidism did not
change significantly under the influence of treatment
(6.14 £ 1.17 pV before treatment, 6.2 £ 1.48 pV after
treatment, (p = 0,888)), as well as the mean RMS
amplitude of the P-wave over the last 20 ms (3.79 +
0.52 pV before treatment, 3.93 + 0.74 pV after
treatment, (p = 0.432).At the same time, there was a
probable increase in the minimal RMS amplitude of the
P-wave over the last 20 ms from 1.85 +0.72 puV to 2.29
+0.73 uV, (p = 0.049). RMS20 values less than 3.5 pV
were recorded before the treatment in 43.41 + 27.23%
of patients, and after 1 year of therapy in 35.32 +
28.82% of the treated patients, however, this difference
also did not reach the statistical probablity (p = 0.348).

The analysis of the specific gravity of patients
with the present late atrial potentials revealed that
before the beginning of therapy, 100% (n = 22) of
patients with AH without a concomitant subclinical
hypothyroidism had late atrial potentials. After one
year of treatment with antihypertensive drugs without
the addition of statins, specific gravity of patients with
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present late atrial potentials decreased significantly
down to 73% (n = 16) (p = 0.0106). The criteria for the
presence of late atrial potentials we considered to be
Ptotal >120 ms, RMS20 <3.5 uV.

The decrease in frequency of registration of late
atrial potentials was accompanied by a tendency for a
decrease of the number of premature atrial contractions
from 14 (4; 22) to 8.5 (4; 15); p = 0.221.

During the analysis of indices of processes of
ventricular depolarization before and after treatment
with antihypertensive drugs without the addition of
statins in patients with AH without a concomitant
subclinical hypothyroidism, an unreliable reduction in
the duration of the filtered complex QRS (TotalQRS)
was established: maximum duration of the filtered QRS
complex from 93.65 + 8.34 msto 91.75+7.67 ms, (p =
0.491), the minimal duration of the filtered QRS
complex from 80.32 £ 6.29 ms to 77.5+8.02 ms (p =
0.249), the average duration of the filtered QRS
complex from 87.51 =7.59 ms to 85.82 + 7.78 ms (p =
0.588).Indicators of RMS40 and LAS40 in patients
with  AH without a concomitant subclinical
hypothyroidism had no probable difference before and
after the treatment. The percentage of patients who had
RMS40 and LAS40 values beyond the reference values
before and after treatment also did not change
significantly.

Unlike late atrial potentials, a probable difference
in the frequency of registration of late ventricular
potentials before and after one year of treatment in
patients with AH without a concomitant subclinical
hypothyroidism was not detected by us - 41% (n = 9)
of patients had late ventricular potentials before the
treatment and 45% (n = 10)after treatment, the
difference was statistically unreliable (p = 0.790).

Changes in the late potentials of the atria and
ventricles in patients with AH without a concomitant
subclinical hypothyroidism under the influence of
antihypertensive therapy with addition of statins. In
patients with AH without a concomitant subclinical
hypothyroidism under the influence of treatment with
antihypertensive drugs with addition of statins for a
year, a significant decrease in the average duration of
the filtered P-wave was observed from 112.71 + 11.93
ms to 104.24 + 14.28 ms, (p = 0.043).There were no
significant changes in the maximal and minimal
duration of the filtered P-wave before and after the
treatment. The value of P total was higher than the
recommended values before treatment in 30.10 =+
29.95% of patients, and after a year of treatment
decreased almost by two times -down to 15.95 +
24.64%, (p = 0.032).

That is, changes in the filtered P-wave in patients
with  AH without a concomitant subclinical
hypothyroidism under the influence of treatment with
addition of statins were characterized by a reliable
decrease by 7.5% of its average duration and almost
two times the specific gravity of patients with P total
values exceeding critical numbers.

The value of the maximal RMS amplitude of the
P-wave over the last 20 ms in patients with AH without
a concomitant subclinical hypothyroidism under the

influence of treatment with the addition of statins did
not change significantly (6.07 + 1.46 pV before
treatment, 5.74 + 1.47 pV after treatment, (p = 0.443)),
as well as the mean and minimal RMS amplitude of the
P wave over the last 20 ms. An RMS20 value of less
than 3.5 pV before and after also did not reach the
statistical probability limit (p = 0.910).

Analysis of thespecific gravity ofpatients
withthepresent late atrial potentials (using two Ptotal
criteria >120 ms, RMS20 <3.5 pV) established that
90.5% (n = 19) of patients with AH without
aconcomitant subclinical hypothyroidism had late atrial
potentials prior to the start of therapy.

After one year of treatment with antihypertensive
drugs with addition of statins, the specific gravity of
patients with present late atrial potentials decreased
reliably- down to 61.9% (n = 13), with an absolute
reduction of 28.6% (p = 0.0399).

Analysis of indices of ventricular depolarization in
patients with AH without a concomitant subclinical
hypothyroidism before and after treatment with
antihypertensive drugs with addition of statins (second
group) did not reveal any significant changes in the
maximal duration of the filtered QRS complex (before
treatment 93.57 £+ 1093, after treatment
95,33+£10,71ms, (p=0,439)) the minimal duration of the
filtered QRS complex (before treatment 78.76 + 8.50
ms, after treatment 77.5 + 8.02 ms, (p = 0.722)); mean
duration of the filtered QRS complex (before treatment
82.24 £ 7.55 ms, after treatment up to 87.00 £ 8.98 ms,
(p = 0.588)).Indices of RMS40 and LAS40 in patients
with  AH without a concomitant subclinical
hypothyroidism also did not reliably change under the
influence of antihypertensive therapy with addition of
statins after one year of treatment, except for maximal
RMS40 (before treatment 68.67 = 9.20 puV, after
treatment 63.38 £ 7,21 puV; p = 0.044).

The percentage of patients whose RMS40 and
LAS40 values would fall outside the reference values
before and after one year of treatment also did not
reliably change. Before the beginning of treatment, the
specific gravity of patients with RMS40 less than
critical values was 9.86 £ 21.43% and 21.43 £ 35.10%
after treatment (p = 0.344). With definitive LAS40
values before treatment, there were 5.67 + 13.45% of
patients, and after treatment 15.67 + 24.77%, the
difference almost reached the statistical probability
limit (p = 0.072).

There was no reliable difference detected in the
frequency of registration of late ventricular potentials
before and after one year of treatment with
antihypertensive drugs with the addition of statins in
patients with AH without a concomitant subclinical
hypothyroidism. Before the treatment24% (n = 5) of
patients had late ventricular potentials, and after
treatment - 48% (n = 10), the difference is statistically
unreliable (p = 0.113).

Changes in the late potentials of the atria and
ventricles in patients with AH with a concomitant
subclinical hypothyroidism under the influence of
antihypertensive therapy with the addition of statins.
In patients with AH with a concomitant subclinical



22 East European Scientific Journal #2(54), 2020

hypothyroidism under the influence of treatment with
antihypertensive drugs with addition of statins for a
year, there was no change in the maximal duration of
the filtered P-wave (141 =21 ms vs.143 £ 28 ms, (p =
0.898)), minimal duration of the filtered P-wave(85 =
18 ms vs. 80 = 19 ms, p = 0.522),mean duration of the
filtered P-wave (113 += 10 ms vs. 108 = 11 ms, p =
0.701).The value of P total was higher than the
recommended values before the treatment in 27 = 27%
of patients and in 20 + 20% of patients after one year of
therapy (p = 0.159). That is, changes in the filtered P-
wave under the influence of treatment were
characterized only by a tendency for a decrease of its
duration and specific gravity of patients with a value of
P total that exceeds the critical values.

The value of the maximal root mean square
amplitude of the P-wave over the last 20 ms in patients
with  AH with a concomitant subclinical
hypothyroidism also did not change significantly under
the influence of treatment (6 + 1 pV vs 5+ 1 uV, (p =
0.159)); as well as the mean and minimal RMS
amplitude of the P wave over the last 20 ms. RMS20
values less than 3.5 pV were recorded before treatment
in 45 + 26% of patients, and after 1 year of treatment in
37 + 29% of treated patients, but this difference was
statistically unreliable (p = 0.898).

Analysisof the specific gravity of patients with the
present late atrial potentials (using two Ptotal criteria
>120 ms, RMS20 <3.5 uV) established that 87% (n =
27) of patients with AH with a concomitant subclinical
hypothyroidism had late atrial potentials before the
initiation of therapy. A year after the treatment with
antihypertensive drugs with addition of statins the
specific gravity of patients presenting late atrial
potentials increased up to 94% (n = 29) but unreliably
(p = 0.351).

Analysis of indices of ventricular depolarization
processes before and after treatment in patients with
AH with a concomitant subclinical hypothyroidism
established a tendency for a reduction of the maximal
duration of the filtered QRS complex (TotalQRS) after
a year of therapy with antihypertensive drugs with
addition of statinsfrom 100 £ 17 ms to 95+ 20 ms, (p =
0.071), while there is no change in the minimal duration
of the filtered QRS complex (85 + 15 ms versus 85 +
15 ms, (p = 0.370)), mean duration of the filtered QRS
complex ( 92 = 15 ms vs. 90 £ 15 ms (p = 0.701).
However, the percentage of patients with AH with a
concomitant subclinical hypothyroidism with the
prolonged duration of the filtered QRS complex after a
year of antihypertensive therapy with addition of statins
decreased by two times from 6 + 23% to 3 = 18%, (p =
0.001). Indices RMS40 and LAS40 in patients with AH
with a concomitant subclinical hypothyroidism had no
probable difference before and after treatment, with the
exception of RMS40 minimal (before 17 + 15 pV, after
14+ 8 uV; p=0.040). Before the treatment, the specific
gravity of patients with less than critical RMS40 values
was 49 + 40%, and after treatment 47 + 40%, (p =
0.701).

The percentage of patients whose LAS40 values
exceeded the reference values before and after

treatment also did not change significantly. With
definitive values of LASA40 before treatment there were
42 + 36% of patients and after treatment 35 + 36% (p =
0,442).

There was no probable difference establishedin
the frequency of registration of late ventricular
potentials before and after a year of treatment in
patients with AH with a concomitant subclinical
hypothyroidism - 81% (n = 25) of patients had late
ventricular potentials before the treatment, and 74% (n
= 23) after treatment,the difference was statistically
unreliable (p = 0.5118).

Therefore, the presence of the concomitant
subclinical hypothyroidism in patients with AH
completely inhibits the positive action of pleiotropic
effects of statins on the processes of slowing down and
fragmentation of the processes of atrial depolarization.
Prescribing statins in addition to antihypertensive
therapy for patients with AH contributes to a two times
decrease (p = 0.001) of the percentage of patients with
a prolonged duration of the filtered QRS complex and
reduction of the minimal RMS amplitude value of the
QRS complex by 17.6% (p = 0.040) over the last 40ms,
however these changes in the activity of the processes
of ventricular depolarization are not accompanied by a
statistically probable decrease in the number of
premature ventricular contractions (p = 0.798).

Conclusions and proposals:

1. A long-term therapy during the year with
antihypertensive drugs without the addition of statins is
accompanied with a probable reduction in the specific
gravity of patients with AH without a concomitant
subclinical hypothyroidism with late atrial potentials
from 100% to 73%, and the increase of the minimal
value of RMS amplitude over the last 20 ms from 1.85
+0.72 uV to 2.29 + 0.73 uV, (p = 0.049). Indices that
reflect the slow and fragmented activity of the
ventricular depolarization processes had no statistically
significant difference before and after treatment in this
category of patients with AH.

2. A long-term therapy during the year with
antihypertensive drugs with the addition of statins is
accompanied with a reduction in the specific gravity of
patients with AH without the concomitant subclinical
hypothyroidism (second group) with late atrial
potentials from 90.5% to 61.9%, (p = 0.0399), reduction
by 7.5% (p = 0.043) of the mean duration of the filtered
P-wave and almost by two times (p = 0.032) of the
specific gravity of patients with a P total that exceeded
critical values. At the same time, antihypertensive
therapy with statins did not affect the late ventricular
potentials in this category of patients.

3. Addition of statins to the antihypertensive
therapy during the year in patients with AH with the
concomitant subclinical hypothyroidism does not have
a corrective effect on the late atrial potentials,
howeverit is associated with a probable reduction in the
number of premature atrial contractions, decreasing
twice(p=0,001)the percentage of patients with the
prolonged duration of the filtered QRS complex and
minimal RMS amplitude of the QRS complex over the
last 40 ms by 17.6% (p = 0.040).
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The prospects for the further research are to study
the effects of statin therapy on the structural and
geometric restructuring of the heart in patients with AH
with the concomitant subclinical hypothyroidism.
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Summary. This study presents the results of field and laboratory studies of brown soils (Dystric Cambisols,
Dystric Gleyic Cambisols) of the Stryi-Sian highlands, which are typical soils for this territory. It was established
that the use of soils under agricultural land, in particular under arable land, led to the development of degradation
processes, in particular, water erosion, a decrease in the content of humus, and a deterioration in the structural and
aggregate composition. The most significant changes in morphological features were found in soils that are used
under arable land and gardens, and suffered erosive degradation. According to the research results, the thickness
of the genetic profile of brown soils decreased by 16.0-57.4 cm. The soils underwent erosion degradation from
low to very high (crisis) degrees.

The deterioration in the structural and aggregate composition, overconsolidation, and a decrease in the humus
content are observed in the eroded brown soils of the Stryi-Sian highlands. In particular, the humus content in the
H (A) horizon of eroded soils is 30.3-50.8 % less compared to non-eroded differences.

Measures are proposed for the protection and minimization of degradation processes and soil protection. It is
also necessary to carry out monitoring observations of the state of soils and land resources of the Stryi-Sian
highlands.

Auoranis. HaBegeHo pe3ynbTaTti moiboBHUX i labopatopHux Aocihimkens 0yposemis (Dystric Cambisols,
Dystric Gleyic Cambisols) Crpuiicbko-CSHCHKOI BEpXOBUHH, SIKI € THIIOBUMH IPYHTaMHU JUIS i€l TEPUTOPI.
BcraHoBIeHO, 110 BHKOPHCTAHHS TPYHTIB IMiJ[ CIIbCHKOTOCIOAAPCHKUMH YTIAMAMH, 30KpeMa Iia piiuiero,
CIPUYMHWIIO PO3BUTOK MPOLECIB JErpafalliifHoro xapakrepy, 30Kpema, BOJHOI epo3ii, 3MEHIIEHHsS BMICTy
ryMycCy, MOTIpLIEHHS CTPYKTYpPHO-arperatHoro ckiany. HaiicToTHiii 3MiHM MOPQOJIOTIYHIX O3HAK BHSIBJICHO B
IPYHTax, SIKi BAKOPHUCTOBYIOThCS Mijl PULICI0 Ta TOPOJaMH 1 3a3HAJIM epo3iiiHOi Jerpajaanii. 3a pe3yjbraTaMmu
JOCIiKEHb, MOTYKHICTh reHeTHYHOro mpodimo OyposemiB 3meHmunach Ha 16,0-57,4 cm. IpyHTH 3a3HAIM
epo3iiHOI Aerpaaarii Bi c1abKoro 10 HaJITO BUCOKOTO (KPH30BOTO) CTYIICHS.

B epomoBanmx Oyposzemax Crpuiicbko-CSHCBKOI BEPXOBHHHU IPOCTEKYETHCS TMOTIPIICHHS CTPYKTYPHO-
arperaTHoOTo CKJIaJy, epeyIliTbHEHHS, 3MCHIICHHS BMICTy TyMyCy. 30KpeMa, BMICT TYMycCy B Topu3oHTi H (A)
eponoBaHuX IpyHTiB Ha 30,3-50,8 % MeHIINi, MOPIBHIHO 3 HEEPOJAOBAHUMH BiAMiHAMH.

3anporoHOBaHO 3aX0IM OXOPOHH Ta MiHIMi3allii AerpafaiifHIX MPOLECiB Ta OXOPOHH IPYHTIB. CIIiT TaKOXK
3allpOBAIUTH MOHITOPHHIOBI CIIOCTEPESIKEHHS 3a CTAHOM IPYHTIB i 3eMenbHuX pecypciB Ctpuiichbko-CsSHCBKOT
BEPXOBUHH.

Keywords: brown soils, degradation, water erosion, humus, structural and aggregate composition, soil
protection.

Kniouosi cnosa: 6yposemu, oecpadayis, 600Ha epo3is, 2yMyc, CMPYKMYPHO-Acpe2amHuull CKiao, 0XopoHa
IPYHMIB.

HasBuicts mpo6semu. Yacto cepel; HayKOBIIB,
NPaLiBHUKIB arpapHOTO CEKTOpPY, JICIBHHUKIB IaHYE
OyMKa, 1[I0 IPYHTH TIpCBKMX CHCTEM MEHIIe
BUKOPHCTOBYIOTHCS B CLIBCHKOTOCTIOJAPCHKHX IIUJISX,
MOPIBHSHO 3 pIBHMHHUMH. HeratuBHi mnpouecH

JeTpa/lallifHOTO  XapakTepy B TIPCBKUX IPYHTax
HalJacTime MOB’S3YI0Th 3 BUPYOYBaHHAM JiciB 1
HACTYITHOIO  aKTHBI3aIli€l0  epO3IHHUX  IPOIECIB,
reoekoaHoMaimissMu. Lle cmpaBemBO, ane CHEKTP
JeTpa/IalliifHUX TPOLECiB IPU EOMY 3HAYHO MIMPIINI
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i Horo po3kpuro HenoBHicTiO. [ipchki IpyHTH
IHTEHCHBHO  BUKOPHCTOBYIOTbCS i  pUUICIo,
MACOBHIIIAMH, CIHOXKATTSAMH, IEpesIoraMu, TOpoJaMy,
3eMJISIMH TPAHCIIOPTY 1 3B’SI3KY, pEKpeauiiHUMH Ta
CIOPTHBHUMH 00’ €KTaMH TOILO, III0 YaCTO HETAaTUBHO
BiOMBaEeTbCA Ha iXHHOMY arpoeKOJIOTIYHOMY CTaHi.
[pyHTH TipCBKMX CHCTEM € HANATO BPA3IMBHMHU [0
30BHIIIHFOTO AHTPONOTCHHOTO BIUIMBY i SIK HACTIIOK
3a3HAIOTh Jerpatamiitanx TIPOIIECIB. Boun
nOTPeOYIOTh MEPIIOYSPrOBUX 1 OCOONMBUX 3aXOJIB
palioHaJIbHOTO BHKOPUCTaHHA Ta 30epexeHHs. Ha
Kajlb, MpoOjeMa OXOPOHM TIPCBKHUX TIPYHTIB HE
TOBHICTIO BHpillleHa 1 Hajali 3aJMIIA€ThCS B YUCII

npioputeTHux. ToMy aHali3 Cy4acHOTO CTaHy
OoyposeMmiB  Ctpuiicbko-CsSHCHKOI  BEPXOBHHH B
KOHTEKCTI ~ PO3BHTKY MpOIECiB  nerpamamii €
aKTyaJIbHUM.

AHaJji3 momepeaHix pocaigkenb. J{ocimKeHAIO
OypozeMmiB Kapmar mnpuminsiace 1 OpHIUIIETHCS
3HaYHa yBara Yy TIIpalsiX MOJbCHKUX, YECHKHUX,
CJIOBAIIbKMX, YKPaiHCHKHX, PYMYHCBKHX, POCIHCBKHX
JOCTITHUKIB. Y HayKoBUX mpaipix I'. AuapymieHka, 1.
I'orounega, I1. [Tactepuaka, B. Kanisiy, H. Bepuannep,
®. TomomnbHoro, O. PyaneBoi, II. IlyGepa, IL
BoiitkiBa, C. ITo3usika, B. ['acbkeBrya Ta iH., a TaKOXK
B mpaisix 3apyoikHux BueHux E. Pamanna, C. CkiOwu,
3. I'pybn, A. 3maTHika Ta iH. BHUCBITICHO IHTaHHSI
TeHE3UCY, BIACTUBOCTEH, BUKOPHUCTAHHSA IPYHTIB [1, 2,
3,6,7,9,13].

Mopdoonoriuni OCOONHMBOCTI  KapraTChKUX
Oypo3eMiB JeTallbHO BHBYCHI i ONMHCaHI B HAyKOBHX
nyOmikanmissx . Amnppymenka, [ Toromesa, II.
IMactepnaka, B. Kaniug, I1. BoiitkiBa, B. ["'acbkeBrua
ta iH. [1, 2, 3, 6, 7]. Pazom 3 THM, 3MiHH
MOpQOJIOTIYHMX ~ O3HaK  Oypo3eMiB  BHACIIIOK
rOCIOJIAPChKOT JTISUILHOCTI JIIOJJMHHU, TPUBAJIOCTI Ta
IHTEHCHBHOCTI ~aHTPONOI€HHOTO0 BIUIMBY BHBYEHI
HEJOCTaTHhO.  TeopeTH4Hi  IMUTAHHS  THIOJOTT
JETpaIallifHuX TIPOLECiB PO3IIAHYTO y mpamsx B.
Mensenesa, Ta iH., B. ['acbkeBuua [4].

[MutanHs MexaHiYHOI Jgerpamamii  Oypo3emiB
Crpuiicsko-CsIHCPKOT BEPXOBHHH BUCBITIIOIOTBCS Y
HaykoBiii cratTi B. T'acpkeBnua Ta iH. 30KpeMa,
PO3TIISIHYTO BIUIMB BOXHOI epo3ii Ha Mop¢oIorivHi
0co0MBOCTI Oypo3eMiB, OLIHEHO CTYIEHI Aerpajaarii
rpyarie  [3]. B. TacekeBmu 1 H. Jlemera

CXapaKkTepH3yBadl  OCOOJMBOCTI  MEXaHiyHOl 1
¢iznuHOi Jerpajaanii O6ypozemiB
Bepxupognicrepchkux — beckun  [5].  TIpobiemu

OXOpOHHU 1 30epeKeHHs IPYHTIB YKpaiHchkux Kapmat
PO3IJISIHYTO Yy HaykoBuX mpaisx ['. Angpymienka, 1.
T'oronesa, C. ITo3usika, B. 'acbkeBuua Ta iu. [1, 3, 5, 6,
12].

BonmHouac, HayKoOBUX Ipaib, INPHCBIYECHHUX
npobnemMi nerpanaimii Oypo3eMiB Mayo, MO CBiTYUThH
PO HEIOCTaTHIO i BMBYEHICTh. TOMY HOCHIIKEHHS
Jerpajaiiaux TporeciB 'y Oypo3eMax, 3MiH, MI0
BinOyBaroThcs B  iXxHpOMY Tpodii  BHACIIIOK
Jlerpajaiii, 3aX0/iB OXOpOHH, 1 Halajl 3aJUIIaloThCs
aKTyaJIbHUMHU.

Meta — mpoBeCTH JEeTaJbHHUN aHai3 CyYacHOTO
crany OypozemiB CsHCbKO-CTpHHCBHKOI BEpXOBHUHH B

KOHTEKCTI PO3BUTKY JerpajaiiHux npouecis. Js
JOCSITHEHHSI  NOCTaBJEHOI  METH  BUPILIYBaJIHCh
HacmynHi 3a60aHHs. CXapaKTEPU3YBaTH OCOOJIUBOCTI
Oypo3eMis, PO3KpHUTH npoOemMu TXHBOTO
BUKOPHCTAHHA, [Herpajgamii Ta oxopoHu. O6’ekm
00Ci0HCeHD: Oypozemu CsHCpKO-CTpHiichKOi
BEPXOBHHU. [Ipedmem Oocniddcenb: MOpQOIOTIUHI
ocobmmBOCTi, (i3udHI Ta Pi3UKO-XIMIUHI BIACTHBOCTI
Oypo3eMiB, AerpajaiiiiHi mpomecH B TPyHTaX, iXHSI
OILlIHKA.

PesyabTaTn nocaipxenns. Crpuiicbko-CsiHCbKa
BEpXOBMHAa — TepuTopis YkpaiHcekux Kapmar,
po3raioBaHa y BepxiB’ax OaceitniB pik Onip, Ctpuii i
Csn.  3rimHo  “YpockoHaneHoi cxeMH — (i3HKO-
reorpagiuHoro paiionyBaHHs Ykpainu” CrpHiichKo-
CsHCPKAa BEpXOBMHA BigHOCUTBCA a0 Kapmarcekoi
ripcekoi  KpaiHu, Kpaio Ykpaincekmx —Kapmar,
BopmoninsHO-BepxoBuHChKOi  00OmacTi, TypKiBChKO-
Onopenpkoro npupogHoro parony [10].

Bbypozemu (Dystric Cambisols, Dystric Gleyic
Cambisols) € mopanbuumu rpyHTamMun CTpHICHKO-
CsHebkoi  BepxoBuHu. Crnenmdika IpyHTIB i
IPYHTOBOTO TOKPUBY  BimoOpaxkae  OCOOJHBOCTI
TipChKHX PETIOHIB, SIKi TICHO MOB’sI3aHi 3 T€0JIOTTYHOI0
OyZ0BOIO, XapakTepoM peibedy 1  abCONIOTHOO
BUCOTOIO TEPHUTOPil, KIIMATOM 1 MIKPOKJIIMaToOM,
POCIIMHHUM ITOKPHBOM, TPUBAJICTIO Ta IHTCHCUBHICTIO
aHTPONIOTCHHOTO BIUIMBY Ha HHX. JlOCHiKEeHHS
IPyHTIB TpoBOIMJIOCHE Ha Tepuropii Ilnmas’eBchkoi
cimbepkoi paam CKOMBCHKOTO pakioHy JIBBIBCHKOT
obmacTti, sika € THmoBow i Crpuiicbko-CsHCBKOT
BEPXOBHHU.

Crpuiiceko-CsiHCbKa BEpXOBMHA € OJHHUM 3
HaKO1IbIIIE OCBOEHHUX arpapHUX PErioHiB YKpaiHCHKUX
Kapmar. CijbChKOrOCIOAaPCHKUM — BHPOOHUIITBOM,
30KpeMa TBapUHHHUITBOM 1 YacTKOBO DiJIBbHUIITBOM,
TYT 3aiiMar0ThCs 3MaBHA. [[bOMY CIIPHUSITH 0COOTUBOCTI
MICIIEBOTO naHaadTy, e MOEHYFOThCS
BEPXOBHHCHKI HU3BKOTIPHO-YBAIHCTI MiCIEBOCTI 3
JOCUTh IIAPOKAMH CJIa00 XBWIIACTUMH BOJOZINAMH i
TEpacoBO-IOJIMHHI MiCIeBOCTI. B mepmiif mojoBuHI
XX CTONMTTS HIMIIMH-KOJIOHICTAMH OYJIH 3aCHOBaHI
(binbpBapKy, Ie aKTHBHO PO3BHBAJIOCH 3eMIIEPOOCTBO 1
TBapHUHHUIITBO. Ane 0co0JIMBO BiZTYyTHO
CUIBCBKOTOCIIOJIAPCbKE  HAaBaHTAKEHHsS Ha  JaHid
TepuTopii 3pocio micis Jlpyroi cBiToBOi BiiiHH 1
NPOBEICHHS TOTAJBbHOI KOJICKTHBI3aIlil, KOJU ILIOIII
puuti cyTTeBo 30UMbIIMINCE. CTPYKTypa 3eMENbHHX
yrige Hanpukidmi XX CTOMITTS XapaKTepu3yBaiach
mokasHuKaMu: pinssi—36,9%, ropoan i camn—0,5%,
micu 1 garapauku—35,0%, ciHoxkati—7,5%, macoBuma—
17,0%, immm 3emii—3,1% [14]. Yactka pimn B
CTPYKTYpl 3€MENBHHUX YTifib € HAATO BUCOKOIO IS
ripcekux Tepuropii. Il pimio BHKOPHCTOBYBAIHCH
IUTAKOPH BOJOJLIIB 1 IXHI CXHIIM KPYyTH3HOIO 10 7-10°,
Jie BHPOIIYBAJIHCh JIbOH, OBEC, KOPMOBI KYJBTYpH.
[HTEHCHBHE BUKOPHCTAaHHS IUIAKOPHHX 1 CXHJIOBHX
3eMeNlb TPU3BENI0 N0 TpaHcdopmarii BiIacTUBOCTEH
Oypo3emiB, aKTWBi3amii epoO3iHHUX TPOLECiB Ha
CXUIIax.

3rigHo 3emMenpHOro KojeKkcy YKpaiHu Oypo3emu
IMOOKI 1 CepeTHBOTIIMOOKI Halekath J0 KaTeropii
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0cobmuBo 1iHHMX TpyHTIB [8]. [pyHTH BHMArarTh

0COo0IUBHUX 3aX0/iB 1010 PAalliOHATBHOTO
BUKOPHUCTAHHS 1 30CpEIKCHHSI.
[poBigHuM IPYHTOTBOPHHUM MPOIIECOM

(hopMyBaHHS JOCIIIKYBaHHAX IPYHTIB € Oypo3eMHUH,
SAKAA  1HKONH TIOEOHYETBCS 1  YCKIAJHIOETHCS
JNEPHOBHM, TJIEHOBHM 1 MiJ30JUCTAM IIPOIECAMH.
Hocmimankn  OyposemiB Kapmar 1. Toromes, II.
IMactepnak, B. KanmiBenp 3a3Ha4aroTh, IO BOHHU
XapaKTepU3yIThCSI OAHOTUIIOBUM mpodinem [7, 9, 11].
Ipodine Oypo3emiB CKIATAETHCS 3 JTICOBOT MiICTHIKA
H,, neproBoro ropusonty Hd, ryMycoBOro ropu3oHTy
H, nepexinnux mebentoBaTux ropuzontiB Hp i Ph, sxi
NepexolsTh Yy  PI3HOrO  CTYNEHS  BUBITPEHUH
Kaprarchkuit ¢aimr [1, 3, 6, 7].

3rigHo MOp(QONOTIYHHX OMHCIB 1 pe3yNbTaTiB
CTaTUCTHYHOI 0OPOOKH MOP(POMETPHUIHHUX ITOKA3ZHUKIB,
MOTY>KHICT JIICOBOI IiICTIJIKA B IMUIMHHUX BigMiHAX
MiJ JIICOM B CEpeIHBROMY CTAaHOBHTH 3,8 cM (TaOmuIlst
1). Ilig micOBOI MiACTHIKOIO 3aiSra€ TYMYCOBHUH
nepHOBMH ropm3oHT Hd, HWKHI Mexa SKOTro
MPOCTEXYEThCs Ha rnbuHi 8,9 cMm. Ha crnabocriunmx
TUIAKOPHUX JIUISTHKAX BIH Ma€ 4iTKO BUPaKEHi O3HAKU
otopdyBanHs. [[nsg HbOro XxapakrepHe TEMHO-Cipe 3
KOPUYHEBUM BiATIHKOM 3a0apBiieHHs, IpiOHO3epHICTa
CTPYKTYpa, HACHYCHHS IPIOHMUMHU KOPIHIIIMHU POCIUH
[3].

I'ymycoBo-akyMyIsTUBHUI TOPU3OHT H
MUIMHHUX TPYHTIB Ma€ HEOTHOpimHE cipyBato-Oype
3a0apBICHHS, 3 TEMHYBATO-CIpUMH 1 OlLIACTHMH
IUIIMaMu, JpiOHOTPYIKYBaTO-3€pPHUCTOI CTPYKTYpH 1
CTa0OBHUPAXKCHUMH O3HAKAMH OTJICEHHA y (opmi
3aJ113UCTO-MaHTaHOBHX MYHKTAaMii. HasiBHicTb
OULICTUX IUISIM € O3HAKOK PO3BUTKY ITiJ30JHCTOTO
IPYHTOTBOPHOTO mpouecy y ciadkiii ¢opmi. Huxas
TPaHUIsl TYMYCOBO-aKyMYJISITUBHOTO TOpU30HTY H
MIPOCTEXYEThCA B cepeiHboMy Ha TubuHi 30,4 cm.

[epexinuuii TyMyCOBUI1 TOPHU30HT Hp
XapaKkTepu3yeThesl TEMHO-OypHrM 3a0apBICHHSM, SIKE 3
TIMOWHOIO TIOMITHO CBITIIIIAE, APiIOHOTPYIKYBaTO-
3ePHHUCTOI0 CTPYKTYPOI, HATIKaMH ITiBTOPAOKCHIIB
R-O3 mo criHkax TpIiOIMH i KOpEHEBHH. | OpU3OHT
MIiCTHTh mIeOiHb 1 KaMiHHS 3BITPLUIOTO TCKOBHUKY.
HwxHst Mexa nepexijHoro rymycoBoro ropuzonry Hp,
sKa BIZOOpakae MOTYXKHICTH T'YMYCOBOIO MPOdiIio
Oypo3eMiB, MpoCTeKy€eThCs HA TIMOUHI 45,2 cM [3].

Iponecu BomHOT epo3il MPU3BEIH 10 3MCHIICHHS
MIOTYXHOCTI T€HETUYHUX TOPU3OHTIB 1 TIPYHTOBOTO
npodigro 3arasoM. 3a pe3yiabTaTaMu JOCITIDKEHb 1
CTaTUCTHYHOI OOpOOKM TIOKa3HUKIB MopoIorii,
MOTY>KHICTh TYMyCOBOTO Topm30HTY H B cmabo3MuTix
BimMiH Oypo3eMiB CTaHOBUTH 27,8 CM, HIDKHS Meka
MEPEXiTHOTO TYMYyCOBOTO TOpH30HTY Hp yMOBHO
MPOCTeXyeThcs Ha  rmbmHi 36,6 oM. B
CEpEeTHbO3MHUTHUX IPYHTAX INOTY>KHICTH OPHOTO Iapy
(ropuzontu H+Hp) cranoButs 17,0 cM, a HIDKHS Mexa
ropusoHTty Hp mpocrexyerscs Ha rnmubuni 26,7 cm. B
CHJIbHO3MHTHX Oypo3eMax OpHHI 1map copMOBaHHA 3
nepeminianux ropuzoHtiB Hp+Ph, rimbuna skoro
cTaHOBUTH 15,6 cM. Sk cBiUaTh pO3paxyHKH, B
cabo3MHUTHX  BIIMIH ~ Oypo3eMiB  NOTYXKHICTb
TEeHETUYHOTO MPO(LTI0 3MEHIIIIIACH B CEPEIHBOMY Ha
16,0 cMm, cepemHpO3MHTHX-Ha 259 c¢cMm, B
CHIIBHO3MHTUX—57,4 cM. 3MEHIIeHHS MOTY>KHOCTI
TCHEeTHYHUX TOPU30HTIB B €PONOBAHHX IPYHTaxX €
CYTTE€BHM TIOPIBHSHO 3 HE3MHUTHMH BiJMiHaMH, tg
cTaHOBHUTH 7,50-43,16 mpm 3HA4YCHHSAX tos Ha pPiBHI
2,13-2,33 [3]. C1ab03MuUTI BimMiHK OYpO3€eMiB 3a3HAIH
MexaHiyHol Jerpajauii ciabKoro 1 CcepeaHbOro
CTYIICHSI, CEPEIHBO3MHUTI — BUCOKOTO. CHIBHO3MUTI
I'PYHTH IIepe0yBarOTh Ha HAATO BUCOKOMY (KPH30BOMY)
CTYyIIeHi Jerpajarii.

B 3muTHX TrpyHTax 3a0apBICHHS  OpPHOTO
TOPH30HTY Ma€ TEHJACHINIO JO TOCBITIIHHI i3
3pOCTaHHAM CTyTIeHs epomoBaHocTi — Bim 10YR4/3-
10YR4/4 3a mkanmoro MaHcemra B HEepOJOBaHHUX
Bimminax g0 10YR6/6 B cwibHO3MHUTHX [15]. B
TPYHTaX, SKi BHKOPHCTOBYIOTBCS IIiJl TOpOJaMH 1 e
peryJIspHO BHOCATBCS OpraHiyHi no0puBa,
3a0apBIICHHS] OPHOTO APy HABITh B CHJIBHO3MHTHX
BiJIMiHaX JIIarHOCTY€ThCSI SIK Oype 3 cipyBaTuMm
BiarinkoM 10YRS5/3-10YRS5/4. Takox i3 3pocTaHHIM
CTyNeHs  epoJOBaHOCTI  Oypo3emiB  Bi3yallbHO
HPOCTEIKYETHCS 30UIbIIEHHS IXHBOT IIEOHUCTOCTI.

B 6ypo3zemax, siki BHKOPHCTOBYIOTHCS 200 paHiIie
BHKOPHCTOBYBAJIUCH T PUDICI0, CIIOCTEPIra€ThCs
TOTIPIICHHSI ~ CTPYKTYPHO-arperaTHOro  CKJIaxy B
TYMyCOBOMY TOpW30HTI (Tabmmms 1). Skmo BwmicT
arpOHOMIYHO-TIIHHUX Me30arperaTiB  posmipoMm 10-
0,25 MM B TpyHTax IIJ JiCOBOIO POCIHHHICTIO
craHoBuTh 60,71%, B oOpHUX Oypo3emMax BiH
KOJMBA€ETHCs Bi 43,78% mo 19,37%, 3MEHIITYIOUHUCH 13
3pOCTAaHHSM CTYIIEHsI €pPOJIOBAHOCTI IPYHTIB.



[ |

28 East European Scientific Journal #2(54), 2020 EESIL
Tabmuus 1
CTpykTypHO-arperaTHuii ckiajg 6yposeMiB CTpuiicbko-CsiHCbKOI BepXOBHHH
. g i} Po3Mmipu arperatis, MM / BMicT, % ,é i % :
== 3 AR «
SE | 2s - .| 8| o | B2 28
= T o [Te} ™ o — S N l
AR 1 IR T A O I R o B éé ¥
— @)

1 2 3 4 5 6 7 8 9 10 11 12 13
BypozeMu Kuci1i POXoIo/IHi cepeJHBOTTMO0K] BaXKKOCYTITMHKOBI Ha €ITIOBIi-/IeIIOBIT KapraTchKOro QJIiy
(yrizm — ic)

u 10- | 3261 | 1460 | 834 | 1120 | 673 | 710 | 7,74 | 5,00 6,68 60,71 | 39,29
20 - - 2410 | 814 | 456 | 12,71 | 933 | 982 | 31,34 | 6866 | 31,34
Hit 20- | 5712 | 1102 | 6,99 614 | 510 | 304 | 421 | 366 | 2,724 | 40,16 | 59,84
30 - — 1648 | 691 | 7,72 | 605 | 510 | 809 | 49,65 | 50,35 | 49,65
Bypozemu Kuciti ipoXoJIoHi CepeHLOTITMO0K] BAYKKOCYTIIMHKOBI Ha €JTFOBIi-IEITIOBIT KapIaTChKOro (ITirry
(YTiaas — piuis, iepertir)

H 230 54,14 | 8,92 6,13 769 | 463 | 673 | 524 | 444 2,08 43,78 | 56,22
— — 1233 | 791 | 812 | 768 | 806 | 1172 | 4418 | 5582 | 44,18
Hpt 35- | 6219 | 6,02 8,37 8,72 | 470 | 381 | 290 | 149 1,86 3595 | 64,05
45 — — 7,25 882 | 510 | 792 | 422 | 857 | 5812 | 4188 | 58,12

Bypozemu KrcIti IpOXO0JIOHI CepeTHOTIIOOKI CTA003MHUTI BAKKOCYTIIMHKOBI Ha €JTFOBIi-TeITIOBIT KapIiaTCHKOTO

(uinry (yriyis — punis, Iepeir)
FiHpt | 2-29 5791 | 11,60 | 810 815 | 423 | 305 | 136 | 2380 2,80 39,29 | 60,71
— — 4,26 260 | 521 | 918 | 950 | 10,08 | 59,17 | 40,83 | 59,17
Hipt 29- | 6967 | 724 7,80 512 | 306 | 302 | 054 | 119 2,36 2797 | 72,03
38 — — 0,94 156 | 400 | 6,78 | 594 | 1267 | 6811 | 31,89 | 6811
Bypozemu kuciti poxoIIo IHI cepeTHHOTTHOOK] CepeTHLO3MHTI BXKKOCYTIIMHKOBI Ha €JTFOBIi-ICIFOBIi KapITaTChKOro
(paninry (yris — pisws)

H+Hpt | 0-25 68,23 | 10,92 | 7,54 401 | 316 | 1,80 | 152 | 158 1,24 30,53 | 6947
— — 1,10 126 | 334 | 429 | 9,06 | 1585 | 6510 | 3490 | 6510
Pht 25- | 7518 | 9,30 6,15 3,70 | 242 | 134 | 030 | 0,65 0,96 2386 | 76,14
35 — — 0,45 154 | 208 | 472 | 591 | 1246 | 7284 | 27,16 | 72,84

Byposemu kuci MpoXoJIoIHi cepeIHBOTIIOOK] CHITFHO3MHUTI BaXKKOCYTIIMHKOBI Ha EITFOBIi-IEITFOBIi KAPITIATCHKOI0

Gy (YT — punis, mepesir)
Hp+Ph | 1-18 77,75 | 751 3,10 418 | 234 | 1,10 | 0,26 | 0,88 2,88 19,37 | 80,63
— — 1,24 182 | 290 | 440 | 686 | 544 | 67,34 | 3266 | 67,34
Ipumimka: 9UCENBHUK — CyXe TPOCitoBaHHs, %; 3HAMEHHUK — MOKpE TPOCitoBaHHs, %o.
3rigno knacudikamii H. A. Kaunncekoro (1965),  arperartiB craHoBuTh MeHme 40% (tabmuns 1).

3a BMICTOM arpOHOMIYHO-I[IHHUAX arperatiB CTPYKTypa
Oypo3eMiB, 3alHATUX MiJ JIiCOM, OI[iHEHa SK 100pa,
HEepoI0BaHUX IPYHTIB IiJ| IIEpeoraMu — 33/I0BUIbHA.
B eponmoBaHuMx rpyHTax, 3alHATHX MiA pluero i
MepeoraMu CTPYKTYPHO-arperaTHUH CTaH OI[iHCHUH
SK HE3aJOBUIBPHHH, BMICT arpoOHOMIYHO-IIIHHUX

BianoBinHo, BenuynHa Koe(illieHTa CTPYKTYPHOCTI
CTaHOBUTb KOJIMBAa€ThCs Bia 1,55 B IpyHTax mia
jicoBoto pociuHHicTIO a0 0,24-0,65 B epomoBaHUX
IPYHTax, W0 XapaKTepU3y€ CTPYKTYpHO-arperaTHuit
ctan Oypo3emiB 5K moOpwii, 3aJOBUIbHHN 1
HEe3aJIOBUTbHMIA (Ta0IUI 2).
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Tabmuws 2
OuiHka CTPYKTYPHO-arperaTHoro ckJjaay 0yposemis
Crpuiicbko-CsIHCBKOI BepXOBHHH
. FJ?HGHHa .. [NokazHuk KoeoimieHt Kputepiii
I'enetnuni BiIOOPY KoediuieHt . . i . o .
FOpHBOHTH spaskis, CTpyKTYpHOCT] BOI[OC’I(;II/IKOCTI, BOJIOCTIHKOCTI BOI[OCl(“JlI/IKOCTl,
o % 3a MezBeneBuM %
1 2 3 4 5 6
BypozeMu Kuci1i POXOJIo/IHI cepeJHBOTTIMO0K] BaXKKOCYTITMHKOBI Ha €ITIOBIi-/IeIIOBIi KapraTchKoro QJIiy
(yrizmw — ic)
H 10-20 1,55 88,4 0,74 150,3
Ht 20-30 0,67 79,8 0,52 169,5

BypozeMu Kuciti poXosio IHi cepeJHBOTTMOO0K] BaXKKOCYTITMHKOBI Ha €ITIOBIi-/IeNIOBIT KapraTchKoro QJiiy
(yrizs — puuis, nepertir)

H 2-30 0,78

784 0,57 194,0

Hpt 35-45 0,56

85,8 0,43 291,3

Bypozemu kuciti IpoxoJIo/iHi cepeHbOTTMOO0KI C1ab03MHTI BaYKKOCYTIIMHKOBI Ha eJTFOBIi-/IEIOBIT KapHaTChKOTo
¢uinty (yrijyst — puuis, nepenir

H-+Hpt 2-29 0,65

96,2 0,42 470,7

Hpt 29-38 0,39

87,7 0,33 1075,7

Bypozemu kucii IpoxosI0/iHi cepeAHbOIITMO0KI CepeTHhO3MHTI BayKKOCYTIIMHKOBI Ha €JIFOBIT-JIENIOBIT KapIaTChKOTo
iy (yrimrs — punis)

H-+Hpt 0-25 044

875 0,35 883,3

Pht 25-35 0,31

87,8 0,27 1933,7

Bypozemu KrcIti poXO0JIOHI CepeTHBOTITHOOK] CHITbHO3MHUTI BaXKKOCYTIIMHKOBI Ha €JTFOBIi-JCIIFOBIT KapIaTChKOTo
(minry (yriyis — punis, Iepeir)

Hp+Pht |  1-18 | 0,24

59,3 | 0,34 | 1956,1

B crpykrypHO-arperaTHOMy ckiaai Oypo3eMis,
II0 BUKOPHCTOBYBAJIUCH IIiJ PiJUICIO, 3pOCTAE BMICT
OpmmcTux ¢ppakmii po3mipoM Oinbire 10 MM, a TakoxK
BOJIOCTIHKICTb CTPYKTYPH, 110 3yMOBICHO MEXaHIYHUM
00po0iTKOM Ta YIIUTBHEHHSIM IPYHTIB
CLIBCHKOTOCIIOIAPCHKOI0  TexHiKO0.  CBiTYeHHAM
I[OTO € pO3pPaxoBaHi IMOKAa3HUKHA BOJOCTIMKOCTI
IpyHTIB (Tabmuui 1, 2).

3a OIiHKOIO PpIBHIB Jerpajanii CTPyKTYpHO-
arperaTHoro Ckjajay, B Oypo3emax IIiji JiCOBOIO
POCIHHHICTIO Jerpaanis BIJICYTHS, BMICT
arpoHOMIYHO-IIHHMX arperartiB cTtaHoBUTH 60,71%.
HeepomoBani TpyHTH, 3aifHATI IIJ TEPEIOTaMH,
3a3HaNM JAerpajalii CTPYKTYpU CEpeaHBOTO piBH,
BMICT arperariB po3mipom 10-0,25 MM CTaHOBHTH
40,78%. Pi3HOro CTyHEHs! epoJioBaHi IPYHTH 3a3HaJIN
Jierpajialii yepe3 3HeCTPYKTYpPEHHSI BUCOKOTO 1 HaJaTO
BUCOKOTO (KPHU30BOT'0) CTYIEHS, BMICT arpOHOMIi4HO-
[[IHHUX arperaTiB CTaHOBHUTH Bimmosimao 30,53-
39,29% 1 19,37% (tabnui 1).

Buxopucranus Oypo3emiB mig  piuieto
CIOPUYHMHWIO iXHE YIIUTPHEHHS 4Yepe3 KOHCOJIIAIio

TPYHTOBHUX arperariB i BIUTHBOM
CLITBCHKOTOCMOAPCHKOT  TEXHIKU. SIKIIO BeIuvMHA
IIiTEHOCTI OyIOBH B HUTMHHUX Oypo3eMax (T[T J1icoM)
B rymycosoMy ropusonti H cranosuts 1,07-1,18 r/cm®,
B OpHOMY 11api 6ypo3emis nepenoramu 1,18-1,30 r/cm®
(tabmunsg 3). B epomoBaHux BigMmiHax Oypo3emiB
Csiuchko-CTpHUICHKOT  BEPXOBUHH, 3aWHATHX  Iif
pULIEIO 1 Tepernoramu, MpOCTEXYEThCS TEHISHLIS 10
3pOCTaHHs BEJIMYMHU IMUILHOCTI OyJnoBU. 30KpeMa, B
OpHOMY IIapi cllabO3MHUTHX BiMiH BOHA CTaHOBHUTH
1,28-1,30 r/cm®, cepennbo3MuTuX BiaMin — 1,27 r/em®,
cwipHO3MHTHX — 1,32 1/cM®.  BimmosimHo 1o
NpUHATHX B YKpaiHi HOPMATHBIB, B HEEPOJOBAHHX
IpyHTax perpafamis BimcyTHsa. EpomoBani BimMiHH
Oypo3eMiB B OpPHOMY TOPH30HTI 3a3HaNU (i3UIHOL
Jaerpagaimii uepes IMepeylUIUIbHeHHS CJIa0Koro Ta
CepelHbOTO CTYIEHIB. Y IIIIbHEHHS! OPHOTO TOPH30HTY
Oypo3eMiB 3MeHuIye (ijbTpaliiiHi  BIaCTHBOCTI,
MOCHITIOE TIOBEPXHEBHIA CTIK Ta €pPO3ilHY Jerpajailito

IPYHTIB.
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Tabmuus 3
3aranbHi ¢iznyHi i ¢pizuko-ximMiuni BaacTusocti Oyposemis
Crpuiicbko-CsIHCBKOI BepXOBHHHI
. mm6una [1{inbHicTs, T/cM® 3arabHa .
Tenerii BinOopy . IIIapyBATICTh, BMICTO pHucr
TOPU30HTU SpasKiB, CM TBepIoi pazu OynmoBH % rymycy, %
1 2 3 4 5 6 7
Bypozemu Kuciti POXoJIo/IHi cepeJHBOTTMO0K] BaXKKOCYTITMHKOBI Ha €ITIOBIi-/IeNIOBIT KapraTchKoro QJIiy
(yrizm — ic)
H 10-20 2,31 1,07 53,68 452 3,51
Ht 20-30 2,44 1,18 51,64 4,01 3,60
Hpt 35-45 2,46 1,23 50,00 312 3,65

Bypozemu Kuci1i POXosIo/IHi cepeJHBOTTMO0K] BaXKKOCYTTTMHKOBI Ha €ITIOBIi-/IeNIOBIi KapraTchKoro QJIiy
(yrigis — puuis, nepertir)

Ht 2-10 2,48 1,18 52,42 4,20 5,30
Ht 10-30 2,50 1,30 48,00 3,27 515
Hpt 35-45 2,60 1,36 47,69 1,40 4,03

Bypozemu kuciti IpoxoJio/iHi cepeHbOITMOO0KI C1ab03MHTI BAYKKOCYTJIMHKOBI Ha eJTFOBIi-/IEOBIT KapHaTChKOTo
¢ty (yrijyust — piuis, mepetir)

H+Hpt 2-10 2,51 1,30 48,21 3,06 4,25
H+Hpt 10-29 2,55 1,28 49,80 1,75 4,25
Hpt 29-38 2,57 1,29 49,81 1,05 4,29

Bypozemu kucii IpoxosI0/iH1 cepeHbOTITMO0KI CepeTHRO3MHTI BaYKKOCYTIIMHKOBI Ha €JIFOBIT-JIENIOBIT KapIaTChKOro
Gty (yrimust — piuis)

H+Hpt 0-25 2,55 1,27 50,19 2,27 4,05

Pht 25-35 2,60 124 52,30 1,28 4,27

Bypozemu kuciti mpoxoJio/iHi cepeHbOrIMO0KI CHIILHO3MHUTI BAYKKOCYTIIMHKOBI Ha €JTIOBIi-/IeIIOBIT KapHaTChKOro
(inry (yriyis — punis, Iepeir)

Hpt+Pht 1-18 2,57 132 48,64 1,62 4,80

P(h)t 20-30 2,61 135 48,28 0,81 4,29

VYIIiIbHEHHS! OPHUX TOPU30HTIB MO3HAYMIIOCH HA
BEJIMYMHI 3arajbHOI IIMapyBaTOCTi. 3a pe3yabTaTaMu
JOCIIIKEHb, BEIMUYMHA 3arajbHOi IINapyBaTOCTI B
OpHOMY TOPH30HTI IPYHTIiB CTaHOBUTH 48,21-52,42%
(tabmuus  3). lle cBiguuTh, 10 32 BEIUYHHOIO
3arajbpHOi INMapyBaTocTi Oypo3eMH, 3aHSITI Ti[
pULICIO Ta mepenaoraMu 3a3Haau (Qi3udHOi aerpamarii
c11a0KOT0 Ta CepeTHHOTO CTYIICHIB.

Amnanmizyroun MexaHiuHi 1 ¢i3uuHi gerpagamii
Oypo3emiB CsiHCbKO-CTpHICBHKOT BEPXOBHHH  CIIiJ
BiJJ3HAYUTH iHEPLIIO JerpajamiifHuX mporecis. HaBiTh
micist 0araTopiYHOTO BHBEICHHS IPYHTIB 3 pULI, y
npodimi  WITKO  TPOCTEKYETBCS MEXKa  OPHOTO
TOPHU30HTY, 3MIHH HOTO TOTYXKHOCTI BiJ epo3ii, 3MiHa
3a0apBlEeHHS, CKJIAICHHS, CTPYKTYpPHO-arperaTHOro
CKJIa 1y, IOPIBHSHO 3 IUIMHHAMH aHAJIOTaMH.

CinbChKOrocnoiapchbke BAKOPUCTAHHS Oy pO3eMiB
mif piuielo, ropojamMH TPH3BENO 10 TMOTiPIICHHS
iXHBOTO TYMYCOBOTO CTaHy. 3a pe3yJbTaTaMu
JIOCTIJKEHB, BMICT TyMycCy B Topu30HTI H rpyHTIB mix
JIiCOM CTaHOBHTH B cepeaHboMy 4,52%, mif pimieto-
nepenoramu — 3,27-4,20%. B epomoBaHuX BigMmiHax

Oypo3eMiB BMiCT TyMyCy MEHIIHH. 30KpeMa, B OpPHOMY
mapi  cmabo3MUTHX BiAMiH  craHOBHTH  3,06%,
cepenHpo3MUTHX — 2,27%, cunpHO3MHUTHX — 1,62%
(Tabmurs 3).

3riiHO TpUHAHATHX B YKpaiHi HOpPMATHBIB,
HEEepOI0BaHI IPYHTH, 3alHATI i1 PLILICIO-TIEpEIOraMu,
3a3HamM  gerymigdikamii cnabkoro Ta CepeaHbOro
CTyNEHs, BMICT TyMyCy 3MEHIIMBCS TIOPIBHAHO 3
eraionom Ha 7,1-17,3% (tabmuus 4). Eponmosani
BiZIMiHM OypoO3eMiB 3a3HajM Jerpajailii yepe3 BTpaTy
TYMYCY HaaTO BUCOKOTO (KPH30BOTO) CTYIIEHS

st 6ypo3eMiB XapaKTepHa CHIbHOKHUCIIA PEaKIIist
I'PYHTOBOTO PO34YHHY, BeJIM4MHa pH coboBOTO IpyHTIB
mjJg JricoM cTaHoBHTH 3,51-3,60 (tabmums 3).
OxyneTypeHHs  OyposeMmiB  CsHChKO-CTpHIICHKOT
BEPXOBHHM CIPHYMHWIO JIy)X€ HE3Ha4yHI 3MiHH
KUCJIOTHO-OCHOBHUX  BJIACTHBOCTEi IPYHTIB, WIO
3yMOBJICHO BHECEHHSIM JIOOpMB 1 BalHyBaHHSIM
rpyHTiB. CrOCTEpIra€ThCsi TCHACHINS 0 3MEHIICHHS
KHCJIOTHOCTI TPYHTIB 1 3pocTaHHA BennunHH pH
compoBoro o BenmuuHu 4,80-5,30, ToOTO, M0 piBHSA
CepelHbO- 1 CITa00KUCIIOl peakIii IPYHTOBOTO PO3UHHY.
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Tabmnuus 4

Ouinka piBHiB Aerpaganii 0ypozemiB CsiHcbK0-CTpHiicbKOI BePXOBHHH
3a BTPaTol0 rymycy, % Bia eTrajiona

Hopmatusu napamerpis
[otyxHicTb Jierpajanii
IpyHTn mapy, ET?)ZOH’ I | I Ul v \
oM < |5 | 10- | 20~ >
5] 10 20 30 30
Bypozemu BaXKKOCYTIIMHKOBI (YTiUIs — JTiC) 0-20 4,52 Jerpanarii Hemae
Bypozemu BaXXKKOCYTITMHKOBI (YTiIIs1 — piiis, 0-20 e 1711 173 B B
TIepestir) ' !
Bypo3emMy BayKKOCYTIIHKOBI CJTa003MUTI 0-20 e B B 7 284 | 323
(YTias — pinis, epertir) ' '
Bypozemu BayKKOCYTITMIHKOBI CEPETHHO3MUTI 0-20 e B B 7 B 498
(yrigm — piwis,) '
Bypozemu BaXKKOCYTITMHKOBI CHITBHO3MUTI 0-20 e B B 7 B 642
(Yris — piuis, iepertir) '

Ipumimka: 1 — nerpanamii npaxtmaHo Hema: 11 — nerpanarnis cnabka; 111 — nerpanmarmis cepenns; 1V — nerpanmaris

BUCOKa: V — Jierpajallisi HaTo BUCOKa (KpHU30Ba).

[IpoGnema oxoponu Ta 30epexeHHs Oypo3emiB
Crpuiicbko-CSHCBKOT  BEpXOBHHH, SIK 1 BCHOTO
OiopizHomanitTst Kapnar, Hana3BuyaiiHo Baxxusa. Lle
He HOBa mpobiemMa 1 GpakTUYHO ToJsirae y po3pooui i
BIPOBAKCHI 3aXOMIB paliOHATBHOTO BHUKOPHCTAHHS
IPYHTIB TipCBKHX TEPUTOPiA. 3a Yach He3aJeKHOCTI
YKpaiHu 3HaYHA YaCTHHA CXWJIOBHX 3€MEJb BHBEICHA
3 pUDI i BHKOPHCTOBYETHCA TiI TIACOBHINAMH 1
CIHOXKATTAMH. 3aTy>KCHHS IOCHPUSIIO 3MEHIICHHIO
MOBEPXHEBOIO CTOKY 1 MiHIMI3yBalo pO3BHTOK
wionuHHOT epo3ii. BomHouac Ha roponax, ki
KJIaNTHKaMH PO3TalIOBaHi 110 CXWJIaX, BUCAJDKYIOTHCS
MpocanHi KyJbTypH, OpaHKa i 00po0iTOK MPOBOIUTHCS
0e3 BpaxyBaHH: [IPOTUEPO3IMHIX 3aXOiB.

JinsHKY, 110 BUKOPUCTOBYIOTHCS IIiJ] TOPOIAMH,
CJIiJ] TIePETPOEKTYBATH TaK, MO0 00pOOITOK IPYHTIB i
MOCIB  CUTbCHKOTOCHOAAPCHKUX KYJIBTYP IPOBOJUTH
JIMIIE BIIOTIEPEK CXIIIIB 200 KOHTYpHO. CIIifi pO3yMiTH,
0 3eMEJNbHI JUITHKH MepeOyBaloTh y IPHBATHIN
BJIACHOCTI TPOMAJsH, TOMYy MOTpiOHa mq00pa BOJIA
HaceJIeHHS 1 CIpusSHHA Binaad. B mgaHomy acmekTti
KOpUCHOIO Oyne IpoCBiTHHIbKA poboTa cepen
HaceJIeHHs, TOCHOJAPChKUX YCTaHOBaX, B Y4OOBHX
3aKIazax.

HenorpumaHHs eleMEHTapHHX NPOTHUEPO3iIHHHX
3aX0/iB Ha OPHHMX CXWJIOBHX 3€MJISX, IaCOBHINAX 1
CIHOKOCax CIpHATHME PO3BUTKY eposii. Best cucrema
3€MJICKOPHUCTYBaHHSI TEPUTOPIi JOCIHiIKEHb TOBHHHA
Oytn r1pyHTO3axMcHOO. Ha KopMoOBHX yrimmsax
HEOOXiJTHO CTPOTO JIOJEP’KYBaTHCh HOPM BHIACAHHS
XyJIOOH 1 CIHOKOCIHHS, IPOBOAMUTH PETYIISIPHHUM IiCIB
OaraTopiyHMX TpaB Ha CIHOKOcax, CIIJKyBaTh 3a
CTaHOM TpPaBOCTOIO Ha mnacoBuiax. JIOIiIbHO
NPOBOJIMTH  KOHCEPBAIlI0  JIErpajioBaHUX  3eMellb
IUITXOM 3aJiCHEHHS KPYTOCXWIIB, CHJIbBATH3AIIil.
OO0O0B’SI3KOBOIO  JTAHKOIO OXOPOHH TPYHTIB ITOBHHHO
CTaTH 3aIrpoBaPKEHHS MOHITOPUHIOBUX
CIIOCTEPEIKEHb.

Bucnoskn. Crpuliceko-CsiHCbKa BEpXOBHHA, SIK
JUISL TIPCBKUX TEPUTOPIH, XapaKTepU3YETHCSI BUCOKAM
CTYIEHEM CLIBCHKOTOCIIOIapPCHKOT0 OCBOEHHS, IPYHTH
IHTEHCHBHO BUKOPHCTOBYBAJINCH 1| BHKOPHCTOBYIOTHCS

il pijuiero, TOpoJaMy, MacOBHUIAMH, CIHOXKATTSIMU.
OCHOBY CTPYKTYpH I'DYHTOBOTO IOKPUBY CKJIAJIAIOTh
Oypo3emu, siki CHOPMYBAJIHCh  MiJ  BIUIMBOM
OypO3eMHOro mpolLecy IPyHTOTBOpEHHs. TpuBaie
BUKOPHUCTaHHS OypO3eMIB y CITbCHKOTOCIIONAPCEKOMY
BHPOOHHMIITBI, 30KpeMa MiI pUUICI0, CHPUIHHUIO
PO3BHUTOK JIerpaialliiHuX IPOLECiB.

B 1pyHTax mOIIMpeHi MpouecH MeXaHiYHOi
Jerpajganii  mMoB’s3aHOi 3 BOTHOK  €po3i€ro,
3HECTPYKTYPEHHS, MepeylIiIbHEeHHs, AeryMidikais.
CrymiHb Jerpajaiii IpYHTIB OLiHESHHA BiJT CTa0KOTO 10
HAJATO BHCOKOTO (Kpu30Boro). Jlerpanamiiiti mpoiecu

XapaKTepU3yIOTh IHEPIIi€TO, IXHI HACIIIKH
30epiraloThbcsi TPUBAIUN Yac Micis BUBEICHHS IPYHTIB
13 pisi.

Ha >xans mpoGiieMa 0XOpOHH TipCHKHX IPYHTIB HE
MTOBHICTIO BHpIIICHA 1 HaJgalli 3aMIIAETHCS B YHCII
MIPIOPUTETHHUX. fi PO3B’sI3aHHS CTIpHUATHME
peHarypaimizanii TIpCBKHX EKOCHCTEM, 30epeKeHHIO
TPYHTIB i JOBKUJUIA 3arajioM.

OxopoHa 1 30epexeHHs Oypo3emiB CTpUHCHKO-
CsiHCbKOT BepXOBUHH, sK 1 Kaprar 3aranom, mossirae B
3anpoBa/PKEHHI 1 JOTPUMaHHI T'PYHTOOXOPOHHHX
3axo/iB, MiHIMi3alii  JerpajanifHUX — MPOLECIB,
palioOHAILHOTO BUKOPUCTAHHS IPYHTIB, KOHCepBaLii
JIeTPa/IOBaHUX IPYHTIB.
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ENERGY VALUE OF CATTLE BREEDING PRODUCTION FROM DIFFERENT DAIRY BREEDS

AHoTanisg. Y cTaTTi HaBENEHO PE3yNbTaTH IOCHIIKECHb MOJOYHO! HMPOIYKTHBHOCTI KOPIB YKpaiHCHKOI
YOPHO-PsI00i Ta YKpPAiHCHKOI YepBOHO-PS00i MOJIOYHHMX MOPIiX B YMOBaxX iCHYIOYOI TEXHOJOTiI BHPOOHHUIITBA
MOJIOKa Ta BU3HAYEHHS €HEPTeTUYHOTO PiBHSA BUPOOHHUIITBA MOJIOKA 33 PAXyHOK TOJIBII, YTPUMAHHS Ta JOTIISITY
3a TBApHHAMH.

BusHaueHO eHepreTHYHy IiHHICTH MOJIOKA BiJ KOPIB yKpaiHCHKOI 4epBOHO-PsIO0i MOJOYHOI MOPOAH, SIKa
nocsirna 4144,2 M]JIx, o Oinbiie Ha 7,14% HiX Bill KOPIB YKpaiHCHKOI Y4OpHO-psi001 MoyouHOi mopojau. B
pe3yabTati 1boro mnepesara Oyia 1276,2 MJIx, mo exBiBaneHTHO 23,02 KBT/TOA. eleKTpoeHeprii. Bia kopis
YKpaiHChKOI 4epBOHO-PsI00i MOJIOYHOT MOPOIU MPOIYKIIS OUIbII €HEproeMHa i Mae JOAATKOBY EHEprio, sika
3aCTOCOBYETBCSl IIPU BHUKOPHCTaHHI MOJIOKAa. 3arajbHa KUIBKICTH JKHPY Ta €HEpPreTHYHa LiHHICTh MOJIOKA
OTPUMAHOTO BiJ KOpIB yKpaiHChKOI 4epBOHO-ps00i MojouHOi mopoau, Ha 3,5% Oinplna y NOpiBHSHHI 3
YKpPaTHCHKOI0 YOPHO-psI00I0 MOJIOYHO. SIK HACHIZOK 10JaTKOBOI eHeprii oTpuMaHo Oiiblie. 3a eHepreTHYHOO
OLIIHKOIO MPOXYKIii KOpiB IepeBary HaZaHO KOPOBaM YKPaiHCBKOI 4epBOHO-Ps00I MOJIOYHOI TMOpPOIM HaX
KOpOBaMH yKPaiHCHKOI YOPHO-PSI00T MOJIOYHOT TTOPOTH.

Po3paxyHkr eKOHOMIYHOT €)eKTHBHOCTI BHPOOHHIITBA MOJIOKA CBITYATH PO TE, IO IPUOYTKH OYIIN CYTTEBO
OiMTBIIMMU BiJ KOPIiB YKpaiHCHEKOT 4epBOHO-PsA001 MOIOYHOI mopoau Ha 528 TpH., HIX B yKpaiHCHKOI YOpPHO-
ps160i MonouHoi nopoam — Ha 49,62%. Y pe3ynbTari IBOT0 i PiBEHb PEHTA0EIHHOCTI BUSBUBCS BUILMM Yy XyI00H
YKpaiHChKOi 4epBOHO-ps1001 MOJIOYHOT MOPOH, 3 TIepeBaroo 5,73%.

TakuM YHHOM, BHXOJSYM BiJl YMOB TOJIBJi, YTPUMAaHHS Ta TCHETHYHHX 3aMaTKIB MiJIOCITIIHUX KOPIB
JIOBEJ/IeHO OLNbIl e()eKTHBHY EKCILTyaTallifo KOpiB YKpaiHChKOI 4epBOHO-PsI001 MOJIOUHOT TOPO/IH y MOPIBHSHHI 3
KOPOBaMH yKpPaiHCHKOi YOPHO-PSA00T MOIOYHOI TOPOIH.

AHHoOTanusl. B crarbe npuBeleHBI PE3yJbTaTbl MCCIEAOBAHUN MOJOYHOW IPOU3BOAMTEIBLHOCTU KOPOB
YKPauHCKOM 4YEpHO-NECTPON U yKPaMHCKOW KPACHO-TIECTPOM MOJIOUHBIX IIOPOJ B YCIIOBUSIX CYLIECTBYIOLIEH
TEXHOJIOTUH TPOW3BOJICTBA MOJIOKA M ONPENEJICHHS] SHEPTeTHYECKOTO YPOBHS IPOM3BOJICTBA MOJIOKA 3a CUET
KOPMJICHUSI, COJICP)KaHMS M YXO/a 32 )KUBOTHBIMH.

OmpenenieHo SHEPTeTHIECKY 0 IIEHHOCTh MOJIOKa OT KOPOB YKPaHHCKOH KPacHO-TIECTPOIl MOJIOUHOM ITOPO/IbI,
kotopast nocturia 4144,2 MJIx, uro Ha 7,14% OGosnple yeM OT KOPOB YKPAaHHCKOW YepHO-TIECTPOH MOJIOYHOM
moponsl. B pesymbrare 3TOr0 mpemmymiecTBO coctaBwio 1276,2 MJIx, uro skeuBaneHTHO 23,02 KBT/4ac.
anekTposHepru. OT KOPOB YKPaMHCKOH KPacHO-TIECTPOI MOJIOUHOI ITOpOob! NPOIYKIHs Oojiee SHeproeMKas u
MUMeeT JOTIOTHUTEIbHYIO SHEPTHIO, KOTOPast HCIIONB3yeTCs MpH yHoTpebeHnn Monoka. O01iee Kon4ecTBO JKUpa
U €r0 YHEPreTHYECKYI0 IIEHHOCTh Ha 3,5% Gobliie TOIy4eHO OT KOPOB YKPaWHCKOM KPacHO-TIeCTPOH MOJIOYHOI
MOPOJBI B CPAaBHEHUH C YKPAMHCKOH YepHO-TIECTPOH MOJIOYHOH. J[OMOTHUTENFHON SHEPTHH TTOTy4eHO OOJIbIIe.
OHepreTHyeckas olleHKa MPOAYKIIMK KOPOB IMOKa3aia MPerMYIIeCTBO YKPaUHCKOH KPacHO-TIECTPOH MOJIOYHOM
MOPO/Ibl HaJl KOPOBAMH YKPAHHCKOW YEPHO-TIECTPOH.

Pacuetbl 3k0HOMHYECKO# 3(Pp(HEKTUBHOCTH MPOU3BOJICTBA MOJIOKA, CBUJIETEIBCTBYIOT O TOM, YTO MPHOBLIL
CYIIECTBEHHO OblIa OOJIBIIEH OT KOPOB YKPAaUHCKOHW KPAaCHO-TIECTPOI MOJIOUHOM MOpOoJIsl — Ha 528 TpH. 4eM OT
YKPaUHCKOW YepHO-TIECTPOil MOJIIOUHOM nopoas! uian Ha 49,62%. B pesynbrate 3T0r0 M ypoBeHb PEHTA0EIBHOCTH
BBILIE OB y CKOTa YKPAaUHCKOM KPacHO-TIECTPOI MOJIOYHOHN ITOPOJIBI ¢ IpeUMyIecTBOM 5,73%.

CrenoBaresbHO JI0Ka3aHO, YTO OSKCIUTyaTals KOPOB YKPAaWHCKOH KpacHO-TIECTPOH MOJIOYHOHM MOpPOJIBI
3¢ peKTuBHEE B CPAaBHEHHU C KOPOBaMH YKPaWHCKOI 4epHO-TIECTPO MOJIOYHOM MOPOJBI, BBIXOMS U3 YCIIOBHI
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KOpMJICHUSA, COACPIKAHUSA U TCHETUYCCKUX 3aJaTKOB IMOAOIBITHBIX KOPOB.

Abstarct. The article presents the results of studies of milk productivity in the cows of Ukrainian black-
speckled and Ukrainian red-speckled dairy breeds under the conditions of existing milk production technology and
determination of milk production energy level by animals’ feeding, keeping and caring.

The milk energy value from the cows of Ukrainian red-speckled dairy breed reached 4144.2 MJ, which was
by 7.14% more than from the cows of Ukrainian black-speckled dairy breed. As a result, this advantage was 1276.2
MJ, which was equivalent to 23.02 kWh of electricity. The production obtained from the cows of Ukrainian red-
speckled dairy breed is more energy-intensive and has the additional energy that is used when producing milk.

The total amount of fat and its energy value obtained from the cows of Ukrainian red-speckled dairy breed
was by 3.5% higher compared to the Ukrainian black-speckled dairy breed. More extra energy was also obtained.
The energy value of production showed the superiority of the cows of Ukrainian red-speckled dairy breed over the

cows of Ukrainian black-speckled dairy breed.

The economic efficiency of milk production indicates that the profits obtained from the cow of Ukrainian
red-speckled dairy breed were by 528 UAH or 49.62% substantially higher than those obtained from the cow of
Ukrainian black-speckled dairy breed. As a result, the level of profitability was in favor of the Ukrainian red-

speckled dairy breed with an advantage of 5.73%.

Consequently, based on the conditions of feeding, keeping and genetic characteristics of the experimental
cows, it has been proved that the exploitation of the cows of Ukrainian red-speckled dairy breed is more effective
compared to the cows of Ukrainian black-speckled dairy breed.

Kurouosi cnosa: monoxo, npooykmueHicme, eHepeemuyHa YiHHICHb, 8MICM JCUpY, NOpood, eKOHOMIYHA

eexmugHicmyb, KOpO8i, NIeMIHHI O3HAKU

Kniouesvie cnosa: MOJIOKO, I’lpO@meu@HOCl’)’lb, IHepeemuvdecKas YeHHoCnbv, codepofcaﬁue acupa, nopoda,
IKOHOMUYeCKas 3qbqbei<mueHocmb, KOpoebl, nieMernnble Kkavecmeda
Keywords: milk, productivity, energy value, milk fat content, dairy breed, efficiency, breeding characteristics

IMocranoBka npoodsemu. Y nepion
pedopMyBaHHS TBapHHHULBKUX HiIIPHEMCTB
BinOymocs  3Ha4YHE 3MEHIIICHHS MOTY>KHOCTI

CLTBCHKOTOCTIOIAPCHKUX IMiAIPUEMCTB 13 BUPOOHHIITBA
nponaykuii ckorapctBa. OcoOIMBO 1€ CTOCYETBCS
TOCTMOAApCTB i3  BUPOOHHMITBA  MONoOKa. Tak,
MOTY KHICTB CLIBCHKOTOCTIOIAPCHKHX, (PepMepChKUX Ta
CENSTHCHKUX (pepM, Y OCHOBHOMY, CTAaHOBHTH Bifl 5 J10
150 xopiB. BukopuCTaHHS JOPOroro OOJIATHAHHSI
CTaJI0 BUCOKOBUTPATHHM 33 €HEPrOHOCISIMH (IAJIUBO,
€JIEKTPOEHEPTisl, TPYIOBI 3aTpaTh TOILIO), B PE3yJIbTaTI
40oro noTpedye IOUIYKiB aJbTePHATUBHHUX JKEPes
eHeprii [1].

3  MeTol  MiIBUINEHHS  EHEProOIIagHOCTI
BUPOOHMIITBA MOJIOKA OCHOBHHUM 3aBIaHHIM €
T ABUIIIEHHS MPOAYKTHUBHOCTI mpari y
CUIBCBKOTOCIIOIAPCHKHUX MAIPUEMCTBAX pu
BUKOHAHHI TPYAOMICTKHX TPOIIECIB pO3/Iadi KOPMIB,
BUJIQJICHHS THOIO, IOTHHA KOPiB Y KOM(OPTHUX yMOBAX
JKUTTEMISIIBHOCTI TBapuH [3].

v OinbIocTi CLTbCHKOTOCTIOAAPCHKIX
MIANPUEMCTB 3 BHUPOOHHIITBA MOJIOKA 33/I0BUIHHO
HAJIArOJPKCHO MPOLEC MOTHHSA KOPIB Ta iX HAIyBaHHS,
JIy)ke c¢1abo — BUAAJICHHS THOIO Ta PoO3Jadi KOPMIB.
Tak, y psiai CUTBCBKOTOCHOJAPCHKUX ITiJIPUEMCTB 3
BUPOOHMIITBA MOJIOKA BHIAJIECHHS T'HOIO IepeadadeHo
MPOBOUTH 3a JIOTIOMOT'010 CKPEOKOBHX
TPaHCIIOPTEPIB, ale po3aada KOpMiB BiJOyBaeThCs
pi3HUMH Bi3kaMu. PydHi Bi3KH Ui BHJAJICHHS THOIO
HEBJAJIO  BUKOPHCTOBYIOTbCS,  TaK  SK  THIH
BUBAHTAXKYETHCS HA KYIIH, SIKI 4aCTO PO3ILIMBAIOTHCS 1
SKICTh THOIO 3HAYHO IOTIPIIY€THCS, & BUKOPUCTAHHS
KOMIIOCTYBaHHSI Ha Takux (epMax MpakTHYHO He
BUKOPHCTOBYETHCSI.

3MiHa TexHOJOTil po3aadi KOpMiB Ta BUAAJICHHS
THOIO Ha (hepMax 3 BHPOOHHWIITBA MOJIOKA MOTpedye
€Heproom@aaHoi  OIiHKH, TOOTO  BHUKOPHCTaHHS

€HEproHOCIiB, SKi He NOTPeOyIOTh 3HAYHUX 3aTpaT
Tpari Ta KOIITiB [6].

[MocriftHe BHOCKOHANCHHA TMOpig  MOTpedye
no0Opy 3a HampsSMKOM NPOAYKTHBHOCTI KOpPiB 3
ypaxyBaHHSIM iX BHKOPHCTAHHS HPH 3aCTOCYBaHHI
IHAyCTpialbHUX ~ TEXHOJNOTIH Ta  ePEKTHBHOTO
30epiranHs reHoOHAY MOy IIALiil. Buxomsan i3 mporo,
IHTCHCU(IKAI[iST MOJIOYHOTO CKOTapCTBa 3yMOBHJIA IO
BUKOHAHHS CEJICKIIOHEpaMH HOBHX BHMOT BEICHHS
rainysi 1000py, YoMy MiUIAra€e MM KOMIUIEKC 03HAK
KOpIB: pIBEHb MPOJYKTHBHOCTI, TEXHOJOTIYHICTb,
ajianrariiHa 3JaTHICTh, HANIPSIMOK CIIeliati3arii.

Cepen HampsIMKiB PO3BEJCHHS EHEProOIIaIHUX
NOPiZ KOPiB € BHKOPHCTAHHS BHUCOKOIPOIYKTUBHUX
TBapHH, SKi BHUTPAYarOTh Ha OJMHHIIO HPOMYKIIl
MEHIIIE KOPMIiB Ta Tpali Ha BiIMIHY BiJ IHIIHX,

0Cco0JIMBO MAaJIOTIPOYKTUBHUX, 3 HU3BbKAM
TCeHETUYHUM ITOTEHITIaIOM MPOXYKTHBHOCTI [2].
Eneproomamaux  KOpiB  OTPUMYHIOTH  TpH

[UIECTIPSIMOBAHIN CENEKI[IHHO-TUIEMIHHIA POOOTI, e
e(eKTHBHE BIATBOPEHHS CTaJ JOCATAETHCS BIIPOIOBK
BCHOTO BUPOOHHUYOTO IUKITY.

[inectipsiMOBaHa CeNEKIIHO-TUIEMiHHA po0O0Ta Yy
CKOTAapCTBI MAa€ CYTTEBE 3HAYCHHS HE TIJIBKH B
OTpPHMaHHI BHCOKOI MPOAYKTUBHOCTI TBAapHH, ajie i y
MiABUICHHI S(PEKTHBHOCTI Ta 3MEHIIEHHI BHTpaT
MPUPOJHUX EHEPTOHOCIIB, EIEKTPOeHeprii, pPobovoi

mpami  Ta  cmpusie  30IIBLIIGHHIO  OTPUMAaHHS
QIPTEPHATHBHUX  JDKEped  eHeprii  y  BUDIAIL
IoAaTKOBUX [7].

Bupimennss npoGiemMu OTpUMaHHS — eHeprii

MOJIOKA BHUMAara€ KOMILICKCHOIO MiAXOLy: CTBOPEHHS
KOpMOBOi 0a3u, oOpraHi3amisi TMOBHOIIIHHOI TOJiBIi
TBapWH, MOJIMIIEHHS ICHYIOUMX TMOpix 1 THHIB
MOJIOYHOI Xym00M Ta BIPOBAKCHHS IEPEIOBHUX
OpraHi3allifHO-TEXHOJIOTTYHUX  Ta  EKOHOMIYHHX
3axXO0[iB, TIOBHUM 1 CBO€YAaCHUI OOJIK OTpUMaHOI
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NPOJYKLIl, CHCTEMaTHYHUI KOHTPOJIb 32 BUKOHAHHSIM
TBapUHHUIIBKUMHU M ATTPUEMCTBAMHU CBOIX
rOCIO/IapChKO-PO3PaxyHKOBUX 3aBJIaHb i
JOTPUMAaHHSM CYBOPOTO PeXHUMY eKoHOMIT [8].

Bei  BumesasHadeHi  3axoOM €  OCHOBOIO
30UIBIICHAS ~ €Heproe(eKTUBHOCTI  BHPOOHHIITBA
MOJIOKa Ta HOro OE3MeYHOCTI TpPH BUKOPHCTaHHI
JOAWHOI B 1Ky, abo X fK 3aci0 OTpUMaHHA
€KBiBaJICHTHUX BU/IB €HEprii.

MeTo10  mpoBeNEHHS  JOCHIKEHHS  Oyio
3IICHUTH OILIIHKY MOJIOYHOI MPOAYKTHBHOCTI KOpIB
YKpPaTHCHKUX YOPHO-PsI001 1 4epBOHO-PsI00i MOJIOYHUX
TOPiJ Ta BU3HAYUTH €HEPreTUYHY HiHHICTb MPOAYKINT
3a paxyHOK TOJIBNI, YTPHUMaHHi Ta JOIJSAy 3a
tBapuHamu B ymoBax I[ICI1 «A® BbaTbKiBIIMHAY» CMT.
CrpmwxaBka Binammekoro paiioHy  BiHHHIBKOT
o0nacri.

Ilpeomem Oocnioxcenns — eHEPTETUIHA IIHHICTH
MOJIOKa 32 pIi3HOI MPOAYKTHBHOCTI Ta SKOCTI ITif
BIUTUBOM (DAKTOpiB TOMIBII, YTPUMAHHS 1 IOTJISAY
KOPiB.

3ae0annsim  Oyno  mepenbavyeHO — MPOBECTH
JIOCITIPKEHHS 3a EHEePreTUYHOI0 LIHHICTIO
BUPOOHMIITBA MOJIOKA BiJI KOPIB PI3HUX MOPiJ B yMOBax
IICIT «A® BarpkiBmuHay cMT. CTpmkaBka
Binnuipkoro paitony BinHuIbKOT 00acTi.

BupimieHHs nocTaBiIeHOi METH nependavac:

— MPOBEICHHS TOCITIHKEHb 00 MTOPIBHAIBHOTO
BUBYCHHS CHEPIeTHYHOI IIIHHOCTI MOJOKa i3
BpaxyBaHHSAM SKICHUX TIOKa3HUKIB BMICTY XHPY 1
OLIKY B MOJIOIII KOPIiB Pi3HUX MOPiJT;

— PO3paxyHOK €KOHOMIYHOT OIlIHKH BUPOOHHIITBA
MOJIOKa.

Martepian i METOJHKA AOCJiAKEeHb.
JocnimkeHHsT 31CHIOBAM  NIISIXOM  ITPOBEJICHHS
BiZIOOPY JOCHIHUX TPYI KOPIB YKPaiHCBKUX YOPHO-
ps601 (Tepia rpymna) Ta 4epBoHO-psI00i (apyra rpymna)
MOJIOYHHMX TOpiZ 1 (GopMyBaHHsS IX 3a MPUHIKIOM
rpyn-aHanoris o 10 romis.

YTpuMaHHA HJIiHHUX KOpIB 3HIMCHIOETBCA Y
OymiBisiX 21X78 M 3 HOTHPHOXPSAHAM PO3MIIICHHIM
TBapuH i3 NPUMIHEHHSAM MPUB’I3HOTO YTPHUMAHHS Yy

CTiHIOBHH nepion (ociHb-3MMa-BeCHa) Ta
6e3mpuB’sI3HOTO Ha BUTYJIbHO-TO/IBEIbHUX
MaiijaHurkax (BecHa-niTo-ociHb). JIoiHHA KOpiB

MOJIOYHOTO CTaJia IMPOBOJUTHCS B CTilNax y JOiIbHE
Biapo tumny JJAC-2b. I'oxiBns Xymxodu B rocnoaapcTsi
MIPOBOIUTHCSA 3T1/THO 3araIbHONIPUHHATHX HOPM — 45 11
KOpM. O/I. Ha TOJIOBY, TPhOXPa30Ba i3 )POHTOM rO/iBII
3a IPUB’SI3HOTO YTPUMAHHSA KOPIB Yy HPUMILIEHHIX
21x78 m — 1,2 M Ha onHy TBapuHy Ta 1,5 M nmns
CYXOCTIHHMX KOpiB. B ymMoBax naHoro rocropapcrsa
HaryBaHHs XyZ0OM aBTOMAaTWU30BaHE i3 YaIIKOBHX
HallyBaJOK KJIAIIAHHOTO THITy, BHJIAJICHHS THOIO i3
MPUMILIEHHS IPOBOATE 3 pa3u Ha 100y 32 JOIIOMOT 010
ckpebkoBoro Tpancmoptepa tumy TCH-3.0 b g0
[IOYATKy OIHHS.

Enepreruuna LIHHICTH 1 KT MOJIOKa
po3paxoByeThest 3a hopmyoro [5]:
Eue = H¥[3,07 + 0,4%(Bx - 3,8)], (D)

ne 0,4 — koedinienTt nponopuiiHocTi B M/Ix Ha
KOKHUH BiICOTOK 3MiHEHHS )KHPHOCTI MOJIOKA;

Bix — daxTrdHa XUPHICTH MOJIOKA, Y0.

ExBiBaneHTHY KUTBKICTB eJIeKTpOeHepTii
TEIUIOBii PO3PaxOBYIOTH 3a EPEBIAHUM KOE(iIliEHTOM
— 12 Mk, a KibKiCTh piIKOTO TaiBa — AIICHHSIM Ha

79,5 MJTx.

ExoHoMmiuHa e(eKTUBHICTh MIPOBEACHUX
JOCITI/KEHb PO3paxoBaHa 3a MeTOJIuKO KoHoHeHKa
B.K. [4]. Pesympratu mochimkeHb 00poOICHO

cratucTHYHO 3 BHKopucTanHsaM [IK ta nmporpamu M.
Excel, 2003.
PisHMIF0O MiXX MOKa3sHUKAMH CEpenHIX 3HAYCHb

BBaKamn  BiporigHOto 3a  *P<0,05; **P<0,01;
*k¥P<(),001.
Pe3yabTaTn JOCJTiIKEeHb. Moouny

MPOAYKTUBHICTE KOpiB (CepeaHbOI000BHIA  Haii)
BH3HAYaJll MOJIOKOMIPOM T[] dYac OpraHizamii
KOHTPOJIHUX JOTHb, SKi IPOBOJAMIIUCH OJHMH pa3 B 15
JIHIB — B MEPLIi 1 ApyTiil MOJIOBUHI MiCAII.

AHani3y0un cepeaHbOA000BI HAMOI MOCIITHUX
TPyl TBapHH, BUAHO, IIO HAaBiTh MNPU OJHAKOBHX
yMOBax TOJIBII ¥ yTpHUMaHHS CEPeIHBOI000BI HAMOT
KOpiB 3MIHIOBAJIHNCh 3a TEpiof AOCHILYy JACMO II0
pi3HOMY, XapakTepHO caMe Ui IEeBHOI JOCIiTHOI
TPYIIH.

Cepenapo1000Bi Hazoi mepmoi  Tpymu
(YkpalHCbKa 4OpHO-psi0a MOJIOYHA MTOPOJIA) B IIEpPIIiit
MTOJIOBHHI YEPBHS IiIBUIIYIOTHCS, MOTIM TOCTYIOBO
3HUXKYIOTBCS (70 TepIoi IOJIOBHHM JIMITHS), OJHAK
3roJIOM HaJliil 3HOBY 3pocTae. ITicis nporo HaIo1 pi3Ko
nafaloTh J0 3aKiHYCHHS JOCHiLy (Ipyra IOJIOBHHA

CepITHS).
Cepenubo000Bi  Hamoi APYroi Tpymd KOPiB
(ykpaincbka  4YepBOHO-psiba  MOJIOYHA  MOPOAA)

BIIPI3HSIOTECS BiJl HAJOIB TMEpIIOi TPYNH TBapHH.
[Nounnaroun 3 HaWBUIOTO HAaJIOI0, BOHU IIOCTYIIOBO
3MEHIIYIOThCS, HE MAalOYH 3JICTiB, i B CBOill KiHIIEBil
TOYIIi 3HOBY IiJHIMAaIOTECs. Jlumie B APYTiil OJTOBUHI
JUMHS CIIOCTEPIraeThCsl Pi3KHHA MiTHOM HAJO0iB KOpIiB
000X TOCIITHUX TPYIL.

Omxe, aHami3yloud 3MiHY CepeIHbOI000BHX
HaJ0iB, MO)KHa CKa3aTd, M0 OUIbIIY MOJIOYHY
NPOJYKTHBHICTh MalOTh KOPOBH YKPaiHCHKOT YEPBOHO-
psi06oi Mosio4HOI MOpOJM, MEHIII Hamoi B yMOBax
JIOCITiTy MaJli TBApUHM TIEPIIOi IPYIIH.

Leit BHCHOBOK MATBEPKYIOTh JaHi
300TEXHIYHOTO aHaJi3y CTa/a, a TAKOX JAaHI MOJIOYHOT
MPOAYKTUBHOCTI, OJEpXaHi Wil dYac MPOBEACHHS
nocminy (tadum. 1).
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Tabmuus 1
MoJioyHa MPOAYKTHBHICTH KOPiB Aocaignux rpyn, n=10, M+m
CepeiHp01000BHIA HAJTIH, KT
a MICA PORY V cepen-HpoMy 3a Hapniii 3a nepion
z 4YepBeHb JIMIICHb CepIeHb Hepiot ziocriy ey, K
= i I Il I Il P
MOJIOB. | TOJIOB. | TOJIOB. | TOJIOB. | TIOJIOB. | TIOJIOB.
I 153 152 14,3 14,9 128 12,4 14,0+1,5 1260
I 16,6 16,2 156 14,6 13,7 134 15,0+1,3 1350

Ax BumHO i3 gaHmx Tabmmmi | TBapwHHU
YKpaiHCBKOI YepBOHO-PI00i MOJOYHOI IMOPOIN Mayd
BUIII CepeaHbon000BI HAIOI TPOTATOM BCHOTO
nmociixHoro repioxy. Hamiit kopiB miei rpymnu 3a mepion
nmociixy craHoBuB 1350 kr, mo Ha 90 Xr Monoka
OimpIle B TOPIBHSAHHI 3 JIPYrol0 TPYIOK KOPiB
YKpaTHCHKOT YOPHO-Psi001 MOJIOYHOT TIOPOJIH.

Bwmict xupy B MOJOILI BH3HAYalld OIUH pa3 Ha
MiCsILIb 13 cepeHbO000BOT TPOOH IHCTPYMEHTAIBHUM
MeTo/10M Ha « MIJIKO-TecTepi».

[3 maHux BUIHO, IO OLIBIIKMI BMICT XHPY B
MoJIo11i OyB y KOpiB ABOX IPyII B 4epBHi. B rpymi kopiB
YKpaiHCBKOI 4YOpHO-pA00i MOJOYHOI TOPOAM BiH

ctanoBuB 3,34%, mo Ha 0,17% Oinpne HIX y TBapuH
yKpalHChKOI YepBOHO-ps001 MomoyHOi mopoxu. B
JUNHI ~ CHOCTEPIraeTbCs  HE3HAYHE  3MCHINCHHS
JKHPHOCTI MOJIOKa, a B CEepITHI IIed MOKa3HUK 3HOBY
T ABHIIY € THCS.

3HIKCHHS  KUPHOCTI  MOJOKa B JIHIHI
HaWIIBHIIIE TMOSCHIOETHCS THM, IO B LEH mepion y
KOpiB BiA0Y10Cs 301IbIIEHHS HA/I010, a/IXKE B1JIOMO, 110
MK HaJO€M 1 XHPHICTIO MOJIOKA ICHY€ Bia €MHUH
KOPEJISILIIHHUIA 3B’ SI30K.

CepeaHiii BMICT XHPY Ta KiJIbKICTh MOJIOYHOTO
KHPY B MOJIOLI Y KOpPIB MiAJOCTIJHUX IPYN MOXKHA
MIpOaHaJI3yBaTH i3 JaHUX TaOIHIIi 2.

Taomuus 2
CepenHiii BMiCT ;KHPY Ta KiJIbKICTh MOJIOYHOTI0 KHPY B MOJIOLI KOpiB migmocaigaux rpyn, n=10, M£+m
= BwicT sxupy B Moo, % KiTpKicTh MOJIOYHOTO JKHpY, T
E YepBEHb | JIUIICHb | CEPIICHb Y CePCAHBOMY 33 YepBCHb | JIAICHB | CEpIICHb ¥ CePCAHbOMY 33
TIepiozt JOCHL. TIepiozt JOCHL.
I 3,34 3,22 3,24 3,24+0,157 5094 470,1 408,2 453,6
I 3,17 3,07 3,13 3,13+0,106 519,9 463,6 425,7 469,5

3 manux Tabmmui 2 BHAHO, IIO TBAPHHU IIEPLIO]
rpynu  KopiB (yKpaiHCbka YOpHO-psiba MOJIOYHA
MOpo/ia) MEepPEeBaXKalOTh 32 BMICTOM JKHPY B MOJIOLI
MPOTSITOM BCHOTO JOCITITHOTO TIEPIOIy 1 B CEPEAHBOMY
el TOKa3HUK CTaHOBUTH 3,24%, o Ha 0,11% OinbIie
HDK y KOpIB yKpaiHChKOi 4epBOHO-psi00T MOJIOYHOT
nopou (apyra I0CiiHa rpyTa).

3a KiJbKICTIO MOJIOYHOTO XHMPY HPOTSTOM BCHOTO
JOCIIAHOTO  Mepiofly  IepeBaXkaroTh KOpOBH
YKpaiHCBKOI 4YepBOHO-PA00i MOJIOYHOI MOopomu i B
cepelHbOMY LEH MOKa3HUK CTaHOBUTH 469.5 T Ha
KOpOBY, 10 Ha 15,9 r Oiplme HiXK y KOpIiB mepiIoi
MATOCTITHOT TPYTIH.

B Mmoot kopiB mictuthes Bifg 2,8 10 3,8% Oinka,
B cepennbomy 3,3%, B TOMy umciai kazeiny — 2,7,
ansoyminy — 0,4; rnooyininy — 0,2%.

Bwmict 611Ky B MOJIOI JOCITITHUX TPYIT KOPiB 000X
NOpiJ BU3HAYAJIM OAMH pa3 Ha Micsilp 13
cepeaHb0oI000BOI  TpodM  MeToAoM  (OpPMAaTHLHOTO
TUTPYBaHHS.

AHani3youn f1aHi BMicTy OUIKY B MOJIOL, MOXHA
3pOOUTH BUCHOBOK IIPO T€, L0 MPOTITOM MPOBEICHHS
JIOCITIJKEHb [Iel MOKa3HUK, SIK 1 BMICT KHPY B MOJIOL
HiIOCHiIHUX KOpiB, OyB OinbliMM Yy TBapuH
yKpaiHCBKOi YOpHO-ps001 MONOYHOi TOpomM i
CTaHOBHB B cepelHboMY 2,88%. 3HOBY K TaKu B JIUIIHI
BMiCT OiJKy Jemio 3HU3WBCA, a B CEpIHI 3HOBY
criocTepiraeTecsi HWoro migBumieHHs. lle MokHa

MOSICHUTH TUM, IO iCHY€ TO3UTUBHUHA KOPEIAIIHHNI
3B’5130K MK BMICTOM O1JIKY 1 BMICTOM KHPY B MOJIOLII.

Buacninok 00MEXEHOTO BUKOPHUCTAHHS
TPaAMLIMHUX JKepea eHeprii 30imblIeHHs o0csary
BUPOOHMITBA KOPMIB Ta MPOIYKLIl TBapHUHHHIITBA
MOXJIMBE IIPY UIMPOKOMY BIIPOBA/IKEHHI €KOHOMHOTO
obylafiHaHHs,  eHepro- 1  pecypco3depirarounx
TEXHOJIOT1H, HETpaJHII HHIX i MOCTINHO
BiTHOBJIFOBAaHMX JDKEpENl CHeprii, 3HIDKCHHI BHUTpPAT
eHeprii mpy BUPOOHUITBI poAyKIUi [9].

EnepretnuHy OIHKY MOJIOYHOI IPOAYKTHBHOCTI
Ta e()eKTHBHICTh BHKODHCTaHHS KOPMIB HaBEICHO B
tabmumi 3.

AHaizyouu aaHi Tabuuii 3, BUAHO, 10 HAIOI y
KOpIB YKpaiHChKOI 4epBOHO-Psi00T MOJIOYHOI HOPOIX
MaJM IepeBary HaJ KOPOBaMH YKPalHCbKOI 4OPHO-
Pps1001 MOJIOUHOT MOPO/IN 32 TPU MICAL JTOCIIKEHb Ha
7,14% Ta xupHOMOJIOUHICTH OyJia Hrx4oro Ha 0,11%.
Bu3HaueHHSI €HEPTreTHYHOI IIIHHOCTI MOJIOKA BiJl KOPIiB
YKpaiHCBKOI ~ 4epBOHO-ps00I  MOIIOYHOI  IOPOAU
nocsrina 4144,2 MJIx, mo Ha 7,14% Oinblie HiX Bif
KOpIiB YKpaiHCbKOI YOpHO-ps100i MOJIOYHOT mopoan. Y
pe3yibrari nporo nepesara Oyma 1276,2 MJIx, mo
exBiBasieHTHO 23,02 KBT/TOJ. enexTpoeHeprii. MoxxHa
BBAXKATH, IO BiJ KOpiB YKpaiHCHKOI 4epBOHO-PA0Oi
MOJIOYHOI TOPOAH MPOIYKILis OLIBII €HEProeMHA 1 Ma€e
JOJIaTKOBY ~ €HEprifo, siKa 3aCTOCOBYETHCS MPH
BHKOPHCTAaHHI MOJIOKA.
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Tabmuug 3

EneprernyHa oniHnka M0J04YHOI IPOAYKTHBHOCTI Ta e(peKTHBHICTHL BHKOPHCTAHHS KOPMiB KOpOBaMH

YKPaiHCBKHX YOPHO-Ps60i Ta YepBOHO-PsA00i MOJOYHHUX IOPi/ (HA 0OHY T'0JIOBY)
Ilopona . . .
- " Jocmin y nopiBHsAHHI
Toka3uuk yKpaiHChKa 4opHO-psiba YKpalHChKa YepBOHO- o
. JI0 KOHTPOJT0,%
MOJI09HA (KOHTPOJIh) psiba MOJIOYHA (JTOCITiT)
Hapiit 32 Tpu MicsiIni JTakTarii, Ko 1260 1350 107,14
Bwict xxupy B Moo, % 3,24 3,13 -0,11
Eneprernyna 1miHHICTH MOJIOKA, 3868,0 41442 10714
M]Tx
JlomaTkoBa eHeprist y MOJIOIi, B B
M 1276,2
JHonatkoBa eHepris eKBiBaJIeHTHA
- 23,02 -
eJIeKTpoeHeprii, KBT/ron
Burparyu kopMiB, KOpM. OJ1. 1020,6 1093,5 107,14
Enepretnyna miHHICTH KOPMIB, 113082 12116,0 10714
M]Jx
EdextuBHicTh pm(()opHCTaHHﬂ 3308 3420 0.26
KopMiB, %
Eneprermdana LHHICTh OUIKy y 855,0 890,6 104,16
mortort, MJIx
JlonmatkoBa eHeprisi Outky, MJx — 35,6 —
JonaTkoBa eHepris OUIKy
€KBIBaJICHTHA CJICKTPOCHEPTI, — 297 -
kBr/ron.
Eneprernyna LIHHICTb JKUpY B 16236 16805 1035
mortort, MJIx
JlonaTtkoBa eHeprisi )KUpy Y MOJIOLI],
- 56,9 -
MJx
JlomatkoBa eHeprisi JKUpy
€KBIBJICHTHA €JICKTPOCHEPT i1, - 4,74 -
kBr/rom.
Burpatn kopMiB Ta iX €HEpreTHYHOI IIIHHOCTI  BUSBJICHO TIIepeBary YKpaiHCBKOI 4epBOHO-ps001

OyJI0O BUKOPHCTaHO KOpPOBaMHM Ha BHPOOHHUIITBO
MoJIoKa, mo Ha 7,14% Oimbme y KopiB yKpaiHCHKOL
YepBOHO-PsI00T MOJIOYHOI TOPOAW Y TOPIBHSIHHI 3
YKpaiHCbKOIO UYOPHO-PSI00I0 MOJIOYHOI HOPOJIOIO.
OnHak eeKTUBHICTh BAKOPUCTAHHS KOPMiB KOPOBaMHU
YKpaiHChKOT ~ 4epBOHO-PA00T  MOJIOYHOI  MOpoAx
cranoButh 34,20%, mo Ha 0,26% BuIle HIX
YKpaTHCHKOT YOPHO-Psi00T MOJIOYHOI.

Buxig Oinky y Mojomi KOpOBH YKpaiHCBHKOT
4epBOHO-psI001 MosoyHoi moponu Ha 4,16% MaB
mepeBary B IOpIBHSAHHI 13 XyJqo0OK YKpaiHCHKOT
YOPHO-PA00T MOJIOYHOI MOpoAH. Y pe3ynbTari IbOro
JoJaTkoBO oTpuMaid 35,6 M abo enexTpoeHeprii —
2,97 kBT/TO1I.

Ha 3,5% Oinbuie 3aranbHOi KiTBKOCTI JKUpY Ta
HOro eHepreTMYHOi IIHHOCTI OTPUMAaHO BiJ KOpIB
YKpaiHCBKOI YepBOHO-ps00T MOJIOUHOI TOPOAM Y
MOPIiBHAHHI 3 YKPAiHCHKOIO YOPHO-PSIO0I0 MOJIOYHOIO.
BinmoigHo oTpuMmaHO Oinblie JOJAaTKOBOi €HEPTii.
OTxe, MpU EHEPTeTHUYHIM OIHI[I MPOAYKIi KOpiB

MOJIOYHOI MOPOAX HaJ KOPOBAMH YKpPaiHCBKOI YOpHO-
PpA601 MOJIOYHOT TTOPOTHL.
CyTTeBe 3HAUEHHS y TEXHOJIOTISIX BHPOOHHIITBA

MOJIOKA  BiBOIUTHCS ~CKOHOMIUHIM  JONUIBHOCTI
pO3BEACHHS Xynoou. oo MOJIOYHOT
NPOJYKTHBHOCTI KOpIB, TO BCTAQHOBJICHHS pIBHS

J000BUX HAJ0IB MOTPEeOy€e MOPIBHIILHOT OIIHKH SIK 3a
3arajJbHUMHM HaJI0SIMH KOPIB, TaK i 3a JIAKTALISIMU.

Pizko 30iNbLIMIMCH BUTpPAaTH eHEprii mpH
NepeBeICHHI TBAapUHHUIITBA Ha IPOMHCIIOBY OCHOBY.
[Tmomi mnpuMinieHs, NPU3HAYEHUX [UISL yTPUMAaHHS
onHiel ToNoBM XymoOW 3MeHmmIuch y 2-3 pasu. Lle
moTpeOyBajo CTBOPEHHS IITYYHOTO MiKpOKIIMATY,
3aCTOCYBaHHSI MeXaHi3allii, 10 3yMOBHJIO J0JAaTKOBI
BUTpaTH eHeprii. JIoniibsHO po3BoguTH Xy 100y, siKa BCi
i BuTparu OyJie KOMIIEHCYBaTH NpoayKuieto [9].

ExoHOMiuHY e(heKTHBHICTS BUPOOHUIITBA MOJIOKA
BiJl KOpiB YKpaiHCHKHUX YOpHO-Psi00i Ta 4epBOHO-PO0i
MOJIOYHHX TIOPiJ HaBeAeHO B TaOIUIIi 4.
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Tabmnuus 4

ExoHomiuHa e)eKTHBHICTH BUPOOHUITBA MOJIOKA Bil KOPiB YKPaiHCHKMX YOPHO-PA00i Ta YepBOHO-ps00L
MOJIOYHHUX IOPif (HA OIHY r'0JIOBY)

[Topona . . .
" - Jocmin y nopiBHsAHHI
[Moka3uuk YKpalHChKa YOpHO-psiba | yKpaiHChKa 4epBOHO-psiOa
) JI0 KOHTPOJTIO
MOJIOYHA (KOHTPOJIh) MOJIOYHA (JIOCITIT)
Haiit ma Tput micsu 1260 1350 107,14
JIOCITiJDKEHB, KT
ToapHicTB, % 85 85 -
PeanizoBano MoJtoka, K& 1071 1152 107,56
Bapricts peanizoBaHOro 9639 10368 107556
MOJIOKa, TPH.
3aramoui 3atpath Ha oy 8575 8776 102,34
TOJIOBY, TPH.
[TpubyTOK, IpH. 1064 1592 149,62
PiBens penTadensHoCTI, %o 12,41 18,14 5,73
3 manmx Tabmumi 4 BHOHO, IO 33 TPU MicCALi 4. Otxe, poBemeHO Outbmry e(EKTUBHICTH
MOCTKCHbh ~ peajli3oBaHO  MOJIOKAa  Bi  KOpiB  eKCIUTyaTamii KOpiB  YKpaiHCBKOi  d9epBOHO-PsiO0i
YKpaiHChKOI 4YepBOHO-pPI00i MOJOYHOI MOPOAM Yy  MOJOYHOI IOPOAM Y TIIOpIBHAHHI 13 KOpOBaMu
Kizbkocti 1152 kr, ne Ha 81 kr OiblIe, HIX BiJ KOPIB  yYKpalHCBKOi ~ 4YOpPHO-psiOOi  MOJIOYHOI  MOPOAH,

YKpaiHCBKOi ~ 4YOpHO-pA00i  MOJOYHOI  HOPOIM.
BianoBigHo, BapTiCTh peanizoBaHOTO MOJIOKA CKJiaja
10368 rpH., mo Ha 729 rTpH. abo 7,56% Oinblie
YKpaTHCHKOT YOPHO-Psi00T MOJIOYHOT TIOPO.IH.

3aranpHI  3aTpaTH  Ha  OAHY KOpPOBY ¥y
MiAIOCTIMHUX Tpynax Maiu po30ikHICTE y 2,34% 3a
paxyHOK BHIIOI MPOJYKTUBHOCTI ¥ KOPiB YKpaiHCHKOI
YEpBOHO-PSA00T MOJOYHOI TOPOTH.

[pubyTkn cyTTeBO OynH OLMBIIMMH BiJ KOpIB
YKpaiHChKOI 4epBOHO-PsI00T MOJIOYHOI opoan Ha 528
IPH. HDX BiJ YKpaiHCBKOi 4YOpHO-psiOOi MOJIOYHOT
nopou abo Ha 49,62%. Y pe3yibTaTi 1[bOTO U PiBCHB
peHTabenbHOCTI OyB Ha KOPHCTh XyZ0OU YKpaiHChKOI
4epBOHO-PsI001 MOJIOYHOT TIOpOAH 3 TIepeBaroro 5,73%.

BucHoBku. 1. EHepreruyHa I[iHHICTh MOJIOKA Bij
KOpiB YKpaiHCHKOi YEPBOHO-PS00T MOJOYHOI ITOPOIH
nmocsarna 41442 Mk, mo Ha 7,14% Oinblie HiXK Bif
KOpIiB YKPaiHCHKOI YOPHO-Ps00T MOIOYHOI mopoau. Y
pe3ynbTaTi MBOTO TEpPEeBUIICHHS CTaHOBWIO 1276,2
Mk, 1o €KBIBaJEHTHO 23,02 KBT/TOJI.
eNeKTpoeHeprii. Bix kopiB ykpaiHCEKOT 4epBOHO-PA00T
MOJIOYHOI TIOPOJIM MPOJIYKIIS OLIbII €HEProeMHa i Mae
JIOZIATKOBY ~ €HEprito, sKa 3aCTOCOBYETHCS  MpPHU
BUKOPHUCTAHHI MOJIOKA.

2. 3arajibHy KUIBbKICTh )KUPY Ta HOTO EHEPreTHYHY
[iHHiCTe Ha 3,5% Ougbllle OTPUMAHO BiJ KOPiB
YKpaiHCBKOI YEepBOHO-pS00T MOJIOYHOI TOPOAH Y
MOPIBHIHHI 13 YKPAiHCHKOIO YOPHO-PSIOO0I0 MOJIOYHOIO.
Otpumano 1 Oimeme momatkoBoi eHeprii. [lpm
SHEepPreTUYHIH OINHII MPOAYKIii KOPIB BHSIBJICHO
nepeBary  yKpaiHCbKOI ~4epBOHO-PS00i  MOJIOYHOT
MOpPOAM HAJ KOPOBaMH YKpAaiHCBKOI YOpPHO-ps001
MOJIOYHOT TIOPOAH.

3. ExoHOMiuHa e(eKTHUBHICTb BHPOOHHIITBA
MOJIOKa CBITYUTH TPO TE, IO MPUOYTKU OYJIU CYTTEBO
OiTPIIMMHU  BiZ KOPiB YKpAiHCBKOi YepBOHO-PAOOT
MOJIOYHO1 TIopo i Ha 528 TpH. abo Ha 49,62%, HiX Bif
yKpaiHCBKOi 4OpHO-pg60i MojowyHOi mopoau. VY
pe3ynbTari IbOro W piBeHb PEHTA0ENbHOCTI KOpiB
YKpaiHChKOI 4epBOHO-psiO0i MOJIOYHOI mopojau OyB
BULIUM, 3 niepeBaroio 5,73%.

BUXOJIS1YM 13 YMOB T'O/IBII, yTPUMaHHS Ta TEHETUUHUX
3aJIaTKIB MiJJIOCITITHUX KOPIB.

5. B yMmoBax [aHOTO TroOCIOJApCTBa JOLIIBHO
MIPOBOJIUTH CEJIEKLIHHO-TUIEMiHHY POOOTY B HalpsIMKy
pO3BeIeHHs BENMHKOi porartoi XymoOW YKpaiHCHKOi
YepBOHO-PSA00T MOJIOYHOI TOPOAH, OCKUTBKH IX
eKCIUTyaTallis € OuThII e(eKTUBHOIO y TOPIBHSAHHI i3
KOpPOBaMH  YKpaiHCBKOI  YOPHO-psA00i  MOJOYHOI
MTOPOITH, BUXOASYH 13 YMOB TOJIBNi, YTPUMaHHS Ta
TCHETUYHUX 33JaTKIB MiTOCTIIHUX KOPIB.
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INFLUENCE OF ANTI-STRESSANTS ON THE FORMATION OF WINTER RAPE YIELD
CAPACITY
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BILJIUB AHTUCTPECAHTIB HA ®OPMYBAHHSI BPOKAMHOCTI PIMAKY O3UMOI'O

Abstract. The results of the 2015-2018 research under the conditions of the forest-steppe of Ukraine for
finding ways to improve the performance of winter rape based on establishing the features of growth, development,
and production process depending on the use of anti-stressants under the conditions of the forest-steppe of Ukraine.

The object of the research is the process of optimizing the formation of winter rape performance, depending
on the varietal characteristics, the studied elements of technology. The subject of the research is winter rape
varieties and hybrids; anti-stressants (Kelpak, 2 I / ha; Atonik Plus, 0.2 | / ha; Megafol, 1.5 | / ha; Vuksal
Aminoplant, 1 1/ ha; X-cyte, 0.75 | / ha; Bioforge, 0, 75 | / ha).

The research has revealed that the mechanism of action of anti-stressants is provided by reducing the level of
elimination from the sowing of weakened plants and increasing the number of fruits per unit area. A statistically
significant increase in the yield capacity for most genotypes in all the years of the research was noted only for the
application of the drugs of Atonik Plus, Vuksal Aminoplant, and Bioforge. The average annual increase in the
plots with their use was 0.13, 0.7 and 0.12 t/ ha, respectively.
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According to the level of response to the use of Atonik Plus, Bioforge and VVuksal Aminoplant, winter rape
hybrids are ranked in the following order: NK Technik (+ 0.15 t / ha to control); Lexer (+.14 t / ha); PR46B20
(+0.10 t/ ha); hybrid of Executive and the variety of Senator Lux (+0.08 t/ ha).

Anoranis. IlpencraBneni pesynpraté nociimkenb 2015-2018 pp. 3 momyky HUISXIiB MiBHIIEHHS
MPOAYKTHUBHOCTI POCIMH piMaky O3MMOTO Ha OCHOBI BCTAHOBIICHHS OCOONMBOCTEH pOCTY, PpO3BHTKY,
MIPOXO/KCHHS TPOAYKIIIHHOTO TpOIecy, 3aJie)KHO BiJ 3aCTOCYBaHHA aHTHCTpPEcaHTiB B yMoBax Jlicocremy
VYkpainu.

OO0’exT mOCTiIKEHHS — MPOIeC ONTHMi3amii popMyBaHHSA MPOIYKTUBHOCTI PillaKy O3MMOTO 3aJE€KHO Bif
COPTOBHX OCOOJMBOCTEH, AOCHIIPKyBaHHX €JEeMEHTIB TexHojorii. [Ipemgmer mocmimkeHp — cOpTH Ta TiOpuan
pinaky osumoro; antuctpecantu (Kemmak, 2 n/ra; Atonik [lmroc, 0,2 m/ra; Meradon, 1,5 n/ra; Bykcan
AwminorianT, 1 n/ra; X-cyte, 0,75 n/ra; biodopmxk, 0,75 n/ra).

BusiBiieHo, 1mo MexaHi3M fii aHTHCTpecaHTIB 3a0e3NeuyeThesl 32 paxXyHOK 3HIDKEHHsI PiBHS eniMiHamii i3
MOCIBY OCJIA0JICHUX POCIUH Ta 30UIBIICHHS KUIBKOCTI IUIONIB Ha OAMHUIN mwionii. CTaTUCTUYHO JOCTOBIpHA
npubaBKa yposKaifHOCTI 115t OLIBIIOCTI TEHOTHITIB 32 YC1 POKH JOCIIIIXKEHHS OyJ1a BiMiueHa JIMIIIe JJIs IperapaTiB
Artonik [Tnroc, Bykcan Aminomiant ta biodopmx. CepeanbopiuHa nmpubaBka Ha JUITHKAX 13 IX BUKOPUCTaHHAM

cknana Bignosiguo 0,13; 0,7 ta 0,12 T/ra.

3a piBHeM BiATyKy Ha 3acTocyBaHH mpemnapatiB ATtoHik Ilmtoc, biodgopmk ta Bykcan AmiHommaHT ribpuan
pinmaKy o3uMoro paHxyroTbes y Takomy mopsaaky: HK Texwik (+ 0,15 1/ra no xonTpomo); Jlekcep (10,14 1/ra);
I1P46B20 (+0,10 1/ra); riopun Ex3extotis i Copt Cenartop Jlroke (+0,08 1/ra).

Keywords: rape, foliar feeding, growth regulators, anti-stressants, yield capacity.

Knrouosi crosa: pinak, nosaxkoperese nioxcueiens, pecyismopu pocmy, aHmMUCmpecanmii, yposrCauHicms.

The relevance of the research. In recent decades,
rape has strengthened its position in the international
market for oils and fats. In Europe, rapeseed oil is the
biggest asset in biodiesel production and is in high
demand. EU directives on the large-scale use of
renewable energy sources stimulate the development of
production systems inside and outside the EU, in
particular, in Ukraine [1].

The science has accumulated many experimental
data that clearly show that rape can be grown in almost
all areas of Ukraine. However, its area is limited and
the production of its seeds and oils is not always
efficient. The main reason for this is possible death due
to adverse conditions and low seed yield capacity of
this crop. Therefore, there is an urgent need to select
adapted varieties and hybrids of winter rape with high
genetic potential, able to reach this potential under the
conditions of the zone [2].

Under current changes in climatic conditions,
which are accompanied by an increase in the number
and range of stressors, there is a production need to
study the influence of growth regulators with anti-stress
effect on the development of plants and the formation
of productivity of the winter rape [3—4]. Therefore, the
need for research in this area is obvious.

The purpose of the research is to find ways to
improve the performance of winter rape plants based on
the establishment of features of their growth,
development, and production process depending on the
use of anti-stressants in the forest-steppe Ukraine.

The object of the research is the process of
optimizing the formation of winter rape performance,
depending on the varietal characteristics, the studied
elements of technology. The subject of the research is
winter rape varieties and hybrids.

Materials and methods, research results, and
discussions. The researches were conducted on the
fields of the Sumy NAU Training Research and
Production Complex (TRPC) (Latitude: N50 * 52.980,
Longitude: E34 * 45.834) during 2015-2018. The soil

of the study area is black soil, typical deep medium
humus coarse-silt middle-loamy on forest species. The
method of sowing is the row (15 cm), the rate of sowing
seeds is 0,6 million pcs / ha. Harvesting and accounting
were performed by threshing each plot. The yield
capacity was determined up to standard humidity
(10%) and 100% purity. The oil content was
determined using SupNir 2700 infrared analyzer [5].

The scheme of the experiment: Factor A is winter
rape varieties: Senator Lux, Executive, PR46B20,
Technik, and Lexer. Factor B is the application of
growth regulators with anti-stress effect: control
(without regulators), Kelpak, 2 | / ha; Atonik Plus, 0.2
I / ha; Megafol, 1.5 | / ha; Vuksal Aminoplant, 1 1/ ha;
X-cyte, 0.75 1/ ha; Bioforge, 0.75 1 / ha.

The parameters of the experiment are 1,=5, I, =
7; n = 4, an accounting area is 15 m2. Placement of
plots is the four-tier repetitions, randomized variants.

Treatment with anti-stressants was carried out in
the phase of shooting — beginning of budding, which
corresponds to 32—52 of the macro stage according to
BBCH [6].

Results. The main task of using anti-stressants is
to reduce the impact of adverse environmental
conditions on individual plants and restore the self-
regulation process. In the technological process, stress
factors include the action of chemical plant protection
agents, increased competition, and other conditions that
cause a decrease in growth processes, initiate the death
of the lower tiers of leaves, and weaken the level of
nutrients to the generative organs [7].

For most crops, the action of anti-stressants
(complex mineral fertilizers and retriggering
substances) is considered as a factor in equalizing the
plant to its initial (optimal for these agroclimatic
conditions) and therefore does not have clearly
quantified and qualitative features. In each case, the
direction and effectiveness of the action are determined
by the level of deviation from the optimal sowing
condition under the influence of the stress factor [8].
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The critical period for the development of rape
plants is the onset of the restoration of spring
vegetation, which is confirmed by the results of other
scientists (M. Rapacz, A. Markowski, 1999; A. Anurag,
J. Conner, J. Stinchcombe, 2004 [9-10].

The timing and conditions of the use of anti-
stressants are determined based on sowing conditions
and temperature dynamics. Considering the factor of
surface contact with the plant, the increase in leaf area
increases the concentration of the drug in the tissues
and promotes a more optimal distribution of the active
substance between the individual organs of plants in a

satisfactory state. At the same time, the prolonged
action of drugs starting from the earliest stage of
development better ensures the restoration of damaged
tissues, the survival of weakened plants and the
formation of a sufficient level of their competitiveness.
Studies on the structure of experimental plots with
the use of anti-stress drugs, the formation of plant
performance and yield capacity in 2015-2018 revealed
the deviation from the values of control over indicators
such as the number of plants and the subsequent
formation of rapeseed yield capacity (table 1).

Table 1
Sampling density of winter rape depending on the use of anti-stressants, thousand plants/ha, (2015-2018)
Anti-stressants (factor B)
_ _ g . N
Variety (factor g o g% = < g o o g X
A) 8 s | x£ | 52| E= 8 s£
¢= 53 2= <= X o S5
~ | 28 | 22| g 5 oK
S
Senator Lux 388,21 -1,37 4,75 1,35 4,47 5,43 741
Executive 360,18 3,75 8,93 1,88 6,09 1,88 5,82
PR46B20 399,53 2,25 7,74 0 4,59 0 4,58
NK Technik 410,72 3,29 10,08 2,2 8,69 2,2 8,44
Lexer 364,41 0 8,36 4,37 6,46 1,09 6,99
X average 1,58 797 1,96 6,06 2,12 6,65
HIP o5 A=331;B=3,52; AB=5,96.

The average elimination rate of weakened plants
on the control plots (for the period after the restoration
of vegetation before the maturation of the seeds) was
21.24% for the variety of Senator Lux; 8.23, 30.32,
31.94%, and 28.97% for the hybrids of Executive,
PR46B20, NK Technik, and Lexer, respectively.

Duplicity in the use of anti-stress drugs allows
combining a prolonged effect aimed at the gradual
restoration of damaged parts, especially the root, and
ensure the restoration of growth processes of the
aboveground part. The data in Table 1 indicate that the
effect from the use of drugs was manifested primarily
in the reduction of the proportion of plants eliminated
from sowing (increasing survival rates in populations).
Regardless of the hybrid, such changes were observed
on the plots using Atonik Plus, Vuksal Aminoplant, and
Bioforge.

On the variants using Kelpak, Megafol, and X-
cyte, changes in the number of plants before harvesting
were below the statistically significant level. In
absolute values, the highest rates of plant conservation
compared to controls were observed when using Atonik
and Vuksal Aminoplant on the hybrid of NK Technik —
plus 10.8 and plus 8.7 thousand pcs plants/ha. The

second direction, namely an improvement in reaching
the generative potential, was manifested when using the
drug of Bioforge. At close indicators of plant density
increase, namely + 6.06 — 6.65 thousand pcs / ha, the
latter drug provided almost twice the increase of the
average number of pods per unit area, namely + 235.41
versus 140.1 pcs / m2. In general, with the increase in
the survival rate, Atonik Plus (+ 2.07% to control)
provided the best result; the effect of Vuksal and
Bioforge was approximately 1.58 and 1.73%,
respectively.

The vyield capacity is the main criterion for
determining the effectiveness of drug use [11-12]. On
average, over three years, the yield capacity in the
control plots was 3.04 t / ha. The difference between
the average yield capacities over the last years was
65.09% (Fig. 1). A statistically significant increase in
the yield capacity for most genotypes in all the years of
the research was noted only for Atonik Plus, Vuksal
Aminoplant, and Bioforge. The average annual
increase in the plots with their use was 0.13, 0.7, and
0.12 t / ha, respectively. The highest level of increase
in all cases was observed in 2017, the least favorable
year for the yield capacity formation. The highest
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average annual yield increase of 0.19 t / ha (or 5.4%)
was observed on the variant of the NK Technik hybrid
treated with the Atonik Plus drug. As mentioned above,
this result was achieved mainly at the expense of 21.1%
(from 2.64 on the control up to 3.2 t / ha on the variant
of the experiment) yield capacity increase in 2017.

Close to Atonik plus, the average annual crop
yield capacity was provided by Bioforge. Slightly
lower is Vuksal Aminoplant. In the latter case, the low
values of the indicator were the result of the absence
(for most genotypes) of the enhancing effect in 2017, a
year favorable for the yield capacity formation.

Xcp 0,01
Nekcep |0
HK Texnik [z 0,03 RY:
MP46B20 === 0,02 sg
EksekiotiB [ 0,02 e~
CeH590%1ﬂIOKCC
0,1 0 0,1 0,2
Xcp 0,13
TNekcep ' 0,16
HK Texnik 019 2%
MP46B20 0,13 %=
Ex3exioTis 0,1 29
CeHartop JTiokc 0,07
0 0,1 0,2
Xcp 0,01
Nexcep |z (,04
HK TexHik [===3 0,02 g %
MP46B20 | 0 S
EksektotiB 3 0,01 =19
Cenatop Jloke =2 0,01
0 0,1 0,2
Xcp 0,07 i
Nekcep 10,1 g
HK TexHik 0,11 g
MP46B20 ' 0,06 EE
EksekioTiB [ (0,05 33
CeHatop Jloke [z (),05 §
0 0,1 0,2
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Xcp 4 0,01
Nekcep =7 0,01
HK Texuik [ 0,02 L
MP46B20 | 0 EE
EksektoTiB |77 0,01 E
CeHatop Jloke [z (),04
0 0,1 0,2
Xcp 0,12
Nekcep 10,16 N
HK TexHik 10,16 g %
MP46B20 10,11 % =
Ex3ektoTiB 10,09 @ §
CeHartop Jlioke 10,12
0 0,1 0,2

Fig. 1. Yield capacity increase (up to control) when using growth regulators on winter rape hybrids, t/ ha (2015-2018)
HIP 0.05=0.03

Conclusions. The mechanism of action of anti-
stressants is provided by reducing the level of
elimination from the sowing of weakened plants and
increasing the number of fruits per unit area. Complex
action is noted in the effect of Atonik and Bioforge. The
action of the drug Vuksal is provided mainly by
increasing the survival rate of plants in the crops.

According to the level of response to the
application of Atonik Plus, Bioforge, and Vuksal
Aminoplant, winter rape hybrids are ranked in the
following order: NK Technik (+ 0.15 t / ha up to
control); Lexer (+.14 t / ha); PR 46B20 (+0.10 t / ha);
the hybrid of Executive and the variety of Senator Lux
(+0.08t/ ha).
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THE MAIN WAYS FOR A QUALITY HAIRCUT AND INCREASING PRODUCTIVITY OF
CUTTERS

AHHOT&HI/IH. CTpI/I)KKa OBCII OTHOCHUTCA K Haunboee TPYAOCMKHM BUJaM CEBCKOXO03SMCT-BEHHBIX pa60T u
OT CBOCBPEMEHHOM, KAYeCTBEHHOHN CTPUKKH BO MHOIOM 3aBHCHT, PE3YJIbTaThl MHOTOMECSYHOTO TPyaAa pepMepoB
IO IMPOU3BOACTBY HICPCTH. O}IHI/IM U3 BAXHBIX MCpOHpI/IHTI/If/'I IO YJIYYIICHUIO Ka4eCTBa MICPCTH, MOBBIIICHUIO
MPOU3BOIUTEIHHOCTH TPYAA CTPUTAJIEH M YMEHBIICHHUIO MOTEPH MIEPCTH (IIEPECTPHr, Ceuka, Mopes3sl U T.I.) B
OBLEBOJICTBC ABJIACTCA MPEABAPUTEIIbHAA MMOATOTOBKA OBCIT K OCHOBHOM CTPHIKKE U CBOCBPEMCHHOC IPOBEACHUEC
MOJCTPIUKKU OoBell. IlyTeM XpoHOMeTpa)kHBIX HaOII0AEeHUI paboThl CTpUranel yCTaHOBIIEHO, YTO YHHTAaHHOCTD
JKUBOTHBIX PE3KO BJIUACT HA KAYECTBO CTPUIKKHU, ITOYTHU IMOJTHOCTHIO JIMKBUIUPYECT MOPUY HICPCTU, CHHUKASA TIOPE3bI
KOXH, NEPECTPUIKKHU, CEUYKY U T.[A. U HNOBBIMIACT €€ KAa4C€CTBO. CTpI/Il"aJ'II/I BEICOKOH KBaJ'II/I(I)I/IKa]_II/II/I HCIIOJIB3YIOT B
cpeaneM 90% muprHBI pexyIel napsl, cpeaneit — 80%, a cTpurainy HU3K0H KkBanuduKayuy Tonbko 64%. Pa3peis
PyHa Ha KJIOYKH AOIYCKaJIXW CTPUTAIN HU3KOH KBaJ’II/I(l)I/IKaL[I/II/I, KOrja U3 KaxJa0ro pyHa BbIACIAIN OT 4-x a0 7
KycKoB miepcti. IlepecTpur mepctu mpoucxoaut Ha BeicoTe mmranens 1o 1 cm (12,5...54,2% n ot 1,1 10 2 cM
(6,2...38,4%). Ctpuranb He3aBUCHMO OT KBaJTH(PHUKAIINH, B CPSTHEM JIeNIacT Ha KaKIOH oBIIe oT 1,5 10 6,7 mope3oB
KOXKH.

Kpome mOBBIIIEHHST MPOM3BOAMTEIBHOCTH TpyJda padoTa BBICOKOKBAIU-(DHUIMPOBAHHOTO CTPHras
M03BOJISIET YBEJINYUTh HACTPHUT LIEpPCTH Oyaronaps 6osee HU3KOMY M PaBHOMEPHOMY cpesy, 03 CeUKH IepCTU U
HEIOCTPIDKEHHOM IIepCTH Ha OBIle. B pe3ybTare HU3KOTO M paBHOMEPHOTO cpe3a miepctu (He 6osee 0,5...0,6 cm)
HACTPHT C KaX0i1 OBIIBI TOBBIIIaeTCS Ha 5...7%.

Annotation. Sheep shearing belongs to the most labor-intensive types of agricultural work and on time, high-
quality haircut depends, the results of many months of work of farmers in the production of wool. One of the
important measures to improve the quality of wool, improve the productivity of haircuts and reduce the loss of
wool (cuts, etc.) in sheep farming is the pre-preparation of sheep for the main haircut and timely holding a shearing
of sheep. By timekeeping observations of the work of haircuts it is established that the fatness of animals
dramatically affects the quality of the haircut, almost completely eliminates the damage of wool, reducing cuts of
the skin, re-haircut, slash, etc. and increases its quality. High-skilled haircuts use on average 90% of the width of
the cutting pair, the average - 80%, and the haircut of low qualification only 64%. The rupture of the rune to pieces
allowed to cut low qualification, when from each rune allocated from 4 to 7 pieces of wool. The hair cut occurs at
the height of the staple up to 1 cm (12.5...54.2% and from 1.1 to 2 cm (6.2...38.4%).

In addition to increasing productivity, the work of a high-skilled-official haircut allows you to increase the
hair cut thanks to a lower and even cut, without a slash of wool and uncut wool on the sheep. As a result of a low
and even cut of wool (no more than 0.5...0.6 cm) cut from each sheep increases by 5...7%.
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K Hanboee TPYAOEMKUM BHJAM
CEIIbCKOXO3SIMCTBEHHBIX PAab0T OTHOCATCS CTPHKKA
oBer. OHa TpeOyeT OrpaHHMYCHHOE BPEMS W BBICOKOE
Ka4ecTBO PabOTHI, TOCKOJIBKY CHUMAETCS HaTypaJIbHOE
CBIPBE, KOTOPOE UMEET BAKHOE 3HAYEHNE B DKOHOMHUKE
(epmepoB. KauecTBeHast cTpHIKKa 3aBHCUT OT TIOPOJIB,
yXoja, colepxaHus U KopmieHus oBell. OnHako, B
9TOM JieNe UMeeT OOJIbIlIoe 3HAUYeHHE KBaTH(UKALNI
crpurasieid. IIpy HEKa4eCTBEHHOU CTPHIKKE, XOpOIlas
HIEPCTh MOKET NPEBPATUTHCS B OOPOK, a IIPH XOpoIIeit
CTPUKKE MOYTH MOJHOCTBIO COXPAHSIOTCS €€ LIEHHbIE
cBoiictBa.  CTpmXKy  HEOOXOOWUMO  IPOBOIUTH
MPaBIIBHO, OBICTPO M C MEHBIINMH 3aTpaTaMH TPYIa.
YnuTaHHBIE OBIBI UIMEIOT 60JIee POBHYIO ITIOBEPXHOCTh
TyJIOBHIIA U IJIOTHYIO KOXY, & TaKXKE y HAX UMEETCS
JIOCTaTOYHOE  KOJIMYECTBO  KUPONOTA, KOTOPBIA
MI03BOJISIET PYHO OBITH 0OJI€e IIIOTHBIM M CBSI3aHHBIM.
ITosTOMy ynuTaHHBIE OBIIBI JIETYe CTPUTAIOTCS.

Henblo padoThl sBISETCA BBIIBUTH OCHOBHBIE
MyTH YIy4lIeHHs KadecTBa OCTPMKEHHOW IIEpCTU U
MOBBIIICHHS TPOU3BOAUTENLHOCTH TPYAa CTPUraieH.

Jns  mocTHKeHUA  JaHHOW meau  Obun
MPOBEIEHBI PAOOTHI 110 MPEABAPUTEIHFHOMN TOATOTOBKE
OBEIl K CTPIKKE M CIICIHalbHOe HaONIoZeHue 3a
paboToii cTpuranei pa3TUIHON KBATH(DUKAINH.

e  YIyYIICHHWE KaYECTBO IICPCTH;

e yMCHBIICHHE TIOTEPh (IIEPECTpHT,
MOpe3HI U T.11.);

e  yBEIMUYCHHUE NIPOM3BOAUTEIBHOCTH TPY/Ia;

Msl mpoBenM ONBIT 1O TOATOTOBKE OBEI K
OCHOBHOHM cTpmkke. [las 3Toro OblI TpOBEACH
WHTCHCUBHBIN Haryi, B KOTOPOM HCIOJIb30BAIN TpU
TpyNNbel  pPa3IM4YHBIX TOPOA OBELl TOHKOpPYHHaf,
MsicolepcTHass W rpyOomepctHas. B kauecte
KOHTPOJIS IO KaXKA0# mopojie ObUIO B3SITO 1O 5 TOJIOB,
a BCETo B KOHTPOJIE UCIIOIb30BaHO 15 rosos (Tadm. 1).

W3 Ttabmumer 1 BUIHO, YTO TPH OJWHAKOBBIX
YCIOBHSIX MPENMYIIECTBEHHO MacTOMIITHOTO
colep)KaHusi ¢ CyToyHoHM moxakopmkoit 200 r
KOHLKOPMOB B TeueHue 45 nueit — ¢ 15 anpenst mo 30
Masl, TIOJNY4EHBl MJOBOJBHO Ppa3INYHBIC CYyTOYHBIC
MpUBECHl M 3aTPaThl KOPMOBBIX E€IMHHUI[ Ha | KT
npuBeca. OBIIBI OMBITHBIX TPYIII 110 TUM NOKa3aTesIM
3HAYUTEIbHO TIPEBBIIIAM KOHTPOJBHBIX U HMENH
Ooyiee BBICOKYIO yNHUTaHHOCTB. CpenHecyTOUYHbIC
MIPUBECHI /U1 TOHKOPYHHBIX TOPOJ COCTaBIsUIO 96 T, a
Uis  KOHTpoibHBIX 0,05 T; COOTBETCTBEHHO ISt
MsicomepcTHBIX — 124 1 0,12 1; 11 TpyOOIIepCcTHRIX —
114 u 0,13 r. 3aTpaueHble KOPMOBBIE €IMHHUIBI Ha

cedka,

OJHOTO KI TpUBECAa  COCTaBISUIM, OIS IS
BaxHBIMM MEPONPHATHAMU NPH CTPIKKE OBCLl  TOHKOPYHHBIX — 4,7 K, I IpyOOIIEPCTHBIX 1
ABJIAIOTCA: MSICOLIEPCTHBIX COOTBETCTBEHHO — 6,2 U 5,5 KT.
® CBOEBPEMEHHOE IPOBEACHHE PAOOTEHI;
Tabmuna 1.
IMonyyeHHble MPUBeCHI H MOKA3aTeJlH 3aTpaT
Koul. JKuBast Macca, kT OGuii Cpenne- 3atpaueHo KopM.
I'pyrna ogery CYTOYHBIE €ll. Ha
TOJIOB B HaJase B KOHIIE TIPUBEC, KT
HPUBECHL, T 1 kT puBeca
ToHkopyHHas 20 50,3 54,65 4,35 96,0 47
KoHTtposbHast 5 51,4 52,37 0,97 0,05 -
MisicoriepcTHast 20 51,3 56,9 5,60 124,0 6,2
KoHTtposbHast 5 51,2 53,6 2,40 0,12 -
I'py0OomepcTHas 20 43,8 48,95 5,15 114,0 55
KoHTtposbHast 5 43,8 46,4 2,6 0,13 -
[MpoBeneHHbIit Hamu HaONIOJCHWE IO Yy4YeTy  JOBOJILHO XOPOIIO BIMSIET HAa Ka4yeCTBO CTPHIKKH,

MOTEPs MEPCTU MPU CTPHUIKKE U OLCHKA HOHy‘IeHHOﬁ
MNpOAYKIHUU MOKa3ald 4YTO, YINHUTAHHOCTHL JKHMBOTHBIX

CHMYKAIOTCS [TOPE3bl KOXKH, MEPECTPHIKKH, CEUKA U T.I.
(Tabm. 2).
Tabmmuua. 2.

BausiHue ypOBHSI MHHTEHCHBHOTO HAI'yJIa HA KA4eCTBO IIEPCTH

T'pyrnina osery KoL, roloB Cp. Hactpur mepetu Ha 1 rou. kr (¢u3. | Tlorepu mepcrH, T. (epecTpur
Macca) 1 CeUKa)

ToHkopyHHas 20 49 -

Kontposnbhast 5 34 158
MsicowepctHas 20 55 -

Kontposnbhast 5 3,6 182
I'pyGoutepcrHast 20 2,27 -

Kontposnbhast 5 2,16 136

Takum o0OpazoM, pe3yJIbTaThl

HCCIEIOBAaHUI

IMOKAa3bIBACT, YTO MPECABAPUTEIIbHAA ITOATOTOBKA OBEIT K

OCHOBHOH  CTpHIXKKE

El

a TaKxe

IOBBIIICHHUEC HX

YIOUTAHHOCTH MW JKHUBOro BE€Ca JTa€T BO3MOXKHOCTH
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MHUHUMaJIbHBIX 3aTparax (4,7..6,2 K. ex.) KOpMOB B
pacudere Ha | roJI0BY Ka4eCTBO MIEPCTH MOBHIIIAETCS HA
6...10% ¥ mouTH JTUBUIUPYIOTCA €€ MOTEepH 3a CueT
CHIYKEHHE TIOPE30B KOXKH, IEPECTPUTU U CEUKH.

Hapsiny ¢ ¢pakropaMu, KOTOpbIE IPUBEICHBI BBIIIE
MPOU3BOJUTENBHOCTh TPyZJa M KadeCTBO CTPIIKKH
TaKOKe 3aBUCHUT OT KBATH(HUKAINU CTPUTAICH M OT UX
YMEHHS IPaBWIBHO CTPHYb OBEU. MBI CHENHAIBHO
MPOBENHN ONBIT C YIETOM KBaMH(UKAILMK CTPUTANICH U
OIIPEICTHIN MPOU3BOAUTENBLHOCTD TPY/Aa U KaueCTBO
CTpIKKH. J[11s 3TOr0 MomoOpanyu 1no Tpu CTpUTAs 110
Pa3IYHbIM KBAIN(HUKALUAM: BBICOKYIO, CPEIHIOI U
HU3Kyt0. [Ipu mopdope crpuranei ObLIO YYTEHO WX
CTax paboThl, a TaKXKEe KOJMYECTBO W KauecTBO
OCTpYXeHHBIX oBell. Ctpurasneii co craxxeM paboThI Ha
CTpIKKE 5 m Ooee JIeT U C THEBHOM BBIPaOOTKOW HE
HIDKe 50 TONOB, OTHECTH K BBICOKOW KBaJH(pPHUKAIIHH.
Tex crpuraneii, kotropeie odpadareBaroT ot 30 Mo 50
TOJIOB M CO CTa)keM pabOoTHI OT 2-X 10 5 JeT — cpenHe
kBanu¢ukanuy. He nMeromye onsiTa Ha 3T0H paborte
(mpuCTynMBIINE K CTPKKE B NMEPBBIH pa3) — HU3KOH
KBaNU(pUKALUH.

B pesynbraTe TpoBeleHHBIX — HaONIOJNCHUIA
CTpPHTajii BHICOKOHM KBaJM(UKAIMHU TOKA3aIH Jy4lIee
KaueCTBO CTPHIKKH M BBICOKYIO ITPOM3BOAUTEIBHOCTH
Tpyna, IyTeM 3axBaTa LIEPCTH IOYTH B IOJHYIO
MUpUHY TPeOEHKH W HanOosiee UTMHHBIX IMIPOXOJOB.
OHH BBITIOJTHSUTH Takue paboThI, 6e3 OONBIIEro yCums
U C MEHBIINMHU 3aTpartamu ¢usndeckux cui. Korma
IIEpPCTh Cpe3aeTcs BHICOKO, €€ [UIMHA CHIIBHO
YKOpa4HMBACTCsl M CHIXKAETCA IIEHHOE cBoifcTBo. [pn
XOpOoIIeH CTPWKKE TOHKOH IIepCTH JIHUHOH 8 cM (He
Beire 0,5 cM OT KOXN) JAJIMHA ee BOJIOKHA Oy et 7,5 cm
Y Takas mepcTbh OTHOCUTCS K 1 kiaccy. J{nuHa mepcetu
yMEeHbIIaeTcs A0 6 CM, €CIH IIePCTh COCTPUraeTcs Ha
BbIcoTe 1,5...2 cM. Takoe pyHO OTHOCHUTCS K 2 Kjaccy.

Korna mnepBelii npoxoj MAaIIMHKOW JENaloT Ha
BBICOKOM Cpe3e, a BTOPOH OJIM3KO K KOXKE KUBOTHOTO,
oOpasyeTcs cedka mepcTH, AmuHON 1.2 cm. DTo
€CTECTBEHHO BIIMSET Ha KaueCTBO ILIEPCTH U ee LieHe. A
CTpHUTaib HU3KOW KBaTU(UKAIMM, OCTABJISAA HA OBIIE
HEOCTPIKEHHBIE ~ YYacTKH  IIEPCTH,  CTapasch
YCTPaHUTh HEJIOCTATKHU, M 9TH YYaCTKH OH COCTPHUIaeT
MOBTOPHO. B pe3ynbrare MOsBISETCS HCIIOPEUCHHOE
BOJIOKHO, KOTOpPO€ HEIb3sl HCHONB30BAaTh IS
BHIpa0OTKM  INEpCTAHBIX  m3nenuit. Hapsgy ¢
TIOBBILIIEHUEM ITPOM3BOAUTEIBHOCTH TPYa IpH padboTte
BBICOKOKBJIU(HIIUPOBAHHOTO CTpHrans
yYBEIMYHMBACTCS  HAcCTpUr  mepctd. Hwuskuik u
paBHOMEpHBIN cpe3 mepctu (He 6onee 0,5...0,6 cm)
MIO3BOJISIET TOBBIIIATH HACTPUT C KaXIOW OBLBI Ha
5...7%.

Hamm Oputo mpoBemeHo HaOmromeHue  3a
CTPUTalsIMH, KOTOpPBIE TIPH 3TOM YUYUTHIBAIH HX
CMEHHbIC BBIPAOOTKH, KOJMIECTBO MIEPECTPIKCHHON U
HEJIOCTPI)KEHHON IMIEPCTH, YHUCIIO Pa30pBaHHBIX PYH U
MOJICYET TOPE30B KOXW. Y  cTpurajie Obun
OJIUHaKOBbIe ycioBusA. OHU pabOTaIM OIMHAKOBBIMU
MAaIlIMHKaMH ¥ PEXYIUMHU NTapaMH, CTPULIIN OJHY U Ty
e TI0JOBO3pacTHyI0 rpymmy osel. OnpezneneHue
KOJIMYECTBO  TEPEeCTpUra MpOU3BOJWIOCH TaKuUM
00pa3oM: Opalld TONBKO, YTO OCTPHIKEHHOE PYHO M
TIIATEIbHO OTAGNSIM OT HEro BCE KyCOUKH
TIEPECTPHIKEHHOM MIEPCTH, TIOTOM B3BEIIMBAIHU (Ta0JI.
3). [Ipu 5TOM, CTpHTa BEICOKOW KBATU(UKAIINH TIPH
CTPIKKE OBEIl OCTABIISLIM HEIOCTPYIXKEHHOW IIEpPCTH
Ha oBua 27,6 T u gomyckainu ceuky no 10,2 r, a
CTpUrajlM CpefHed W HH3KOH KBann(pUKanuu
cooTBeTCTBEHHO 54,6; 25,0 m 81,8; 31,6 r. B
pe3yJbTare, 00LIKe TOTePH LIEPCTH B CPETHEM Ha OJTHO
PYHO COCTaBIISUIN Yy CTPUTaJIsl BBICOKOW KBaJM(UKaIK
79,6, cpenneit —87,8, Huzkoii — 113,4 1.

Tabauna 3.

IHoka3aTenu cTpurajei pa3Hoil kpaangukanuu

Keammguxarms HacrpuxkeHo B cpepsen wa oBlly
Henoctpuxeno Bcero norepy, T
cTpuTanst IIepeTH, 1T Ceuka mepcTy, T
IepeTH, T
Bricokas 18,3 10,2 27,6 79,6
Cpenmnsist 11,5 25,0 54,6 87,8
Huskas 7,2 31,6 81,6 113,4
Kornma pyHO cHMMaeTcs ¢ OBIBI B IIETIBHOM BHJIE ~ OIUIAYMBACTCS 3HAYMTEIBHO HIDKE, YeM pyHHas

6e3 paspbiBa, 3TO SBIAETCS OCHOBHBIM (PAKTOPOM
xopoiei cTpmwkku. Ecimm pyHO OyzmeT cocTosith U3
MHO)XECTBA Pa3pO3HEHHBIX KYCKOB, 3TO OCIOXHSET
pabory mpm KiaccupoBaHMHM. KiaccupoBIIHKam
TpyAHO OyJIeT NeNUTh €ro Ha KJIAcChl M MOJKIACCHI,
BBIICJIATh HHM3IIME copra. [Ipm 3TOM, KyCKOBYIO
[IePCTh TPHUXOIUTCS OTAEIBHO CKIAAUPOBaTH U
YIaKOBBIBATb.

[Toka3aTenn KkadecTBa IMIEPCTH W KOXHU IPH
paboTe crpuraneil pa3HOH KBAIU(QHUKALMH ITPUBEICHBI
B Tabimne 4. Pesynbrarbl paGoThl TOKa3aJld, 4YTO
CTpHUTalll HU3KOW KBaJU(UKALMK JOIyCKaIH OOJIbIle
BCEX pa3pblB pyHA Ha KJIOYKH. [IpH 3TOM M3 KaXI0ro
pyHa BBIIEISUIN OT 4-X 710 7 KYCKOB HIEPCTH, KOTOpPBIE

LIepCTh.

Ilpn KOHTPOJIBHBIM 3aMepbl [UIMHBI IIEPCTH
BBIICHEHO, YTO TEPECTPHUI IIEPCTH IPOUCXOIUT Ha
BbIcoTe mtanens a0 1 cm (12,5...54,2% wu ot 1,1 nmo 2
cMm (6,2...38,4%). TloaToMy, 3HAUUTENbHBIE TOTEPHU
HIEPCTH IPOUCXOSAT B BUAE CEUKH (TalII. 4).

XpoHOMeTpakHBIE HAOIIOACHUS ITOKA3aJlo, YTO
CTpHUrajb HE3aBUCHMO OT KBaJIH(HKAIMU, B CPEIHEM
JiemaeT Ha Kaxaon osie ot 1,8 70 6,7 mope3oB KOXH.
Crpuraim HU3KOH KBUTM(HUKALUK JOIYCKalOT OOJIbIIIe
BCEX IOpe30B. Takke yCTaHOBJIEHO, YTO CTPUTAIIN
BBICOKOH KBaJM(UKaMU HCHOJIB3YIOT B cpeaneM 90%
LIMPHUHBI pexylIe napsl, cpeaneit — 80%, a ctpuranu
HU3KOH KBaM(UKaMK TOIBKO 64%.
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Tabnuna 4.
IMoka3aTenn ka4yecTBAa HIEPCTH M KOKH NMPH padoTe CTPUraJieil pasHoii KBaJIM(UKANHHA
0 Kpamudukams crpuraneit
N Haumenopanue pa6ot ukattz C1p
/i BbICOKast cpeHsis HH3Kas
1 OcTpukeHO OBell 3a IeHb, TOJL. 55 34 22
2. Vcnonb30BaHO MMPUHBI 3aXBaTa rPpeOeHKH, %o 90 80 64
OITYILIEHO Pa3pbIBOB OJTHOTO PyHA Ha KYCKHU
T
Beicot a BOJIOKHA IIPH T1 ure, %o:
. coTa cpesa BO Z[00 1acl:4p epectpHre, % 125 189 542
: 6,2 135 384
orlmo2cm
5. JlonytieHo ope30B KOXKH, T 18 43 6,7
Kak mnoxenanue HEOOXOOWMO OTMETHTb, 4YTO
HauMHAIOLIME CTPUTAIM C CaMOro Hayajla OBJaAesu JIUTEPATYPA
OCHOBHBIMH TIpaBWJIAMH OOpAICHUSI C MAaIIMHKOH M 1. Kpucrooxk  B.M. TexHonoruueckue u

MOCJIC/IOBATENILHO ~ BBIMIOJIHSUIA  TIPHEMOB  CTPHIKKH.
Hamo HayuyuThCs MpaBUIBLHO OOpAIIATHCS C OBLOW U
YMETh TNpH HEOONBIINX YCUJIMSX YICPKHBATh €¢ B
HYXKHOM MoJioxeHud. [ 3Toro tpedyercst He OIUH
roji TmpakTu4eckoil paborel. HeoOxomumo, dYTOOBI
MOJIOJIBIC CTPUTATM HE THAJIUCh 3a KOJHYSCTBOM
OCTPIIKCHHBIX OBEIl, & IJIABHOC BHHMAaHUC YACIISLIU
Ka4ecTBY paboThl, HE JOMYCKAIU MEPECTPUTU LIEPCTH
(ceukw), pa3pbiBa pyHa U MOPE30B KOKH HA )KUBOTHBIX.

BbIBO/IbI
1. TloBplmieHME TPOHM3BOAWTENBHOCTH TPYZAa
CTpUrajel 3aBHUCHT, TIPEeKAE BCEro, OT WX

KBaNU(pUKALMK, HO IPH 3TOM OOJBIIOE 3HAYECHHE
HUMEET COCTOSIHUE 00pabaThIBACMBIX OBCII.

2. OgHMM W3 BAKHBIX MEpONPHATHH IO
YIy4IIEHWI0 ~ KadyecTBa  IEPCTH,  IOBBIIICHHUIO
MIPOU3BOIUTEIHHOCTH Tpyaa cTpuranen u
YMEHBIUICHUIO TOTepU IIepcTH (MEepecTpur, Ceuka,
mopesbl M T.J.) B  OBIEBOJCTBE  SIBISIETCS
npeJBapuTeIbHas MNOATOTOBKA OBEL K OCHOBHOH
CTpPHKKE.

3. Ilpu omeHke TIOJydYEeHHOH  NPOIYKIHH
YCTaHOBJIEHO,  4YTO  YHOUTaHHOCTh  >KMBOTHBIX

MOJIOXKHUTEIBHO BIUSCT Ha KadeCTBO CTPIDKKU. [lpm
TOM TOBbIIAaeTcs ee KadectBo Ha 6..10% wu
CHIDKAIOTCSI TOPE3bI KOXKHU, MEPECTPUKKH, CEUKY H T.JI.

4. YCTaHOBIEHO, UYTO CTPUTAIH BBICOKOM
KBaJH(pUKaIIU JO0OMBAIUCh BBICOKYIO
MPOM3BOIUTEIBHOCTh TpyJa W Jydllee KadecTBO
CTPMOKKH, IPOBEZCHNEM HanboJiee IJIMHHBIX TPOXO0I0B
Y 3aXBaTa OICPCTH ITOYTH B OJHYIO IUPUHY TPEOCHKH.
Takxe BBISICHEHO, HHM3KMH W paBHOMEPHBIA cpe3
mepcta (He 6omnee 0,5...0,6 cM) MO3BONSAET MOBEIMIATH
HACTPUT ¢ KaXKJI0M OBIBI HA 5...7 %.
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®APMAKOTEXHOJIOTTYHI JOCJIJI)KEHHSA 3 BABOPY T'EJIEYTBOPIOBAYA I'I/TIPO®LIBHOI
®PAKIII BITEJIO JJISA TIKYBAHHS MACTOIIATIN

Abstract. The experimental justification of the composition of the hydrogel fraction basis as a bigel
component for the use in the scheme of complex mastopathy therapy is presented in the paper.
Pharmacotechnological studies of rheological and textural parameters of experimental samples were carried out.
On basis of the results obtained the gel-forming agent was selected and its concentration was determined. Based
on the study of moisture retention and absorption properties of the developed samples, a hydrophilic non-aqueous
solvent was selected.

AHoTamis. Y poOoTi npecTaBiIcHe eKCIIepUMEHTAIbHE O0IPYHTYBAaHHS CKJIay OCHOBH (PpPaKIii TiIpOTEI0
SK CKJAHOBOi Oiremo Ui 3acTOCyBaHHA B CXeMi KOMIDIEKCHOI Tepamii wacromatii. I[IpoBeneHi
(hapMaKOTEXHONOTIUHI JOCIiKECHHS PEOJIOTIYHMX MapaMeTpiB, TEKCTyPHUX IMOKA3HHUKIB E€KCIEPUMEHTAIBHUX
3pasKiB, 3a pe3yibTaTaMu SKUX 0OpaHO relieyTBOPIOBaY, BH3HAUYCHA HOro KOHIEHTpallis. Ha ocHOBI BHBUCHHSA
BOJIOTOYTPUMYBAJIBHUX Ta aOCOPOLIHUX BIaCTUBOCTEH PO3pOOIICHIX 3pa3KiB 00paHO TiapodiTbHIA HEBOIHUI
PO3YHHHUK.

Keywords: hydrogel, bigel, texture analysis, rheology, hydrophilic non-aqueous solvent, mastopathy.

Kmouoei cnoea: zciopocenv, 6icenv mekcmypuuii ananis, peonozcis, 2iopoinbHull HeBOOHUL pPO3UUHHUK,
macmonamis.

Beryn. [IpoGmema  mikyBaHHS —~ MacTOIATIi,
3BOXKAIOYM  HAa  BENUKMHA  PU3UK  3JOSKICHUX

(Tparcdep) TEXHOIOTIi APYTUM eTaroM, SKHI epeaye
[IPOMHUCIIOBOMY BUPOOHHIITBY [3].

HOBOYTBOPEHb, € BaXJIMBOK 1 BHMAara€ Cy4acHHX
miaxomiB 10 GapMpo3poOKH JTiKapChKUX Mpenaparis,

IO 3aCTOCOBYIOTBCS B  KOMIUIGKCHIH  Tepamil
3aXBOPIOBaHH.
3aranpHuit METOIOJIOTTYHUHA uihivebit o

(hapmarneBTHUHOT pO3poOKH JIKAPCHKHUX TpernapariB
crangaptu3oBanuii B kepiBHunTei ICH Q8 [1]. B
Ykpaini IpuHHATO TAPMOHI30BaHE 3 HUM KEPiBHHUIITBO
CT-H MO3Y 42-3.0: 2011 «Jlikapceki 3aco0Owu.
®dapmaneptryHa po3podka (ICH Q8)» [5, 9].
BimnoeimHo no Kepisaunrea ICH QI10, ske

periiaMeHTye  (apMaleBTUYHY CHCTEMY  SIKOCTI,
(apmaneBTHYHAa pO3poOKa € HEpIINM  €TaroM
JKUTTEBOTO IMKIY TIpernapaTiB, a IepeHeceHHs

dapmarieBTHUHa CHCTEMa SIKOCTI HOBHHHA OYTH
HAIlleHAa Ha  JIOCATHEHHA  SKOCTI  MPOAYKIIl,
BCTAaHOBJICHHS 1 MIiATPUMaHHA KOHTPOJIEOBAHOTO
CTaHy, CIpPHSHHSA IOCTIHHOMY moJimmeHH0. Mera
(apMareBTHIHOI PO3POOKHM — CTBOPHUTH Hpemapar
HaJIeXKHOI SKOCTI 1 O0OrpyHTyBaTH mpomec Horo
BUPOOHUIITBA, 100 MOCTIHHO BUITYCKATH MPOAYKIIIO 3
3aJaHUMH (YHKIIOHATBbHAMH XapaKTEPUCTHKAMH [4].

Jlikapceki mpemapart, MpeaCTaBIeH] JIiKapChbKOIO
(dhopmoro Girenb € MEPCHEKTUBHUMU JIJIST MEAWYHOT 1
(apmaneBTHYHOI Taly3i, Tak SK BOHHM 3a0e3NeUyIOTh
HeoOXimHy (apMakoTepamneBTHYHY JIil0, MaloTh
riepeBary nepej MassiMi, IpH X HaHECEHHI Ha WIKipy
HE TOPYLIYETHCS 11 AuXanbHa (QYKIisi, He BTPa4a€eThCs
BOJIOTA, TPHUCYTHICTH OpraHo- i rizpodasu m03BOJIsIE
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JIOCSITTH TIPOJIOHTYBAaHHS il JIIKApChKOTO Hpenapary,
CTPYKTPYPOBAHICTh KOXKHOI 3 (a3 Oireinro — opraHo- ta
TIPOTEITIO TO3BOJISIOTH JOCSATTH MEXaHIYHOT CTIHKOCTI
Ta BUCOKHUX CIIOKUBUYHMX SAKOCTEH mpemnapary [7,8].

Kpurepismu BUOODY ONITUMAIILHOTO
TeNIeyTBOPIOBAaYa €: OCOONUBOCTI (Pi3UKO-XIMITHUX
BJIACTUBOCTEH; KOHICHTpamis, sfka O 3abe3medyBaia
HEOOXiIHY B’SA3KICTh 1 CTaOUIBHICT TEJII0; MOXKIIUBICTH
PEeryJIIoBaHHS CTPYKTYpPHO-MEXaHIYHHX BIaCTUBOCTEH;
BIZICyTHICTh TOKCHYHOI [ii, XIMiYHy CyMICHICTb;
TEXHOJIOTIYHY 3py4HICTB; CTaOUIBHICTH PO3POOIEHOTO
mpemnapaTy B mpolieci 30epiranHsi; 3a10BiJIbHI CCHCOPHI
BJIACTHBOCTI; EKOHOMIYHY JOIIIBHICTH [2,6].

Ha croroani ¢apmarieBTHUHHI PUHOK MPOIOHYE
JIOCTaTHBO HMIMPOKHHA aCOPTHMEHT M’SIKHX JIIKapChbKHX
3a2c00iB BITYM3HSHOTO Ta 3aKOPJOHHOTO BUPOOHHIITBA,
B TOMYy 4YHCHi 1 TemiB, A 3aCTOCYBaHHA Y
nepMaToioriuHii mpaktumi. [Ipote, BiacyTHIN rens,
JUT KOMIUTIEKCHOI Teparrii MacTonarii, Tomy, po3po0ka
TaKOT0 JIIKAPCHKOT0 3ac00y € aKTyaJIbHOIO.

Mera pobGoru. MeToro poboTH  cTama
(dapmarieBTHYHa pO3pOOKa OCHOBH TIAPOTENO  SIK
CKJIQJIOBOT Oiresiro Uit JiKyBaHHs MacromaTii. Sk

akTuBHI (apManeBTuyHi iHrpenientn (A®I), o
BXOAATh 10  rigpodineHoi  ¢pakuii  Giremro,
MOMEPEeHIMH  JOCHI/DKCHHSIMH ~ Oynu  oOpaHi:
IHIOMETAIlMH — TOXiMHE IHIOMY, IO IyKe Jo0pe
3apeKOMEeHIyBaB cebe y 60poThOi 3 HOBOYTBOPEHHAMHU
MOJIOYHOi ~ 3aJI03H, TOPMOHOBMICHa  CyOCTaHIIisA
MPUPOIHOTO IOXOKEHHS — SKCTPAKT XMEJIIO MINIIOK
pigkmit (1: 2), sK peYOBHWHH, OO0 MAlOTh A0OpY
PO3CMOKTYBaJIbHY MHif0 IO CKJIAAy TeIf0 BBEIH KaJiio
Homua Ta MarHiro cynsdar [12].

Marepianu Ta MeToan gocaimkenHs. B skocti
00’€KTIB  JOCH/DKEHHS  pO3IJIaiy  HacTyIIHI
rejeyTBoproBaui:  reapokcierwinemoinody  (IELD)
mapku Natrosol 250 L, , kapbomon mapku Ultres 21,
Hatpito amerinat «Sodium alginate», BupoOHHUIITBA
¢dipmu «Hairhang Co.,Ltd.». Sk rizpodinbHi HEBOMHI
posunmuHukn (CHP) mocmimxyBamm rTiimepon Ta
MPOMNiIICHTTiKOIb. B poOoTi BUKOpUCTaHI METOIU
(hapMaKOTEXHOIOTIYHHUX TOCIIIKCHb.

OTpumaHi pe3yJbTaTH Ta iX OOIrOBOpPEHHS.
Ckymamy eKCHepUMEHTAIBHUX 3pa3KiB HaBENCHO Y
Tabm.1.

Ta6muus 1
Cri1aiM eKCIePUMEHTAIbHUX 3Pa3KiB 0CHOBH TiIpOresio
e I'ElL, r Kapbormon, r Hamuo [miteport, T Tpomeramon, r Bona
3paska AJIBIIHAT, T OUMIICHA, T

1. 2,0 Ji0 100,0
2. 25 Ji0 100,0
3. 3,0 Ji0 100,0
4, 0,5 05 10 100,0
5. 1,0 1,0 Ji0 100,0
6. 15 15 Ji0 100,0
7. 5,0 50 10 100,0
8. 75 50 10 100,0
9. 10,0 50 10 100,0

Cnmparouncb  Ha  TIONEpeIHI  pe3yJbTaTH
JIOCJIIIPKEHb HU3KHM HAYKOBIIIB Ta BIIACHHUX JIOCIIPKCHb,
suBuanu 3pasku [ EL] Natrosol 250 L 3 konteHTpariieio
Bim2 mo 3 %[1, 13].

3pa3ku  TIAPOTEN0  TLAPOKCIeTHIIEIONO3H
Natrosol 250 L BHrOTOBISUIM 32 HACTYMHOIO
TEXHOJIOTIEFO: po3paxoBaHy KUTBKICTb
rejeyTBOpIOBaYa  3aJMBaIM  BOJOK  KIMHATHOL
temneparypu (15 — 20 % Bix 3a3HaYeHOT MacH Teno),
3aJMIIaIM Ha 2 TOA Uil HaOyXaHHs, MICIs 4Ooro
HarpiBanu 10 Temmneparypu 80 — 90 °C mo moBHOrO
PO3UMHEHHS CyOCTaHIIi, IOBIIFHO MEPEMIIIyIOUH.
OTtpumyBaiu mpo3opi, Oe3 3amaxy, HENWIKi rem 0e3
TPYA0YOK Ta OyILOANIIOK MOBITPSL.

JpyruMm  JOCHIIPKYBaHMM  TrelleyTBOPIOBAUYEM
obpanu kap6omon (kapbomep) Ultres 21. Bin sBisie
c00010 3MIMTI TOJIIMEPH aKPUJIOBOI KHCIOTH, MapK{
SKAX PI3HATbCS 32 TOKa3HUKAMHU  [PO30POCTIi,
3JIATHOCTI JI0 3aryIIEeHHs, CTYIIEHEM OYMILIEHHS Ta iH.
Kap6omnonu Bupi3Hs€ BUCOKA 3aryIlyBajibHa 31aTHICTh
npu HU3bKUX KoHUeHTpauisx — 0,5 — 2 %, npore 3
METOI0 KOPEKIlii KHCIIOTO CEepeJOBHIa HEOOXITHOIO €
CTajlis HeWTpami3allii reio.

J1s otpuManHs rigporenis kapoomnomy Ultres 21,
NoJiMep HAHOCHJIM TOHKHMM IIIapOM Ha OBEPXHIO BOJU

OYHINEHOI 1 3aJMIIaIy s HaOyXaHHs TpH KiMHATHIH
Temneparypi Brpoaorx 30 xB. [licnsa HaOyxaHHS I
YTBOPEHHS cTablIBHOTO TeJIo MIPOBOIVIIN
HelTpaizarito TPOMETAMOIIOM. M'SKICTB,
PIBHOMIpHHH PO3IOMALN IIF0Y0T PEYOBHHH, B'SI3KICTH i
CTPYKTYpHAa CTIHKICTh TeNI0O Ha OCHOBI KapOOIoiy
3ajexuTh Oarato B 4omy Bix pH cepenosumia. 3miHa
e(eKTUBHOT B'SI3KOCTi, 3aJIe)KHO BiJi BHKOPHUCTaHOTO
HEWUTpali3yBaJbHOTO areHTa, IOSICHIOETHCS PI3HUM
MEXaHi3MOM HeWTpajizaulii, 10 NPHU3BOAUTH JIO
HOPYIIEHHS] BHYTPIIIHBOMOJIEKYJIIPHUX 3B's13KiB. [1pu
HeliTpamizanii amiHaMu acomiaris KapOOKCHIBHIX
TPYIl YaCTKOBO TPHUTHIYYETHCS 32 PaXyHOK YTBOPEHHS
KOMIUIEKCIB 3 aMiHOTPYTIOO SIK MOJIEKYJISIPHOTO, TaK 1
ioHHOTO THITY [2].

OTpuMaHi 3pa3ku TEN0 Ha OCHOBI KapOormoiry
Ultres 21 mamu MeHIn 3a10BifIbHI OpraHOJENTHYHI
BJIACTUBOCTI, Hixk 3pa3ku remo ['Ell 3a mokaznukamu
MPO30POCTi Ta 0fHOPiHOCTI. [TopiBHIOIOYHN 30BHINIHIN
BHIIsAZ resieBux ocHoB Ha ocHosi I'ELL Natrosol 250 L
ta kap6omomy Ultres 21 moxemo CTBepIKyBaTH, IO
3pasku Ha ocHosi I'EIl Natrosol 250 L marore Ginbin
OJTHOPIJTHY TEKCTYpY.

HactynmHuM  JTOCHIIPKEHHM — TrelieyTBOpPIOBaueM
craB Hatpito ambrinatr «Sodium alginate» — cinp
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ANBrHOBOT KHCJIOTH, 110 MICTUTh Y CKJIAJIi 3aJHIIKH 3-
D-manyponosoi (I) i a-L- rymayponosoi (II) xucior,
3’€/1HaH1 B-T1iKO3UIHUMU 3B’ s13KaMH. Y TBOPIOE CBITIIO
—KOBTI Tiiporedi 3i cieru(iYHIM CIIa0KUM 3a1axoM y
miamazoni pH Bim 4 mo 10. TemeBi ocHOBH 3
3aI0BUTHHIMH CTPYKTYPHO-MEXaHIYHIMHA
BJIACTUBOCTSIMHU YTBOPIOIOTHCA B niarazoHi
KoHHeHTpamiit Bimx 5 mo 10 %. JInd mpuckopeHHsS
IpOLEeCY TeICYyTBOPSHHS IPOBOAATH  IONIEPEIHE
JCIIEpTyBaHHs HATPIIO anbriHaTy 3 TiApoQiIEHUMHU

HEBOJAHUMM  PO3YMHHUKAMM  (TIPOIIJICHIJIIKOJIEM,
€TaHOJIOM, IJIILIePOJIOM Ta iH.).

TexHounoriss OTpUMaHHsS 3pa3KiB  TiAPOTENIo
nojsraja B HACTYNHOMY:  HaTpilo  ajbriHat
COMIOOLTI3yBaI  TJIIEPOJIOM,  JONABAIA  BOXIY
OYHINEHY, CYMIII TMEepeMillyBald TPHU CEepeaHiX

obeprax Mmimanku Bpogosx 10 — 15 xB. OrpumyBanu
NPO30pHH renb CBITJIO-)KOBTOT'O KOJIbOPY.
OpraHoyslenTHYHy OIHKY NOKa3HWKAa KOHCHCTEHIIi{
refiB Ha OCHOBI HaTpiro aibprinary «Sodium alginate»
HaBEeJCHO B Ta0I. 2.

Ta0nums 2
OpraHoJyienTHYHA OI[iHKA KOHCUCTEHILII aJIbTiHATHUX IreJiiB
KoHrieHTpariist ajbriHaTy HaTpiro B .
HCHTpattis azbr o Ty Hatp OpraHoJIenTHYHa OLiHKa
po3unHi, %

5 KoHcucTeHis otHOpiIHa, BsI3Ka, TeKy4a, J00pe KeJlboBaHa

75 KoHcucreHmist ofHOpiTHA, TyXKe Bs3Ka, IyCTa, MaIOTeKy4a, CUIIEHO
' JKENbOBaHa

10 KoHcucteHwist oHOpiIHA, TyKe Bs3Ka, TyKe I'yCTa, HIUIbHA, IPAaKTHIHO

HCTCKY4a, Iy>KC CHJIBHO KCJIbOBAHA

HactymauM eranoM po0OTH CTalno BHUBYCHHS
3aNIC)KHOCTI  MMOKa3HMKA B SA3KOCTI  3pa3KiB  Bif
KOHIICHTpAIIil reieyTBoproBadiB (puc. 1).

n,mlla ¢

20000
17500
15000
12500
10000

7500

5000

2500

0

2,5 3
C,%

Puc.1 Pezynomamu 0ocnioscennst 6 sazxocmi eenie I'EL] maprxu Natrosol 250 L
y Oianaszoui konyenmpayiti 0,5 — 3,5 %

Sx cBiYaTh pe3ynpTaTu HorepeHix
JIOCIIIJDKEHb, CTPYKTypHa B'SI3KICTh 3pasKiB  pi3Ko
MiABUIIYEThCS 31 30UIbHIeHHSIM KoHIEeHTparii [EL]
Natrosol 250 L B mocmimkyBaHomy iHTepBai
koHuentpaiiit (Bix 1,5 nmo 3 %) (puc. 1). 3pasku 3
koHneHTpamiero 1o 0,5 % Oymm pigkumu, a 3

KOHIIeHTpalieto Bume 3 % — ayxke TYyCTUMH, 3
rpyAKaMd, [0 B TOAAIbIIOMY MOXE CTBOPHTH
TPYAHOLII m[pH po3podIli mpemapaty 1  #oro
3aCTOCYBaHHI, TOMY [aHi 3pa3ku Oyjiau Bigpasy
BUKJIFOUCHI 3 CKCIIEPHUMEHTY.
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Puc. 2 Pesynomamu docnidscenns 6 'sskocmi 2enie kapbonony Ultres 21 sanescno 6io xonyenmpayii 0,5 — 1,5 %

KinmpkicTh KapOoIoiry B Telli CyTTEBO BILTHMBAE Ha
peosorigni BiactuBocti cuctemu [7, 10]. Temp 3
KOHIIeHTpaliiero B iHtepBaii 0,5 — 1,5 % mae mobpy
IUIMHHICTE 1  B'AI3KiCTh.  SIKIIO  KOHIIEHTpAILis

f.mIla" ¢
140000
120000
100000
80000
60000
40000
20000

0

=
N

4

nepeBumye 2 %, CIo4aTKy YTBOPIOETHCS HEOTHOPIIHA
BOJHA JWCIEpCis, Mmicias HeWTpamizamii — IIiTbHUN
reab. Lle CiOyXuTh NPUYMHOIO HEPIBHOMIPHOTO
PO3MOALTY AiF0U0i PEUYOBHHHU B OTPUMAHOMY TeJIi.

1
6 8 0 C. %

Puc. 3 Pesynomamu oocniodicenns 8 'a3xocmi eenie Hampiro anveinamy 6 dianazoni konyenmpayii 5 — 10 %

Omke, 3 oODiAy HAa 3HAYCHHS B’SI3KOCTI
ANBriHATHUX  TeNiB,  PE3yNbTAaTiB  JOCIHIIKEHHS
MIKpOOIOJOTiYHOT YHCTOTH 3pa3KiB, TOHATIBIITUM
JIOCJTIJDKEHHSIM TTiJIIaBaJIi 3pa3ku rejiB Ha ocHoBi ['EL]
Natrosol 250 L Ta xap6omouy.

Jnst BUOOpY ONTHMaJbHOTO TIejieyTBOpIoBavya

OyJI0 TpPOBEJICHO BUBYEHHS TEKCTYpPH  3pa3KiB
Tiporesnto Ha OCHOBI Kapbonoy Ta
TiAPOKCIETUIIIIENOIO03H.

Tekcrypa  BU3Ha4aeTbcss  SIK  KOMOiHaIis
MEXaHIYHUX,  TEOMETPHYHMX 1  TIOBEpXHEBHX

BJIACTUBOCTEH, MIO CIPUAMAETHCS 33 JOIMOMOTOIO
MEXaHIYHUX, TAKTHJIBHHUX, Bi3yaIbHUX 1 CIIyXOBHX
peuenropiB. TekcTypHHI aHali3 BUKOPUCTOBYE pi3Hi
METOAM JUIA KUTbKICHUX BHUMIPIOBaHb BIACTUBOCTEH

JOCIIKYBaHOTO 00’ ekTa. HaltOinmbI BaXKIIHBI 3 HUX €
MEXaHIYHi, a TaKOX aHaji3 300pakeHb, SIKi MOXYTh
OyTH BHKOPHCTAHi Uil BH3HAYCHHS XapaKTEPUCTHK
ONTHYHUX (Bi3yaJIbHHUX) BJIACTHBOCTEH aHaJi30BaHOTO
o0'ekta. MexaHiyHMH aHai3 TEKCTYpPH LIMPOKO
BUKOPHUCTOBYETHCSI JUISi BH3HAUEHHS XapaKTEPHCTHK
HPOIYKTY B XapyoBiH, KOCMETHYHIH Ta
(dapmaneBTruHIi mpomuciioBocri [10, 11].

Amnamiz TEKCTYpH po3pobieHnx
ekcriepuMeHTaIpHuX 3paskiB reni [ELl Natrosol 250
L Tta xapOomony mpoBOAMIAM 3 BHKOPHUCTaHHSIM
anamizatopa Ttekctypu TA.XT.plus (Stable Micro
Systems Ltd, Godalming, Surrey, UK). Bci Tectn Oynn
IIpOBE/ICH] NpH KiMHaTHi# Temmeparypi (25 + 2 °C) i
TIOBTOPIOBAJIM TPH Pa3H.
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BUKOpUCTOBYIOYM  KOMI'IOTEPHY  IpOrpamy
Exponent, Oynu BUMIipsiHI TapaMeTpH TEKCTypHU: cuiia
nedopmarii 3paska, (MakcumalibHa CUia), 1 Hampyra
3cyBy (mwioma mifg  kpuBuM). [lns  mpoBeleHHS
EKCIIEPUMEHTY BHKOPUCTOBYBAJIM KOHYCOIOAIOHHMI
30ua. OOpani mapamerpu: rmOuHa 15 MM, IIBHIKICTH
3,0 mm/c. KoxkeH TecT mMOBTOprOBaid 3 pasw,
3HaXOAWJIM CepelHe 3HA4YeHHA Ta OOYMCIIIOBAIH
CTaHJapTHE BiIXUIICHHS.

3Ba)karoud Ha Pe3yJbTaTH aHaNi3y TEKCTYpH (puc
4, 5) MOXXEMO CTBEpIXKYBATH, L0 3pa3KH Ha OCHOBI
KapOOoII0Ty MatoTh OLIBIINI MOKa3HUK aJre3UBHOCTI, €
OLITBIII JTUITKAMHU.

[MpuiiMaro4n 10 yBard HaTypajibHe MOXOKCHHS
T1APOKCIETUIIIICITIONO3H, BIZICYTHICTh cragii
HeHTpamizaiii B TEXHOJOrIl OTPUMaHHS TeJIio,

OPTaHOJNIENTHYHI Ta TEKCTYpHI XapaKTePHCTHUKU
JOCHIDKYBAaHUX 3pas3KiB, AOIIIBHUM IIPH PO3poOIi
JIKapChbKOTO Ipenapary B poji rejeyTBOpoBaya €
sukopucrtanast ['ELL Natrosol 250 L y konrenTpartii 2
%.

Buxogsun 3 0cOONMBOCTEH  MPOTIKAHHS
MacTomnarii, M0 CYNPOBOKYETHCS HAOPSIKOM TKaHWH
MOJIOYHOI 3aJI03H, IS JOCATHEHHS OUIBII IIOBHOTO
BHBIJIbHEHHS JTIFOYMX PEUOBHH 13 pO3p00ICHOI OCHOBH
Ta Kpamoro iX NPOHWKHEHHS, 3 METOI0 CTBOPEHHS
JIKapchKOTOo 3ac00y 31 cTablIbHUMH KOHCUCTEHTHUMH
BIIACTUBOCTSMH, OyJa pO3MIIHYyTa  MOXJIUBICTH
YBEIICHHSI B OCHOBY T€JII0 TiAPO(QUIFHOTO HEBOJHOTO
posunnHuka (I'HP).

3 MeTor OOrpyHTYBaHHS BUOOPY TiipodiibHOTO
HEBOJHOTO PO3YMHHUKA Hamu Oyja JociijKeHa
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3aJIeKHICTD aAcopOLiiiHOT Ta BOJOrOYTpUMYBAILHOI
3MATHOCTI MOJCIBHUX 3Pa3KiB TiAPOTEICBUX OCHOB
T1IPOKCIETUIIIEITIONO3H B/l MPUPOIU Ta KOHIICHTPAIIT

I'HP. SIk 00’exTH BUKOPHCTOBYBaIM IJILEPOT Ta
npomninenriaikons (I1EN) y konnenTtpanii Bia 5 1o 10 %.

CkJaj JOCHIIHMX MOJENBHUX 3pa3KiB OCHOB
rejiiB HaBeJeHO B Ta0. 3

Ta6muus 3
CxJ1a1M A0CTiTHUX 3pa3KiB OCHOBH TiAporesio
Maca/ Homep 3pa3ka
KommoneHnt
1 2 3 4 5 6 7
I'EL Natrosol 250 L 2,0 2,0 2,0 2,0 2,0 2,0 2,0
[ niepon 50 75 10
[TporiieHrTiKOoIb 50 75 10,0
Boga ouriiena 10 100,0

OCMOTHYHY aKTHUBHICTh JIOCHIHUX 3pa3KiB 3anexkHICTh a0COPOIIHOT 3MaTHOCTI JOCHITHUX

BUBUaIM 1pH Temnepatypi 37 £ 1 °C y nocnigax in vitro
METOJIOM Jiaiidy Kpi3b HamiBIPOHUKHY MeMOpaHy 3
IHEPTHOTO  MOPHUCTOTO  IIEIOJIO3HOTO  Martepiary
Cuprophan Type 150 pm 3 HaBa)XKOIO T€JIE€BOi OCHOBH
10,0 r. BuzHaueHHS MacH BHYTPIIIHBOTO IMMITIHApA
IiamizaTopa TPOBOAMIM 4Yepe3 KOXKHY TOAWHY.
KinpkicTh pinuHH, Ky TOTIIMHAE OCHOBA, BUPAKaIH Y
BIZICOTKaX 10 MacH 3pa3ka. 3pa3Kd BUTPUMYBAIN y
tepmoctari TC80M-2, 3BaxxyBanu Ha Tepe3ax BJITK-
500 3 TounicTio + 0,01.

30

25

20

15

10

6rog

2 rof 4rop,

H3pa3ok1 Il 3pa3ok 2

-~ 3pa3ok3 #3pa3ok4 #3pa3ok5 D3pa3ok6

3pasKiB TiPOreICBUX OCHOB Bifl CKJIaJy HABEJCHO Ha
puc. 5.

Sk BUIHO 3 pHC. 5, YBEIEHHS 10 CKJIaJy OCHOBU 2
% TI'EL] Natrosol 250 L TI'HP 3Ha4ynHO 30imbluye
aacopOUiiHy 3OaTHICTH OTPUMAaHHUX 3pa3KiB TelliB.
Haii0inpmmii BIJIMB HA OCMOTHYHY aKTHBHICTH Mae
MIPOTUIEHTTiKONb y KoHHeHTpamii 7,5 1 10 % Ta
rinepon y korneHTparii 10 %.

24 rop,

8roa

12 rop

Il 3pasok 7

Puc. 5. Jiaepama abcopbyitinoi 30amnocmi 3paskie 2enedoi OCHOBU 341€HCHO
6i0 'HP ma tio2o konyenmpayii

Buxonsun 3 pe3ynbraTiB, HaBeJJEHUX Ha PUCYHKY
5, JOCHipKyBaHI 3pa3kd Malld JIOCHTh IOMIpHI
OCMOTHYHI BiacTHBOCTI. B Xoxmi ekcrepuMeHTy
BimMideHo, 1m0 ocHoBa 0e3 I['HP wmakcumanbHy
KIJIBKICTh BOIM abcopOyBana mpotsaroMm 4 rox, i3

TIPOTIUIEHTIIIKOJIEM Ta TIILEpOoJIoM — 6 ToJ, Micisl 4oTro
MIPOLIEC TaIbMYBaBCS 1 TPOXOAUB Yy 3BOPOTHOMY
Hampsimi (12 — 24 rox), mo MATBEPIKYE HOMIpHI
JeriapaTyBanbHi BmacTuBocTi ooparux I'HP i 3BopoTHi
nudy3iiiHi mpouecu. OCHOBA 3 JOJABAHHAM TIIIIEPOITY
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B kimbkocTi 10 % (3pasok 4) mana JOCHTH CYTTEBI
O1IbII CTAJ HOKA3HUKH, Maiike He CIIPUYMHSIIA BTPATI
BOJM Ticist 6 TOIMH EKCIEePHMEHTY, B TOH Hac, sK
3pa3ku Ne 6 Ta 7 TOCTYIOBO, ajne BTpavaiH ii.
BonoroyrpumyBaibpHy 3[IaTHICTH 3pa3KiB
TiAPOTEN0 BU3HAYAIM 3a JOMOMOTOIO BOJOTOMipa
AXIS cepii AGS Ha ocHOBi BariB AG. 3MmiHH Macu

3paskiB ikcyBanu npu Temueparypi 105 °C npotsrom
25 xB. HaBaxkky reiro nomimaiy Ha Baru, (pikcyBaju
macy (£ 0,001) Ta 3akpuBamM aBTOKEpaMiYHUM
HarpiBaueM. [Ipuctpiii aBTOMaTHMyHO (iKcye dHac i
BIICOTOK BTpaTh Macu. Pe3ympTatd HOCHIIKEHB
HaBeIEeHO B Ta0II. 4.

Tab6muusg 4

3naTHiCTH A0CTIIZKYyBaHHX 3pa3KiB OCHOBH Tigporesio 10 yTpUMaHHS BOJIOTH
(Temmnepatypa 105 °C, n =5)

3pazok Yac noBeeHHs 10 MOCTIHHOI MacH, XB 3aymmkoBa Maca 3paska, %
1 20,5 97,53 +0,8
2 255 94,64 +0,7
3 26,4 93, 55+ 0,7
4 27,8 92,55+0,4
5 28,5 93,56+ 0,6
6 28,9 92,16+ 0,6
7 29,2 91,15+ 0,6
Sk BUmHO 3 AaHUX TaOx. 4, YBEOCHHS IO CKIamy Jlitreparypa.
rejmo I'HP 306inpmrye BOJIOTOYTPHMYBaTIbHY 3,I[aTI-£iCTI> 1. Jlebemmuenr O. ]v3 N3yuenune  psna
Tiporemo, THM CaMHM MIBUINYIOYM  HOTO  peomapaMeTpoB TeNeBOn OCHOBBI c

CTablIbHICTh TpOTSroM 30epiranus. [lopiBHsHO 3
ocHoBowo 0e3 [I'HP, yBemenns riinepony uu
MPOIMIUICHITIKOIK0 3HAYHO 3MEHINYE BTPAaTH Macu
3pa3KiB OCHOBH Tigporerto. 3pasku Ne 4 Ta 6 maibke He
BIZPI3HSIIOTBCSI 32 TMOKa3HMKAMH BOJIOTOYTPHUMAHHS,
npoTe OUIBLI CTai 3HaYEeHHs aJICOPOLIHHOT 30aTHOCTI
3pa3ka Ne 4 naroTh 3MOTYy BUKOPHCTOBYBATH B SIKOCTI
I'HP riinepon B korHteHTpamii 10 %.

OcrarouHnii  BHCHOBOK IIPO  MOXJIMBICTb
BUKOPHCTAHHS TJILEPOITY y CKJIaJi OCHOBH TiJpOTEII0
MOJJIMBO 3pOOUTH JIHMIIE TMICIsA HU3ZKH JIOCIiIKEHb
BIUIMBY Ha IIOKa3HMK OCMAaTHYHOI AaKTUBHOCTI Ta
BOJIOTOYTPUMYBAJIbHUX BJIACTUBOCTEH TIIILEPOITY Ta
€TaHOJNly, SIKHii Oyme MICTHTH TiApOreib B SIKOCTI
po3unHHKKA 01HOTO 3 ADI — iHgOMEeTaIHHY.

BucnoBok. Chouparoynch Ha  pe3yJbTaTH
PEOJIOTIUHHUX JIOCIIJDKEHh Ta TEKCTYpHOTO aHalizy
00paHO reneyTBOPIOBaY — TiJIPOKCIETHIILENION03Y Ta
BU3HAYEHO HOTO KOHIIEHTpAIlilo, 110 CTaHOBUTH 2 %. 3
METOI0 3aI00iraHHsl BUCHXaHHIO BOJHOI (a3 B reui,
MiBUIICHHS DPIBHS BUBUIBHEHHS Ta BCMOKTYBaHHS
JIIIOYUX  PEYOBHMH, OOIPYHTOBaHa  MOJKIIMBICTB
BUKOPHCTAHHS HEBOJIHOTO TiIpodiIbHOr0 pO3UMHHUKA
—rinepody B koHueHTpaitii 10 %.

JocnimkeHHs: 3 BUOOPY TiIpOrelto K CKIaI0BOT
6iremmro MOXyTh OyTH POIOBKEHI
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