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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.

Kypac Jlunusa /Imumpuesna
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AKTUBHOCTbD JEI'dIPOI'EHA3 IUKJIA TPUKAPBOHOBBIX KHCJIOT B YCJIOBHSIX
PA3JEJBHOI'O 1 COYETAHHOI'O JAEUCTBUSA XJIOPUJA KAIMUA 1 HUTPUTA HATPUSL.

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.

AHHOTaHl/Iﬂ. IIepe3 PEryIATOPHBIC PCAKIMM BBICOKOOHEPIETUYCCKUX MPOLECCOB B KIIETKE, B YaCTHOCTHU
IIUKJIa TPUKapOOHOBBIX KHUCJIOT, AEUCTBYIOT Pa3HOrO poja U CTPYKTYpbl kKceHoOnoTuku. Ha ceroguanrauii 1eHsp
HECAOCTATOYHO H3YUYCHHBIMHU OCTAIOTCA MEXAHU3MBI pPa3ACJbHOI0 MW COYETAHHOI'O BO3}I€I>’ICTBH$I KagMusa U
HUTPUTOB Ha BHGpFCTI/I‘IeCKI/Iﬁ oOMeH. B cBsi3u ¢ OTHUM, aKTYaJIbHBIMU SBJISIIOTCSA UCCJICAOBAHUA SH3UMOB IIUKJIA
er6ca B YyCJIOBHUAX Ka,HMHeBOﬁ, HPITpI/ITHOfI u KaIIMPICBO-HPITpHTHOﬁ I/IHTOKCI/IK&HI/Iﬁ B I''TaBHOM MO3Ir€, TKaHAX
MHUOKapaa U NIEYCHU SKCIIECPUMCHTAJIbHBIX JKUBOTHBIX (KpLIC).

VHTOKCHKAIIMIO MOAEINPOBAIIH CIIETYIOIIMM 00pa3oM: KaJIMUH XJIOpU — BHY TPUMBIILIEYHO, HATPUH HUTPUT
- ¢ uTheBOM Bonoi B o3¢ 1/10 LDsp oque pas B AeHp B TedeHue 10-TH cyTok. 3a00p Marepuana mpOBOIHIN
MOCJIC ACKAIIUTAlUH MO TUOIICHTAJIOBBIM HAPKO30M Ha 1, 14-, 28 JCHDb IOCJIC 3aBEPUICHNA BBO/Ia TOKCUKAHTOB.

HonyquHHe PE3YNbTAThI CBUACTCIILCTBYIOT O POCTEC AKTUBHOCTH CYKIIUHATACTUAPOTCHA3bI B TCUCHUEC BCETO
nepuoga MCCICAOBAaHUA BO BCEX HCCICAYEMBIX HaMHK OpraHax JKCHECPHUMCHTAJIBHBIX JKUBOTHBIX B YCIOBHAX
pa3zlem)1-10171 1 COYCTAHHOTI'O )ICI\;ICTBI/ISI XJopuJaa KaaMusd WU HUTpUTA HATpUA. B rimaBHOM MO3re M IeYyeHH B
YCIIOBHUAX BCEX HUCCIEAYEMBIX HAMU I/IHTOKCI/IKaLU/Iﬁ OTMEYCHO CHMKCHUEC AKTUBHOCTU U30LIUTPATACTUAPOTCHA3bI
Ha TPOTSHKEHUW BCETO NIepro/1a HAOII0ISHUSI.

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

Kutouesvie  cnosa:  sHepeemuueckuii  obmewn,  KAOMui — XA0puo,  HAmMpus — Humpum,  aib@a-
Kemo2nymapamoezuopo2enasd, u3oyumpamoesuopocenasd, CyKYyuHamoesuopoeenasd, MaiamoesuopoceHasda.
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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 LDsp), 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 111 — animals intoxicated with Sodium

Nitrite; group IV — 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  characterized by an increase in the activity of the
animals, we found a decrease in the activity of all the  following enzymes: o-ketoglutarate dehydrogenase — 3
enzymes studied in the early period: 2 fold isocitrate  fold, isocitrate dehydrogenase — 3.7 fold and succinate
dehydrogenase and succinate dehydrogenase, 6 fold -  dehydrogenase — 7 fold (Fig. 12).
ketoglutarate dehydrogenase and 10 folds malate
dehydrogenase (Fig. 12). The late period of combined
exposure of Cadmium chloride and Sodium nitrite was
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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.

1. Our studies have to establish 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.

4. The activity of isocitrate dehydrogenase
decreased during the whole period of the study in the
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 metabolism in
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
(ACEIs), angiotensin Il 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 y2. 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 puV 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 pV 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 puV.

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 uV, 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
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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 uVvs 5+ 1 puV, (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 uV, after
14 + 8 uV; p=10.040). 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 LAS40 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 pe3ynbTaTd moiboBHUX i labopatopHux Aociimkens 0yposemis (Dystric Cambisols,
Dystric Gleyic Cambisols) Crpuiicbko-CSHCbKOI BEpXOBUHH, SIKI € THIIOBUMH IPYHTaMHU Ui Ii€l TEPUTOPI.
BcranoBneHo, M0 BUKOPUCTAHHS IPYHTIB I CITBCHKOTOCHONAPCHKAMH VTiIASAMHU, 30KpeMa IIijJ puLIeto,
CIOPUYHAHWIO PO3BUTOK TPOIECIB AETpalallifHOTO XapakTepy, 30Kpema, BOAHOI epo3ii, 3MEHIICHHS BMICTY
ryMycCy, MOTIpLIEHHs CTPYKTYpPHO-arperatHoro ckiany. HaiicToTHiii 3MiHM MOPQOJIOTIYHIX O3HAK BHSIBJICHO B
IPYHTax, SIKi BAKOPUCTOBYIOThCS Mijl PULICI0 Ta TOPOJaMH 1 3a3HAJIM epo3iliHOi Jerpajaanii. 3a pe3yiabraTaMu
JOCIiIKEHb, MOTYKHICTH reHeTHYHOro mpodimo OyposemiB 3MeHmumnach Ha 16,0-57,4 cm. IpyHTH 3a3HAIM
epo3iiiHOi Aerpaaaiii Bij c;1aOKOro 0 HaJITO BUCOKOTO (KPH30BOI'0) CTYIICHSL.

B eponoBanux Oypozemax Crpuiicbko-CsSHCbKOT BEPXOBHHHU IPOCTEXKYEThCS MOTIPLICHHS CTPYKTYpHO-
arperaTHoro CkJjany, nepeylliIbHeHHS, 3MECHIIEHHSI BMICTY TyMycy. 30KpeMa, BMICT TyMycy B ropu3oHTi H (A)
eponoBaHuX IpyHTiB Ha 30,3-50,8 % MeHIINiA, ITOPIBHIHO 3 HEEPOAOBAHUMH BiIMIiHAMMU.

3arporoHoBaHO 3aX0.I1 OXOPOHH Ta MiHIMi3alii JerpajaiiHUX MPOIECciB Ta OXOPOHH I'PyHTIB. CIIijl TAKOX
3aIpOBaJUTH MOHITOPHHIOBI CIIOCTEPE)KEHHS 32 CTAHOM IPYHTIB 1 3eMeNbHHUX pecypciB Crpuiichko-CsHChKOT
BEPXOBHUHHU.

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

Kniouosi cnosa: 6yposemu, decpadayis, 600Ha epo3is, 2yMycC, CIMPYKMYPHO-A2Pe2amHuull cKiao, 0XopoHa
IPYHMIB.

HasBHicTs npo0JjeMu. YacTo cepen HAyKOBINB, JAETPamalifHOIO XapakTepy B TIPCBKHX IPyHTax
MPAIiBHUKIB arpapHOTO CEKTOpY, JICIBHWKIB MaHye  HaiiyacTime IOB’s3ylOTh 3 BUPYOyBaHHSAM JICIB i
JyMKa, IO IPYHTH TIpCBKHX CHCTEM MEHIIE  HAaCTYNHOIO aKTHBI3alli€l0 epo3iiHMX  IpPOIECIB,
BUKOPHCTOBYIOTHCS B CUIBCHKOTOCIIOJIAPCHKHX IJISIX,  reoekoaHoMaiisiMu. lle crnpaBemiMBO, aje CHEKTp
NOPIBHSHO 3 pIBHMHHUMH. HeratuBHi mpoumecu  jAerpajauiifHHUX MPOLECIB PH [bOMY 3HAYHO IIHPIIUHA
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i Horo po3kpuro HenoBHicTiO. [ipchki IpyHTH
IHTEHCHUBHO  BUKOPHCTOBYIOTBCS  MiJ  plUIEIo,
MACOBHIIIAMH, CIHOXKATTSAMH, IEpesIoraMu, TOpoJaMy,
3eMJIMH TPAHCIIOPTY 1 3B’SI3Ky, peKpealiiHUMHU Ta
CIIOPTHBHUMH 00’€KTaMH TOILO, IO YaCTO HEraTHBHO
BiZIOMBAETHCS HA TXHHOMY arpoeKoJOTiYHOMY CTaHi.
[pyHTH TipCBKMX CHCTEM € HAATO BPA3IMBHMHU [0
30BHIIIHFOTO aHTPONOTCHHOTO BIUIMBY i SIK HACIIIOK
3a3HAIOTH Jerpataiitanx TIPOIIECIB. Boun
MoTPeOYIOTh TEPIIOYEProBUX 1 OCOONMBUX 3aXOMiB
pamioHaJFHOTO BHKOPHCTaHHA Ta 30epexeHHs. Ha
JKallb, MpoOjieMa OXOpPOHH TipChKUX TIPYHTIB HE
TOBHICTIO BHpillleHa 1 Hajadi 3aJMIIA€ThCS B YUCII

npiopureTHux. ToMy aHalli3 Cy4acHOrO CTaHy
OyposeMmiB  Ctpuiicbko-CsSHCHKOI ~ BEPXOBHHH B
KOHTEKCTI ~ PO3BUTKY  IpoOLECiB  aerpajmamii €
AKTyaJIbHUM.

AHaJji3 monmepeaHix QocaiaKeHb. JJocTiHKeHHAIO
OyposzeMmiB Kapmar mnpuminsiace 1 OpHIUIIETHCS
3HaYHa yBara Yy TIpalsiX MOJbCHKUX, YECHKHUX,
CJIOBAIIbKHUX, YKPaiHCHKHX, PYMYHCBKHX, POCIHCBKHX
JIOCTITHUKIB. Y HayKoBHX mpamsax I'. AHapymieHka, 1.
Toronesa, I1. [TactepHaka, B. Kanieus, H. Beprannep,
®. Tomonshoro, O. Pynuesoi, II. Illyoepa, II.
BoiitkiBa, C. ITo3usika, B. I'acbkeBrya Ta iH., a TaKOXK
B mpaisix 3apyoikHux BueHux E. Pamanna, C. CkiOw,
3. I'pybu, A. 3nmaTHika Ta iH. BUCBITJICHO MHUTaHHS
TeHE3HCy, BIACTUBOCTEH, BUKOPUCTAHHS IPYHTIB [1, 2,
3,6,7,9,13].

Mopdoomnoriuni OCOONMMBOCTI  KapraTChKUX
Oypo3eMiB JeTallbHO BHBYCHI i ONMHCaHI B HAyKOBHX
nyOmikamisx . Amnppymenka, [ Toromesa, II.
[MactepHaka, B. Kanisus, I1. Boiitkia, B. 'acbkeBu4a
ta in. [1, 2, 3, 6, 7]. Pazom 3 THM, 3MiHH
MOpdoJIOTIUHMX ~ O3HAaK  Oypo3eMiB  BHACHiJIOK
rOCIoJIapChKOT JTISUILHOCTI JIIOJJMHHU, TPUBAJIOCTI Ta
IHTEHCHBHOCTI ~aHTPOIOI'€HHOTO0 BIUIMBY BHBYEHI
HEJOCTaTHhO.  TeopeTH4Hi  IMUTAHHS  THIOJOTIT
JIeTpaJIallifHuX MPOLECIB PO3IJIIHYTO y mpaisx B.
Mengenesa, Ta iH., B. ['ackkeBuua [4].

[MutanHs MexaHIYHOI Jerpamamii  Oypo3eMiB
Crpuiicsko-CsIHCPKOT BEPXOBHHH BUCBITIIOIOTBCS Y
HaykoBiii cratTi B. TacpkeBnua Ta iH. 30KpeMa,
PO3TIISIHYTO BIUIMB BOXHOI epo3ii Ha Mop¢oIorivHi
0CcOoOIMBOCTI Oypo3eMiB, OILIHEHO CTYICHI JIerpaaarii

rpyaTie [3]. B. TacekeBnu 1 H. Jlemera
CXapaKkTepH3yBadX  OCOOJMBOCTI  MEXaHIYHOI 1
¢hiznganaOT Jerpanamii OypozemiB
Bepxuponuicrepceknx — beckun  [5].  IIpobremu

OXOpOHHU 1 30epexeHHs IPYHTIB YKpaiHchkux Kapmat
PO3IIISIHYTO y HAayKoBHX mpaipsix I'. Armgpymenka, I
T'oronena, C. ITo3nska, B. 'acbkeBuua Ta iu. [1, 3, 5, 6,
12].

BopHouac, HayKOBUX Tpalb, MPUCBIYCHUX
npobnemi nerpanaimii Oypo3eMiB Mayio, MO CBiIYUThH
PO HEIOCTAaTHIO 11 BUBYCHICTh. TOMY IOCIHIPKEHHS
JerpajallifHAX MpoIleciB y Oypo3eMax, 3MiH, IO
BinOyBaroThcs B  ixHpOMY Tpodimi  BHACHIIOK
Jlerpajaiii, 3aX0/iB OXOpOHH, 1 Halal 3aUIIAl0ThCS
aKTyaJIbHAMU.

MeTta — mpoBecTH JETAIBHUN aHali3 Cy4acHOTO
crany OypozemiB CsHCHKO-CTpHIICHKOI BEpXOBHHU B

KOHTEKCTI PO3BUTKY JerpajaliiHux npouecis. s
JOCSITHEHHSI ~ NOCTABJIEHOI METH  BUPIIIyBaJIHCh
HacmynHi 3a60aHHs. CXaPaKTEPU3YBATH OCOOIUBOCTI
Oypo3eMis, PO3KpHUTH npobyiemMu iXHBOTO
BUKOPHCTaHHS, Jjerpajganii Ta oxopoHu. OO ’ckm
docnioiceny: Oyposemu CsnHcbko-CTpuiichKoi
BEPXOBHHU. [Ipeomem Oocniddxcenv: MOPQOIOTIUHI
ocobmmBOCTI, (i3udHI Ta (i3UKO-XIMIUHI BIACTHBOCTI
Oypo3eMiB, AerpamamiifHi MpomecHu B IPyHTaX, iXHI
OLiHKA.

PesyabTaTn nocaimkenns. Crpuiicbko-CsHCEKA
BEPXOBHMHA — TepuTopiss Ykpaincekux Kapmar,
po3raioBaHa y BepxiB’ax OaceitniB pik Onip, Ctpuii i
CsH.  3rimHo  “YpockoHaneHoi cxeMH — (i3HKO-
reorpagiyHoro paifonyBaHHs Ykpainu” CrpuiichKo-
CsiHCbKa BepxoBHHA BimHOCHTHCS a0 Kapmarcekoi
ripcbkoi  KpaiHM, Kparo YkpaiHcekux —Kapmar,
BoponinsHO-BepxoBuHChKOi  00OmacTi, TypKiBChKO-
Onopenpkoro npupogHoro panony [10].

Bbypozemu (Dystric Cambisols, Dystric Gleyic
Cambisols) € mopanbuumu rpyHTamMun CTpHICHKO-
Csaucpkoi  BepxoBmHH. Crmemmdika  IpyHTIB 1
ITPYHTOBOTO TIOKPWUBY  BimoOpaskae  0oCOOIUBOCTI
TipCbKHX PETIOHIB, SIKi TICHO MOB’sI3aHi 3 T€0JIOTTYHOI0
OyZ0BOIO, XapakTepoM peibedy 1 abCONOTHOO
BUCOTOIO TEPUTOPii, KIIMaTOM 1 MIKPOKJIIMAaTOM,
POCIMHHUM MMOKPUBOM, TPUBAJICTIO Ta iIHTECHCHUBHICTIO
AQHTPOIIOTEHHOTO BIUIMBY Ha HuX. JlocmimkeHHs
IPYHTIB TpoBoxwiiock Ha Tepuropii IlnaB’eBcbkoi
cimbepkoi paam CKOMIBCBKOTO pakioHy JIBBIBCHKOT
obmacTti, sika € THmoBorw i Crpuiicbko-CsHCBKOT
BEPXOBHHH.

Crpuiicbko-CsSHCbKa BEpXOBHHA € OIHUM 3
HaOLIbIIIe OCBOEHHUX arpapHUX PErioHIB YKpaTHCHKIX
Kapmar. CinbChKOrocnosapcbkuM — BHPOOHHUIITBOM,
30KpeMa TBapUHHHUITBOM 1 YacTKOBO DIJIBbHHUIITBOM,
TYT 3aiiMaroThes 37aBHa. L{[boMy CripHsiiii 0COOIMBOCTI
MICIIEBOTO naHamadTy, e MOEHYFOThCS
BEPXOBHHCHKI HU3BKOTIPHO-YBAJIUCTI MICIIEBOCTI 3
JIOCUThH THUPOKUMH CJIa00 XBWJIACTUMHU BOJOJITIAMH 1
TEpacoBO-IOJIMHHI MiCIeBOCTI. B mepmiif mojoBuHI
XX CTONTTS HIMIIMH-KOJIOHICTAMH OYJIH 3aCHOBaHi
(inBpBapKy, Ie aKTHBHO PO3BHBAIIOCH 3eMJIEPOOCTBO 1
TBapHUHHHUIITBO. Ane 0co0MBO BIYYTHO
CUTBCBKOTOCIIOZIAPCbKE  HABAaHTa)XEHHS HAa  JaHId
Teputopii 3pocio micis Jpyroi cBiToBoi BiftHH i
NPOBEACHHS TOTAJbHOI KOJICKTHBI3aIlil, KOJU IO
punti cyrreBo 30impmImIHCh. CTpyKTypa 3eMETbHHX
yrine HampukiHii XX CTOMITTS XapaKkTepu3yBaslach
mokasHuKamu: punsi—36,9%, ropoau i caau—0,5%,
micu 1 yarapauku—35,0%, cinoxati—7,5%, macoBuia—
17,0%, immmi 3emii—3,1% [14]. Yactka pimtn B
CTPYKTYpl 3€MENIBHHX YTiflb € HAATO BUCOKOIO IS
ripcekux Tepuropii. Ilix piuio BHKOPHCTOBYBAIHCH
IUTAKOPH BOJOJLIIB 1 IXHI CXHIIU KPYTH3HOIO 10 7-10°,
Jie BHPOIILYBAJIHNCh JIbOH, OBEC, KOPMOBI KYJBTYpH.
[HTEeHCHBHE BUKOPHCTAaHHS IUIAKOPHHX 1 CXMIIOBHX
3eMeNlb TIPU3BENI0 N0 TpaHchopmarii BiIacTUBOCTEH
Oypo3eMmiB, aKTWBi3amii epo3ifHUX TpoLeciB Ha
CXUIIax.

3rigHo 3emMenpHOro KojAeKkcy YKpaiHu Oypo3emu
mmOOKi 1 CepeHBOTIMOOKI Hamexarb J0 KaTeropii
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ocobimuBo uiHHEX TpyHTiB [8]. [pyHTH BHUMAraroTh

0COo0IUBHUX 3aX0/1B 010 PpAaIioHATEHOTO
BUKOPHUCTAHHS 1 30C€pEIKCHHSI.
[poBigHuM IPYHTOTBOPHHUM MPOIIECOM

(opMyBaHHS IOCHIPKYBaHUX IPYHTIB € Oypo3eMHHH,
SAKAH  IHKOJNM  TIOEAHYETbCS 1  YCKIAQIHIOETHCS
JNEPHOBHM, TJIEHOBHM 1 MiA30JMCTAM IPOIECAMHU.
Hocmimamkn  OyposemiB Kapmar I. Toromes, II.
IMactepnak, B. KamiBenp 3a3Ha4aroTh, IO BOHHU
XapaKTepU3yIOThCS OTHOTHIIOBUM Tpodinem [7, 9, 11].
IIpodine Oypo3emiB CKIATA€THCS 3 JTICOBOT IMiICTHIKA
H,, meproBoro ropuzonty Hd, ryMmycoBoro ropusosry
H, nepexinnux mebentoBaTux ropuzontiB Hp i Ph, sxi
NepexoJsTh Yy  pI3HOrO  CTYIEHS  BUBITPEHUH
Kapnarcekuit ¢aimr [1, 3, 6, 7].

3rizHo  MOpP(OJIOTIYHUX OMKCIB 1 pe3ysbTaTiB
CTaTHCTHYHOT 00pOOKM MOP(OMETPUYHHX ITOKA3HUKIB,
MOTY>KHICTD JIICOBOI MiJICTHIKA B IUIMHHUX BiIMiHaX
Mig JIiCOM B CepeIHBROMY CTaHOBHTH 3,8 cM (TaOmuirst
1). Ilig micoBOIO MiACTHIKOI 3aisArae€ TyMYCOBHUI
nepHOBMH ropm3oHT Hd, HWKHI Mexa SKOTro
MPOCTeXyeThesl Ha TmouHi 8,9 cm. Ha crabocriuamx
TUTAKOPHUX JUITHKAaX BiH MAa€ YiTKO BHPaKeHI O3HAKH
ortopdyBanHs. [[nsg HbOro xapakrepHe TEMHO-Cipe 3
KOPUYHEBUM BiITIHKOM 3a0apBIeHHS, IpiOHO3epHICTA
CTPYKTYpa, HACHYCHHS IPIOHMUMHU KOPIHIIIMHU POCIUH
[3].

I'yMycoBO-akyMyJIATUBHUI TOPU30HT H
LIUIMHHUX TPYHTIB Ma€e HEOJHOpiJHE CcipyBaTo-Oype
3a0apBleHHSA, 3 TEMHYBATO-CIpUMH 1 OUIICTHMH
IUIIMaMu, JpiOHOTPYIKYBaTO-3€pPHUCTOI CTPYKTYpPH 1
CTa0OBUPAKCHUMH O3HAKAMH OTJICEHHA y (opmi
3aJ113UCTO-MAaHTaHOBHUX ITyHKTAIli . Hasasuricts
OUTACTHX IUIAM € O3HAKOK PO3BUTKY IiJ30JIUCTOTO
IPYHTOTBOPHOTO mpouecy y ciadkiii popmi. Hmxas
TPaHUIsl TYMYCOBO-aKyMYJISITUBHOTO TOpU30HTY H
MIPOCTEXYEThCA B cepeiHboMy Ha TubuHi 30,4 cm.

Iepexinuuii TyMYCOBUi1 TOPHU30HT Hp
XapaKTepU3yeThCs TEMHO-0YpHM 3a0apBICHHSM, SIKE 3
TTUOMHOI0 TIOMITHO CBITJIIIAE, APIOHOrPYAKYBATO-
3ePHHUCTOI0 CTPYKTYPOI, HATIKAMH IiBTOPAOKCHIIB
R-O3 mo criHkax TpIiOIMH i KOpEHEBHH. [ OpU3OHT
MICTHTh mIeOiHb 1 KaMiHHS 3BITPLIOTO IICKOBHKY.
HwxHst Mexa nepexijHoro rymycoBoro ropuzonry Hp,
sgKa BiZOOpakae IMOTYXKHICTh TYMYCOBOT'O HpOdiio
Oypo3eMiB, MPOCTEKY€EThC HA THONHI 45,2 cM [3].

[ponecu BomHOT epo3il IpU3BEIH 10 3MCHIICHHS
MOTYXHOCTI T€HETUYHUX TOPU3OHTIB 1 IPYHTOBOTO
npodigto 3arasioM. 3a pe3ysbTaTaMu JOCIIKEHb 1
CTaTUCTHYHOI OOpOOKM TIOKa3HUKIB MOpoIIorii,
MOTYXHICTh I'YMyCOBOTr0 Topu3oHTy H B ciabo3muTux
BiZIMiH Oypo3eMiB CTaHOBHUTH 27,8 CM, HIKHS Mexa
MIEPEXiTHOTO TYMyCOBOTO TOpu30HTY Hp yMoOBHO
MPOCTeXyeThcs Ha  rmbmHi 36,6 oM. B
CEpEeTHBO3MHUTHUX IPYHTAX IMOTYKHICTH OPHOTO IIapy
(ropuzontu H+Hp) cranoButs 17,0 cM, a HIDKHS Mexa
ropm3oHTy Hp mpoctexyeTbes Ha rimmbuHi 26,7 cMm. B
CIIIFHO3MHTHX Oypo3eMax opHHIA map chopMOBaHMH 3
nepeminianux ropuzoHtiB Hp+Ph, rimbuna skoro
cTaHOBUTH 15,6 cM. Sk cBiYaThb pO3PaxyHKH, B
c1ab03MHUTHX  BiIMIH ~ Oypo3emiB  INOTYXKHICTb
TEHETHYHOT0 NPo(diTI0 3MEHIINIIAach B CEpPEAHBOMY Ha
16,0 cM, cepeanbo3MHTHX—Ha 259 cM, B
CHIIBHO3MHUTUX—57,4 cM. 3MEHIICHHS NOTYXHOCTI
TCHEeTHYHUX TOPHU3OHTIB B €POJOBAHHX IPYHTax €
CYTTE€BUM TIOPIBHSHO 3 HE3MHUTHMH BiIMIHAMH, tg
cTaHOBUTH 7,50-43,16 mpm 3HA4YCHHSAX tos Ha piBHI
2,13-2,33 [3]. Cxabo3MuTi BimMiHN OypO3eMiB 3a3HAIN
MeXaHIYHOI Jerpagamii cimabKoro i cepexHbOro
CTYIICHSI, CCPEAHBO3MHUTI — BUCOKOTO. CHIBHO3MUTI
I'PYHTH IIepeOyBarOTh Ha HA/ITO BUCOKOMY (KPH30BOMY)
CTYIICHI Jerpajarrii.

B 3mutux rpyHTax 3a0apBIEHHS  OpPHOIO
TOPU30HTY MAa€ TEHJACHI[IO JO TMOCBITIIHHI 13
3pOCTaHHSM CTyHeHsi eponoBaHocTi — Big 10YR4/3-
10YR4/4 3a mkamoro MaHcemia B HeEepOJOBaHUX
Bimminax 1m0 10YR6/6 B cwibHO3MHTHX [15]. B
TPYHTaX, SIKi BHKOPHCTOBYIOTHCS TiJl TOpoAaMu i ne
peryIspHO BHOCATBCS OpraHivHi no0puBa,
3a0apBIICHHSI OPHOTO IIapy HaBiThb B CHIBHO3MUTHX
BiZIMIHaX JiarHOCTyeTbcs SIK Oype 3 cipyBaTum
BiarinkoM 10YRS5/3-10YRS5/4. Takox i3 3pocTaHHIM
CTyIeHs  epoJOBaHOCTI  Oypo3emiB  Bi3yallbHO
HPOCTEKYETHCS 30IbIIEHHS TXHBOT 1IEOHHCTOCTI.

B Oypo3emax, siki BAKOPHCTOBYIOThCS 200 paHiIie
BUKOPHUCTOBYBAJINCH TiJi PULICIO, CIIOCTEPIracThCs
TIOTIPIICHHSI ~ CTPYKTYPHO-arperaTHOro  CKJIaay B
TYMyCOBOMY TOpW30HTI (Tabmmms 1). SIkmo Bwict
arpOHOMIYHO-TIIHHUX Me3oarperaTiB  posmipom 10-
0,25 MM B TpyHTax IIJ JiCOBOIO POCIHHHICTIO
craHoBUTh 60,71%, B oOpHHUX Oypo3emMax BiH
KonmBaeThes Bin 43,78% mo 19,37%, 3MEHIIYIOUHCH 13
3pOCTAaHHSIM CTYIIEHsI €pOJIOBAHOCTI IPYHTIB.
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Tabmuus 1
CTpykTypHO-arperaTHuii ckiaj 6yposeMiB CTpuiicbko-CsiHCbKOI BepXOBUHH
. g Po3Mmipu arperatis, MM / BMicT, % g g =
= E b=t 3 g s g2
IREE - 2| 8| o | 22| 28
L = = o Lo ™ o — o - Nl <
EEleg Rl s |2 2332|378 L
B &) =
—~ @)
1 2 3 4 5 6 7 8 9 10 11 12 13
Bypozemu Kuciti ipoXoJIoHi CepeHOTITMO0K] BAYKKOCYTIIMHKOBI Ha €JTFOBIi-IeITIOBIT KapIaTChKOro (ITirry
(yrims — ic)
u 10- | 3261 | 1460 | 834 | 1120 | 673 | 7,10 | 7,74 | 5,00 6,68 60,71 | 39,29
20 — — 2410 | 814 | 456 | 12,71 | 933 | 982 | 31,34 | 6866 | 31,34
Ht 20- | 57,12 | 11,02 | 6,99 614 | 510 | 3,04 | 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-JEITIOBIT KapIaTChKOro (ITirry
(YTiaas — piuis, epertir)
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 35,95 | 64,05
45 — — 7,25 882 | 510 | 792 | 422 | 857 | 58,12 | 41,838 | 58,12

Bypo3emu Kuci mpoXxoJIoiHi CepeIHBOTTHOOKI ¢l1a003MHTI BaXKKOCYTIIHKOBI Ha CITFOBIi-ICITIOBIT KApIIATCHKOIO
¢ty (yripyst — piuis, nepeir)

HiHpt | 2-29 5791 | 1160 | 810 | 815 | 423 | 305 | 136 | 280 280 | 3929 | 60,71

- — 4,26 260 | 521 | 918 | 950 | 10,08 | 59,17 | 40,83 | 59,17

Hpt 29- | 6967 | 7,24 780 | 512 | 306 | 302 | 054 | 119 2,36 | 27,97 | 72,03

38 - — 0,94 156 | 400 | 678 | 594 | 1267 | 6811 | 31,89 | 6811

Bypozemu kucii IpoxoJI0/iHi cepeAHbOTITMO0KI CepeTHhO3MHTI BayKKOCYTIIMHKOBI Ha €JIFOBIT-JIEIIOBIT KapIaTChKOro
(paninry (yrizs — piws)

HiHpt | 0-25 6823 | 1092 | 754 | 401 | 316 | 180 | 152 | 158 124 | 3053 | 6947

- - 1,10 126 | 334 | 429 | 906 | 1585 | 6510 | 3490 | 6510

Pht 25- | 7518 | 9,30 615 | 370 | 242 | 134 | 030 | 0,65 096 | 2386 | 76,14

35 - - 0,45 154 | 208 | 472 | 591 | 1246 | 7284 | 27,16 | 72,84

Byposemu kuci mpoXoJoiHi cepeIHbOTIIO0K] CHITBHO3MHUTI
iy (YT — punis, mepesir)

Ba)KKOCYTITHKOBI Ha EITFOBIi-IEITIOBIi KAPIIaTCHKOIO

77,75 | 751 3,10 4,18

Hp+Ph | 1-18

2,34

110 | 0,26 | 0,88 2,88 19,37 | 80,63

1,24 1,82

2,90

440 | 686 | 544 | 6734 | 3266 | 67,34

Tlpumimka: YUCENBHUK — CyXe MPOCiFOBaHHS, %; 3HAMEHHUK — MOKpE MPOCitoBaHHs, %o.
&

3rigao knacudikamii H. A. Kaunacekoro (1965),
3a BMICTOM arpOHOMIYHO-I[IHHUX arperaTiB CTpyKTypa
Oypo3eMiB, 3alHITUX MiJ JIiCOM, OI[iHEHa SK J00pa,
HEepoI0BaHUX IPYHTIB IiJ| IIEpeoraMu — 33/I0BUIbHA.
B eponmoBaHuMx rpyHTax, 3alHATHX MiA pluero i
MepeoraMu CTPYKTYPHO-arperaTHUH CTaH OI[iHCHUH
SK  HEe3aJOBUTbHUH, BMICT arpOHOMIYHO-IIHHUX

arperatiB cTaHoBUTh MeHme 40% (tabmums 1).
BinmoBigHOo, BenmumHA KoedillieHTa CTPYKTYPHOCTI
CTaHOBUTb KOJIMBAa€ThCs Bia 1,55 B IpyHTax mix
JicoBoto pociuHHicTIO 10 0,24-0,65 B epomoBaHUX
IPYHTax, L0 XapaKTepU3y€ CTPYKTYpHO-arperaTHuit
ctan Oypo3emiB 5K moOpwii, 3aJOBUIBHHH 1
He3aI0BiIbHMIMA (TabmuUI 2).
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Tabmuws 2

OuiHka CTPYKTYPHO-arperaTHoro ckJjaay 0yposemis
Crpuiicbko-CsIHCBKOI BepXOBHHH

I'mbuna

Ieneriuni BinOopy KoediuieHrt HOK%EHHK . Koecbi.LulieHT . Kp“?i’piﬁ .
FOpUBOHTH spaskis, CTpYKTYpHOCT] BOZ[OC’I(‘)]I/IKOCTI, BOJIOCTIHKOCTI BO,HOCl(‘JlI/IKOCTl,
o %0 3a MenBeneBnM )
1 2 3 4 5 6
Bypozemu Kuciti ipoXoJoHi CepeHOTITMO0K] BAYKKOCYTIIMHKOBI Ha €JTFOBIi-IEITIOBIT KapIaTChKOro (ITirry
(yrims — sic)
H 10-20 1,55 88,4 0,74 150,3
Hit 20-30 0,67 79,8 0,52 169,5

Bypozemu Kuciti pOXosIo/IHi cepeJHBOTTMO0K] BaXKKOCYTITMHKOBI Ha €ITIOBIi-/IeNIOBIi KapraTchbKoro QJIiy
(yrimms — pinsi, mepertir)

H 2-30 0,78

784 0,57 194,0

Hpt 35-45 0,56

858 0,43 291,3

Bypo3emu Kucii mpoXoJIoiHI CepeIHBOTITHOOK ¢l1a003MHTI BaXKKOCYTIIHKOBI Ha CITFOBIi-ICITIOBIT KApIIATCHKOIO
¢uinry (yriyist — 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 IpoxoJI0/iHi cepeHbOTITMOO0KI CepeTHhO3MHTI BayKKOCYTIIMHKOBI Ha €JIFOBIT-JIEIIOBIT KapIaTChKOro
Gty (yrimst — puuis)

H+Hpt 0-25 0,44

875 0,35 883,3

Pht 25-35 031

87.8 0,27 19337

Bypozemu kuciti mpoxoJio/iHi cepeHbOTIMO0KI CHIILHO3MHUTI BAYKKOCYTIIMHKOBI Ha €JTIOBIi-JIeItOBIT KapnaTChKOro
¢ty (yrijyust — piuis, mepetir)

Hp+Pht | 118 | 0,24

59,3 | 0,34 | 1956,1

B crpykrypHO-arperaTHOMy ckiaai Oypo3eMis,
[I0 BUKOPHCTOBYBAJIUCH IiJ PiJUICO, 3pOCTAE BMICT
OpmmcTux ¢pakmii po3mipoM Oinmeire 10 MM, a TaKoXK
BOJIOCTIHKICTB CTPYKTYPH, III0 3yMOBJICHO MEXaHIYHUM
00pobiTKOM Ta YIIITbHEHHIM TPYHTIB
CLTBCHKOTOCIIOIAPCEKOI0  TeXHiKoW.  CBiTYeHHSIM
IBOTO € pO3pPaxoBaHi IMOKAa3HUKHA BOJOCTIHKOCTI
IpyHTIB (Tabmuui 1, 2).

3a OliHKOIO PpIBHIB Jerpajanii CTPyKTYpHO-
arperaTHOro Ckjiagay, B Oypo3emax I JiCOBOIO
POCITUHHICTIO Jerpaanis BIZICYTHS, BMICT
arpoHOMIYHO-LIHHKUX arperartiB cTaHoBUTb 60,71%.
HeepomoBani TpyHTH, 3aifHATI IIJ TEpeJIOTaMH,
3a3HamM Jerpajamii CTPyKTypH CEpeIHbOTO piBHS,
BMICT arperariB po3mipom 10-0,25 MM CTaHOBHTH
40,78%. Pi3HOrO CTYNEHs epooBaHi IPYHTH 3a3HAJIN
Jerpasalii yepe3 3HeCTPYKTYpPEHHSI BUCOKOTO 1 HaJaTO
BHCOKOTO (KPH30BOTO) CTYIICHS, BMICT arpOHOMidHO-
[IHHUX arperariB CTaHOBHUTH Bignosimuo 30,53-
39,29% 1 19,37% (Tabmur 1).

Buxopucranas OypozemiB mig  pltero
CHPUYMHWIO iXHE YUITFHEHHS dYepe3 KOHCONiJAIlifo

TPYHTOBHUX arperariB i BIUTHBOM
CUTBCBKOTOCIIONIAPCHKOT  TEXHIKK. SIKIIO BenW4MHA
IIiTEHOCTI OyIOBH B HUTMHHUX Oypo3eMax (T[T JIicoM)
B rymycosoMy ropusonti H cranosuts 1,07-1,18 r/cm®,
B OpHOMY I1api 6yposemis nepenoramu 1,18-1,30 r/cm®
(trabmuns 3). B epomoBaHuX BigMmiHax Oypo3emiB
CsiachKO-CTpUICHKOT  BEPXOBUHH, 3aWHATHX  Iif
plLLIEIO 1 Tepernoramu, MpoCTEXY€EThCs TEHIESHIIS 110
3pOCTaHHs BEJIMYMHU IMUILHOCTI OynoBU. 30KpeMa, B
OpHOMY IIapi ClabO3MHUTHX BiJMiH BOHA CTaHOBUTH
1,28-1,30 r/em®, cepennbo3muTux Bigmin — 1,27 r/ems,
CHUJIbHO3MHTHX 1,32 r/cm®. BigmosimHo 10
MIPUHHATHX B YKpaiHi HOPMATHBIB, B HEEPOJOBAHUX
IpyHTax mderpafamis BiacyTHsA. EpomoBani BiaMiHH
Oypo3eMiB B OpPHOMY TOPH30HTI 3a3HaNW (i3uaHOL
Jerpajamii dYepe3 TeEpeyNIUTbHeHHS ClIa0Koro Ta
CEepeIHbOTO CTYTEHIB. Y IIIHEHHS! OPHOTO TOPH30HTY
Oypo3eMiB 3MeHIIye (UIBTpaiiiHi  BIACTHBOCTI,
TTOCHITIOE TTOBEPXHEBUH CTIK Ta €pO3iiiHy Jerpajaliiio

TPYHTIB.
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Tabmuus 3

3aranbHi ¢iznyHi i ¢pizuko-ximiuni BaacTusocti 0yposemin
Crpuiicbko-CsIHCBKOI BepXOBHHH

. I'mibuna linbHicTp, r/em® 3arajibHa .
Teneriari BiOOpYy .. [IIIapyBaTICTh, BMICTO pHucr
TOPU30HTU SpasKiB, CM TBepIoi pazu OynmoBH % rymycy, %
1 2 3 5 6 7
Bypozemu Kuciti ipoXoJIoHi CepeHOTITMO0K] BAYKKOCYTIIMHKOBI Ha €JTFOBIi-IeIIOBIT KapIaTChKOro (ITirry
(yrimns — ic)
H 10-20 2,31 1,07 53,68 4,52 3,51
Ht 20-30 2,44 1,18 51,64 4,01 3,60
Hpt 35-45 2,46 1,23 50,00 3,12 3,65

Bypozemu Kuciti ipoXoJIoHi CepeHOTITMO0K] BAYKKOCYTIIMHKOBI Ha €JTFOBIi-IeIIOBIT KapIaTChKOro (ITirry
(yrizgs — 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

Bypo3emu Kucii MpoXoJIoiHi CepeHBOTIIHOOK ¢l1a003MHTI BaXKKOCYTIIMHKOBI Ha SITFOBIi-ICITIOBIT KApIIaTCHKOIO
Gy (yrigas — pimst, mepestir)

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/iHi cepeAHbOIITMO0KI CepeTHhO3MHTI BaYKKOCYTIIMHKOBI Ha €JIFOBIT-JIEIIOBIT KapIaTChKOro
Gty (yrimmst — pins)

H-+Hpt 0-25 2,55

127

50,19 2,27 4,05

Pht 25-35 2,60

124

52,30 1,28 427

Bypo3emu KuciIi MpoXO0JI0IHI CepeIHBOTIIHOOKI CHITPHO3MUTI BXKKOCYTIIMHKORBI Ha SITFOBIi-ICITIOBII KapIIaTChKOro
Gy (yrigas — pimst, mepestir)

Hpt+Pht 1-18 257

1,32

48,64 1,62 4,80

P(h)t 20-30 2,61

1,35

48,28 0,81 4,29

VYIiIbHEHHS! OPHUX TOPU30HTIB MO3HAYMIIOCH HA
BEJIMYMHI 3arajbHOI IIMapyBaToCTi. 3a pe3yabTaTaMu
JOCIIIJKEHb, BEIMYMHA 3arajbHOi IINapyBaTOCTI B
OpHOMY TOPH30HTI IPYHTIiB CTaHOBUTH 48,21-52,42%
(tabmumst  3). Ile cBiguuTh, MmO 3a BEITUYHHOIO
3arajJbHOI INMApyBaTOCTI Oypo3eMH, 3alHATI Mmif
pULICIO Ta mepenoraMu 3a3Haau (Qi3udHoi aerpamarii
c11a0KOT0 Ta CepeTHHOTO CTYICHIB.

Amnanmizyroun MexaHiuHi 1 (i3uuHi gerpagamii
Oypo3emiB CsiHCbKO-CTpHICBHKOT BEPXOBHMHH  CIIiJ
BIJI3HAYUTH 1HEPIIiFO JerpagamiiHux mpoiiecis. HasiTh
micyiss 0araTopiYHOTO BHBEICHHS IPYHTIB 3 puLI, y
npodimi  WITKO  TPOCTEKYETHCS MEXKa  OPHOTO
TOPHU30HTY, 3MIHH HOTO TOTYXKHOCTI BiJ epo3ii, 3MiHa
3a0apBIeHHS, CKJIAICHHS, CTPYKTYpPHO-arperaTHOro
CKJIa 1y, IOPIBHSHO 3 HUIMHHAMH aHAJIOTaMH.

CibChKOTOCTIOIapChKe BUKOPUCTAHHS OYpO3eMiB
mi puIelo, ropojamMH TPHU3BENO IO TOTipLISHHS
iXHPOTO TYMYCOBOTO CTaHy. 3a pe3yibTaTaMu
JIOCTIJIKEeHB, BMICT TyMycCy B Topu3oHTI H rpyHTIB mix
JiCOM CTaHOBHTH B cepeaHboMy 4,52%, mif piuieto-
nepenoramu — 3,27-4,20%. B epomoBaHux BigmiHax

Oypo3eMiB BMICT T'yMyCy MeHIIHN. 30KpeMa, B ODHOMY
mapi  cnmabo3MUTHX  BiAMIH  cTaHOBHUTH  3,06%,
cepenHbo3MUTHX — 2,27%, cunpHO3MHUTHX — 1,62%
(Tabmurs 3).

3rigHO TNPUHHATHX B YKpaiHi HOPMATHUBIB,
HEepOIOBaHi IPYHTH, 3aiHSATI i/ pULICIO-TIEPETIOTaMH,
3a3HanM  Jerymidikamii ci1abkoro Ta CepeaIHbOrO
CTyNEHsS, BMICT TyYMyCy 3MEHIIMBCS TOPIBHSIHO 3
eraionom Ha 7,1-17,3% (tabmuus 4). Eponmosani
BiZIMIHM OYpO3eMiB 3a3HaJIM Jlerpajaiii uepe3 BTpary
TYMYCY HaJTO BHCOKOTO (KPU30BOT0) CTYIEHS

Jliist Oypo3eMiB XapaKTepHa CHIbHOKUCIIA PEaKIlist
I'PYHTOBOTO PO34YHHY, BeJIMUMHA pH cOTbOBOTO IPYHTIB
Mg J1coM cTaHoBHTH 3,51-3,60 (tabmums 3).
OxynmpTypeHHs  OyposeMmiB  CsHChKO-CTpHIICHKOT
BEPXOBMHM CIPHUYMHWIO JIy)K€ HE3Ha4yHI 3MiHH
KHCJIOTHO-OCHOBHHX ~ BJIACTUBOCTEH IPYHTIB, IIO
3yMOBJIEHO BHECCHHSIM JIOOpMB 1 BalHyBaHHSAM
IpyHTiB. CTIOCTEpIracThCsl TEHACHILIS MO0 3MEHIICHHS
KHCJIOTHOCTI TPYHTIB 1 3pocTaHHA BennunHH pH
comboBoro o BenmuuHu 4,80-5,30, ToOTO, M0 piBHSA
CepeNIHbO- 1 CITA0OKHUCIIOT PeaKIlii IPyHTOBOTO PO3UHHY.
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Tabmnuus 4

Ouinka piBHiB Aerpaganii 0ypozemiB CsaHcbK0-CTpHiicbKOI BePXOBHHH
3a BTPaTol0 rymycy, % Bia eranona

Hopmarusu napamerpis
[otyxHicTh Jierpajanii
Ipyntn wmapy, ET?)J/ZOH’ I | 1 111 v \%
cM <| 5 | 10- | 20- >
5] 10 20 30 30
BypozeMu BasKKOCYTIIMHKOBI (YTist — JIic) 0-20 452 Jerpanauii Hemae
Bypo3emu BaXKOCYTITMHKOBI (YTiIIsI — PLLIS, 0-20 - 171 | 173 B 3
Tiepeir) ' '
BypozeMu BaKKOCYTIIMHKOBI CITa003MUTI 0-20 e 7 B B 284 | 323
(YTiaas — pinis, iepertir) ' '
Bypozemu BayKKOCYTITHKOBI CEPETHHO3MUTI 0-20 e 7 B B B 498
(yrimm — piuis,) '
bypozemu BaKKOCYTTMHKOBI CHITbHO3MHT 0-20 - o B B 64.2
(YTias — punis, iepertir)

Ipumimka: 1 — nerpanamii npaktmaHo Hema: 11 — nerpaparis cnabka; I11 — merpanmarmis cepenns; 1V — nerpamaris

BHCOKa: V — erpajaiisi HaaTo BUCOKa (KPHU30Ba).

[IpoGnema oxoponu Ta 30epexeHHs OyposemiB
Crpuiicbko-CsSHCBKOT  BEpXOBHHH, SK 1 BCBOTO
GiopizHomanitTst Kapnar, Han3suuaitno BaxxuBa. Lle
He HOBa mpobieMa 1 GpakTUYHO ToJsirae y po3pooui i
BIPOBAJKEHI 3aXOMIB palliOHATbHOTO BUKOPHCTAHHS
IPYHTIB TipCBKUX TEpPUTOpPid. 3a 4ach He3aJIeKHOCTI
YxpaiHu 3HaYHA YaCTHHA CXMWJIOBHX 3€MEIb BHBEICHA
3 pUDI i BHKOPHCTOBYETHCS TiJ TACOBUINAMH i
CIHOXATTAMH. 3QTy>KCHHS IOCHPUSIIO 3MEHIICHHIO
MOBEPXHEBOTO CTOKY 1 MiHIMI3yBallo PO3BHTOK
IomMHHOI epo3ii. BoxHowac Ha ropoxax, sKi
KJIAIITUKaM¥ PO3TAIIOBaHI 110 CXWJIAX, BUCA/DKYIOTHCS
mpocarnHi KyJbTypH, OpaHKa i 00poOiTOK MPOBOAUTECS
0e3 BpaxyBaHH: IIPOTUEPO3IMHUX 3aXO/IIB.

JinsHKY, 1110 BUKOPUCTOBYIOTHCS ITiJ] TOPOIAMH,
CJIiJI IEPENPOEKTYBAaTH TakK, 00 0OPOOITOK IPYHTIB i
MOCIB  CUTLCHKOTOCHOJAPCHKUX KYJIBTYP IPOBOJHUTH
JIMIIIE BIIOTIEPEK CXIIIIB 200 KOHTYpHO. CItifi pO3yMiTH,
0 3eMENbHI AUITHKH MepeOyBaloTh y IPHUBATHIN
BJIACHOCTI TPOMAJsH, TOMY IOTpiOHa m0o0pa BOJIA
HaceJIeHHS 1 CIpusSHHA Biaad. B ngaHomy acmekTi
KOpPHUCHOIO OyZe TpOCBITHHIBKA poOOTa cepen
HaCeJICHHS, TOCHOJAPCHKUX YCTAaHOBaxX, B yYOOBHX
3aKIazax.

HenorpumaHHs eleMEHTapHHX MPOTUEPO3IHMHUX
3aX0/iB Ha OPHUX CXWJIOBHX 3€MJIX, MAaCOBHUINAX 1
CIHOKOCax CHpHUSATHME PO3BHTKY eposii. Bes cucrema
3eMJICKOPUCTYBAHHS TEPUTOPIi TOCTIIKEHb MMOBHHHA
OyTH rpyHTO3axMCHOIO. Ha KOpMOBHMX  yrimasx
HEOOXiJTHO CTPOTO JIOJIEP’KYBaTHCh HOPM BHIACAHHS
XyZoOu 1 CIHOKOCIHHSI, IPOBOJUTH PETyJISIPHUN Mi/ICIB
OaraTopiyHMX TpaB Ha CiHOKOCaX, CIIJKyBaTH 3a
CTaHOM TpPaBOCTOI0 Ha TmacoBumax. JlOIiIBHO
NPOBOJINTH  KOHCEPBAII0  JIETPaJoBaHUX 3EMellb
IUITXOM 3aJiCHEHHS KPYTOCXWIIB, CHJIbBAaTH3aIlil.
OO0O0B’SI3KOBOIO JIAHKOIO OXOPOHH TPYHTIB ITOBHHHO
CTaTH 3aIrpoBaPKEHHS MOHITOPUHIOBUX
CIIOCTEPEIKEHb.

BucnoBku. Crpuiiceko-CsiHCbKa BEpXOBHHA, 5K
JUIA TIPCBKUX TEPUTOPil, XapaKTepU3y€eThCSI BUCOKUM
CTYIIEHEM CLIBCHKOTOCIIOIApPCHKOT0 OCBOEHHS, IPYHTH
IHTEHCHBHO BUKOPHCTOBYBAJINCH 1 BHKOPHCTOBYIOTHCS

HiJx pijuiero, ropojamMH, MacoBHIIAMH, CIHOMXKATTSIMHU.
OCHOBY CTPYKTYypH I'DPyHTOBOTO IOKPHBY CKJIaAalOTh
Oypo3emu, siki CHOPMYBAJIMCh  MiJ  BIUIMBOM
OypO3eMHOTro MpolLecy IPyHTOTBOpEHHs. TpuBaie
BUKOPHCTAHHs OypO3EMiB y CUIbCHKOTOCHOAAPCHKOMY
BUPOOHMITBI, 30KpeMa Wil pULICI0, CIPHYHMHUIO
PO3BHTOK JeTpajaniifHuX MPOLECiB.

B rpyHTax mommpeHi npouecH MeXaHI9HOI
Jerpajamii  moB’si3aHOI 3 BOAHOIO  €pO3i€lo,
3HECTPYKTYPEHHS, IepeyIliTbHEHHS, AeryMigiKarris.
CrymiHb erpagamnii IpyHTIB OLIHEHHH BiJT CTA0KOTO 10
HAJTO BHCOKOTO (Kpu30BOro). [lerpanamiiiHi mpomecu
XapaKTepu3yTh iHep1i€to, ixHi HACJiJIKK
30epiraroThbcsl TPUBAIMN Yac Iicis BUBEICHHS IPYHTIB
i3 pisi.

Ha »anp npo6sieMa 0XOpOHU TiPCbKUX IPYHTIB HE
MOBHICTIO BHpillleHa 1 Hafajgi 3aJUIIAETHCA B YHCII
MIPIOPUTETHHUX. fi PO3B’sI3aHHS CTIpUATHME
peHarypamizamii TIpCBKHX EKOCHCTEM, 30epeKCHHIO
TPYHTIB i JOBKULIA 3arajioM.

Oxopona 1 30epexxeHHs Oypo3emiB CTpHHCHKO-
CstHCBKOT BepXOBUHH, sK 1 Kaprar 3aranom, mosisirae B
3aMpoBa/pKeHHI 1 JOTPUMaHHI TPYHTOOXOPOHHHX
3axo/iB, MiHiMi3auii  AerpajaliiHUX — MPOLECIB,
palioHANILHOTO BUKOPUCTAHHS IPYHTIB, KOHCepBailii
JIeTPa/IOBaHUX IPYHTIB.
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ENERGY VALUE OF CATTLE BREEDING PRODUCTION FROM DIFFERENT DAIRY BREEDS

AHoTanisg. Y cTaTTi HaBeleHO Pe3yNbTaTH AOCIIKEHb MOJOYHOI NPOAYKTHBHOCTI KOPIB YKpaiHCHKOT
YOPHO-PsI00i Ta YKpPAiHCHKOI YepBOHO-PS00i MOJIOYHHMX MOPIX B YMOBaxX iCHYIOYOI TEXHOJOTiI BHPOOHHUIITBA
MOJIOKa Ta BU3HAYEHHS €HEPreTUYHOTO PiBHSA BUPOOHUIITBA MOJIOKA 33 PAXYHOK TOJIBII, YTPUMAaHHS Ta JOTIIIILY
3a TBApHHAMH.

BuzHaueHO eHepreTHYHy IiHHICTH MOJIOKA BiJ KOPIB YKpaiHCHKOI 4epBOHO-PsIO0i MOJOYHOI MOPOAH, SIKa
nocsirma 4144,2 MJIx, mo Oinpme Ha 7,14% HIK Bil KOpiB yKpaiHChKOI 4OpHO-psi00i MonouHOi mopoau. B
pe3ynbTaTi mporo mepeBara Oyma 1276,2 M]Ix, mo exBiBaieHTHO 23,02 KBT/TOH. eneKkTpoeHeprii. Bix kopis
YKpaiHChKOI 4epBOHO-PsI00i MOJIOYHOT MOPOIM MPOIYKIS OUIbII €HeproeMHa i Mae JOAATKOBY EHEprio, sika
3aCTOCOBY€ETBCSl IPU BHUKOPHCTaHHI MOJIOKA. 3arajbHa KUIBKICTH JKUPY Ta €HEepreTHYHa IIHHICTh MOJIOKa
OTPUMAHOTO BiJ] KOpIB YyKpaiHChbKOI u4epBOHO-ps100i MojouHOi mopoau, Ha 3,5% Oinbplua y NOpIBHSHHI 3
YKpPaTHCHKOI0 YOPHO-PsI00I0 MOJIOYHO. SIK HACHIZIOK TOJAaTKOBOI eHeprii oTpuMaHo Oinblie. 32 eHepreTUHYHO0
OLIIHKOI MPOJYKIIi KOpIB IepeBary HaJaHO KOpPOBaM YKpPAiHChKOI 4YepBOHO-PsI00T MOJIOYHOI HOPOIU Haj
KOPOBaMH yKpPaiHCHKOi YOPHO-PsA00T MOIOYHOT TOPOIH.

Po3paxyHkr eKOHOMIYHOT €)eKTHBHOCTI BHPOOHHIITBA MOJIOKA CBITYATH PO TE, IO IPUOYTKH OYIIN CYTTEBO
OLTBIIMMU BiA KOPiB YKPaiHCHKOT YepBOHO-PsA001 MOIOYHOI MOopoau Ha 528 TpH., HIX BiA YKpaiHCHKOI YOpHO-
ps160i MoouHo1 mopoau — Ha 49,62%. Y pe3ynbTati IOT0 i PiBeHb PEHTA0EIHHOCTI BUSBUBCS BUILUM Yy Xy100H
YKpaiHCBKO1 4epBOHO-PsA00T MOJIOYHOT TOPOIH, 3 TIepeBaroro 5,73%.

TakuMm YHHOM, BHXOISYM Bil YMOB TOMIBJi, YTPHMaHHS Ta TeHETHYHUX 3a/aTKiB IiIIOCIITHHX KOPiB
JIOBEJICHO O1bII €PEKTHBHY SKCILTyaTaIlif0 KOPiB YKPaiHCHKOT YepBOHO-Ps00T MOJIOYHOT ITOPOIU Y TIOPiBHSHHI 3
KOPOBaMH yKpPaiHCHKOi YOPHO-PSA00T MOIOYHOT OPOIH.

AHHoOTanusl. B crarbe npuBeleHBl PE3yJbTaThl MCCIEAOBAHUN MOJOYHOW IPOU3BOAMTEIBLHOCTU KOPOB
YKPauHCKOM 4YEpHO-NECTPON M YKPaMHCKOM KPACHO-IIECTPOM MOJIOUHBIX IIOPOJ B YCIIOBUSIX CYIIECTBYHOIIEH
TEXHOJIOTUH TPOU3BOJICTBA MOJIOKA M OMNPE/ENCHHs] JHEPreTHYECKOr0 YPOBHS HPOU3BOJICTBA MOJIOKA 32 CHET
KOPMIICHUS1, COJICPIKAHMS M YXO/a 32 JXUBOTHBIMH.

OmpeienieHo SHEPTeTHIECKY 0 [IEHHOCTh MOJIOKa OT KOPOB YKPaWHCKOI KPAaCHO-TIECTPOI MOJIOYHOM ITOPO/IbI,
Kotopast nocturia 4144,2 Mk, uro Ha 7,14% Oonblie 4eM OT KOPOB YKPaUHCKOW YEpHO-TIECTPOH MOJIOYHOM
nopoxsl. B pesynprare 3TOro mpemmymiectBo coctaBmiio 1276,2 MJIk, uro skBuBaneHTHO 23,02 KBT/4ac.
anekTposHepru. OT KOPOB YKPaMHCKOH KPacHO-TIECTPOI MOJIOUHOH ITOpOoIbl NPOIYKIHUs OoJiee SHEproeMKkas u
MMeEET JIOTIOJTHUTENBHYIO SHEPTHIO, KOTOpast HCIOJIB3YETCsl PH yHoTpebIeHH Mojioka. O0Iee KOJIHIecTBO KHUpa
M €r0 YHEPreTHYECKYI0 IEHHOCTh Ha 3,5% Oouiblle MoJIy4eHo OT KOPOB YKPAaHUHCKON KPAacHO-TIECTPOH MOJIOYHOH
MOPOJBI B CPAaBHEHHUH C YKPAHMHCKOI 4epHO-TIECTPOi MOJIOYHOH. J|OTONHUTETFHON SHEPTHH ITOJTyYeHO OOJIbIIe.
OHepreTHyeckas olieHKa MPOAYKIIMK KOPOB IOKa3aia MPerMYIIeCTBO YKPAUHCKOW KPacHO-NIECTPOH MOJIOYHOM
MOPO/IbI HaJl KOPOBAMH YKPAHUHCKON YepHO-TIECTPOH.

PacueTbl 3kOHOMHYECKO# 3(PPEKTHBHOCTH NPOU3BOJICTBA MOJIOKA, CBUIETENILCTBYIOT O TOM, YTO MPUOBLIH
CyIIIECTBEHHO Obl1a OOJbIEH OT KOPOB YKPAMHCKOW KPaCHO-TIECTPOH MOJOYHON MOPOABI — HA 528 TrpH. 4eM OT
YKPaWHCKOW YePHO-TIECTPON MOJIOYHOM opoas! win Ha 49,62%. B pe3ynpraTe 3TOT0O 1 YpOBEHb peHTabenbHOCTH
BBILIE OB y CKOTa YKPAaMHCKOH KPacHO-TIECTPOH MOJIOYHON TIOPOJIBI C MpEerMYyIecTBOM 5,73%.

CrenoBaresbHO JIOKa3aHO, YTO JSKCIUTyaTals KOPOB YKPaWHCKOH KpacHO-TIECTPOH MOJIOYHOM MOpPOJIBI
3¢ peKTuBHEE B CPAaBHEHHU C KOPOBAMHU YKPAWHCKOM YEPHO-TIECTPOH MOJIOYHOM MOPOJBI, BBIXO/S U3 YCIIOBHI
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KOpMJICHUSA, COACPIKAHNA U TCHETUYCCKUX 3aJaTKOB IMOJAONBITHBIX 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.

Kutouosi cnosa: monoxo, npooykmuericme, eHepeemuyHa YiHHICMb, 8MICM Jcupy, nopood, eKOHOMIYHA

eexmugHicmb, KOpoBU, NIeMIHHI O3HAKU

Knroueswvie cnosa: MOJI0OKO, npodykmueyocmb, JHepeemuvecKkas YyernHocmo, codepofcaﬁue aeupa, nopoz)a,
OKOHOMUYecKdasl azj)d)ekmuenocmb, KOpoe6bl, niieMernnble Kadvecmaed
Keywords: milk, productivity, energy value, milk fat content, dairy breed, efficiency, breeding characteristics

IMocranoBka npoodsemu. Y nepion
pedopmyBaHHS TBapUHHUIIBKUX MiATPHEMCTB
BiIOyJOCh  3HaAuHe 3MEHIIEHHS MOTYHOCTI

CUIBCHKOTOCIIOAPCHKUX TIIIPUEMCTB 13 BUPOOHUIITBA
nponaykuii ckorapctBa. OcoOIMBO 1€ CTOCYETHCS
TrOCMOapCTB i3  BUPOOHHMITBA  MONoOKa. Tak,
MOTY’KHICTB CLIBCHKOTOCTIOIAPCHKHX, (PepMepChKUX Ta
CEISTHCHKUX (pepM, Y OCHOBHOMY, CTAaHOBHTH Bifl 5 110
150 xopiB. BukopucTanHs mopororo oOJIQTHAHHS
CTaJI0O BHCOKOBHUTPATHUM 32 €HEProHOCIsAMH (T1anuBo,
€JIEKTPOEHEPTisl, TPYIOBI 3aTpaTH TOILO), B PE3yJIbTATI
90ro mnoTpedye MOUIYKiB aNbTePHATUBHUX JDKEPET
eHeprii [1].

3  METOH  MiJBUIIEHHS  EHEepProolIaJHOCTI
BUPOOHMITBA MOJIOKA OCHOBHUM 3aBJaHHIM €
T ABUIIIEHHS MPOAYKTUBHOCTI mpari y
CUIBCBKOTOCIIOIAPCHKHUX MAIPUEMCTBAX pu
BUKOHAHHI TPYAOMICTKHX TPOIIECIB pO3/Iadi KOPMIiB,
BUJIAJICHHS THOTO, IOTHHSA KOPiB Y KOM(OPTHUX yMOBAX
KUTTEMISITBHOCTI TBapuH [3].

vy OUIBIIIOCTI CLTBCBKOTOCTIOTAPCHKIX
MIANPUEMCTB 3 BHUPOOHHIITBA MOJIOKA 33/I0BUIHHO
HaJIaTO/IKEHO TIPOoIieC TOTHHA KOpiB Ta iX HaIyBaHHS,
Iy)ke ciaabo — BUAAJICHHS THOIO Ta PO3/adi KOPMIB.
Tak, y psiai CiIbCBKOTOCHOJAPCHKUX IiTIPUEMCTB 3
BUPOOHMIITBA MOJIOKA BHJIAJICHHS THOIO MepeadadeHo
MPOBOJIUTH 3a JIOTIOMOT0I0 CKpeOKOBUX
TPaHCIIOPTEPiB, ane po3aada KOpMiB BiJOyBaeThCs
pi3HUMH Bi3kaMu. PydHi Bi3KH U1 BHJAICHHS THOIO
HEBJAJIO  BUKOPHCTOBYIOTbCS,  TaK  SK  THIH
BUBAHTa)KY€ETHCS HAa KYIH, SIKI 4aCTO PO3ILUIMBAIOTHCS 1
SKICTh THOIO 3HAQYHO IIOTiPUIyEThCS, a BUKOPHCTaHHS
KOMIIOCTYBaHHSI Ha Takux (epMax MpakTHYHO He
BUKOPHCTOBYETHCSI.

3MiHa TexHOJOTil po3aadi KOpMiB Ta BUAAJICHHS
THOIO Ha (hepMax 3 BHPOOHHWIITBA MOJOKa MOTpedye
EHEeproomagHoi  OIliHKH, TOOTO  BUKOPUCTAHHS

€HEeproHOCiiB, SKi He NOTPeOyIOTh 3HAYHUX 3aTpaT
npaili Ta KomrTiB [6].

IocrifiHe BIOCKOHAJICHHS TMOpiZ MOTpeOye
Jno0opy 3a HampsIMKOM IPOAYKTHBHOCTI KOpIB 3
ypaxyBaHHAM iX BHKOPUCTaHHS IIPH 3aCTOCYBaHHI
IHAyCTpialbHUX  TEXHOJNOTIH Ta  e(QEeKTHBHOTO
30epiranHs reHopOHY Moy IsLii. Buxomsan i3 1poro,
IHTeHCU(]IKAIliST MOJIOYHOTO CKOTapCTBa 3yMOBHIJIA IO
BUKOHAHHS CEJEKI[IOHEpaMHU HOBHX BHUMOT BEICHHS
ragysi 1000py, 4OMy MiUIAra€e MM KOMIUIEKC 03HAK
KOpIB: pIBEHb MPOAYKTHUBHOCTI, TEXHOJIOTIYHICTb,
ajlanrariiHa 3JaTHICTh, HAIIPSIMOK CIIelliati3amii.

Cepen HampsIMKIB PO3BEJCHHS EHEProOIIaIHUX
HOpiJ KOPIB € BHUKOPUCTAHHSI BUCOKOIPOIYKTUBHHX
TBapWH, SIKi BHUTpayarOTh Ha OJUHUILIIO MNPOIYKIIT
MEHIIIE KOpPMiB Ta Tpaii Ha BIIMIHY Bii iHIIHX,

0Cco0JIMBO MAaJIOTIPOYKTUBHUX, 3 HU3BbKAM
TCHETUYHUM IMTOTEHI[IaIOM MPOAYKTHBHOCTI [2].
EneproomamHux  KOpiB  OTPUMYHIOTH  TpH

[UTeCTIPSIMOBAHIN CeNeKIIHHO-IUIEMIHHI poOoTi, 1e
e(eKTHBHE BIATBOPEHHS CTaJ JOCATAETHCS BIIPOJOBK
BCHOT'O BUPOOHHYOTO LIUKITY.

[inecnpsiMoBaHa ceNeKIiiHO-TIeMiHHA poOoTa Yy
CKOTapCTBI MAa€ CyTTEBE 3HAYCHHS HE TIJIBKH B
OTPHMaHHI BHCOKO{ ITPOAYKTUBHOCTI TBAapHH, ajie H y
MiIBUIICHA] €()EeKTUBHOCTI Ta 3MEHIINEeHHI BUTpAT
MIPUPOJHUX EHEProHOCIiB, eleKTpoeHeprii, pododoi

mpami  Ta  cmpusie  30IIBLIICHHIO  OTPUMaHHS
AIPTEPHATHBHUX  JDKEped  eHeprii  y  BUNNIAAI
JIoAaTKOBUX [7].

Bupimenns npoGneMu  OTpUMaHHS — E€HEprii

MOJIOKa BUMAarae KOMIUIEKCHOTO ITi/IXO/1y: CTBOPEHHS
KOpMOBOi 0a3u, oOpraHi3aimisi MOBHOIIIHHOI TOJiBIi
TBapWH, MOJIMIIEHHS ICHYIOYMX TMOpig 1 THHIB
MOJIOYHOI XymoOW Ta BOPOBAUKEHHSA IEPEIOBUX
OpraHi3allifHO-TEXHOJIOTTYHUX  Ta  EKOHOMIYHHX
3axX0[iB, TOBHUH 1 CBO€4acHWI O0OJK OTpUMaHO]
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NPOJYKLIl, CHCTEMaTHYHUI KOHTPOJIb 32 BUKOHAHHSIM
TBapUHHUIIBKUMHU M ATTPUEMCTBAMHI CBOIX
rOCIO/IaPChKO-PO3PaXyHKOBHUX 3aBJIaHb i
JOTPUMAaHHSIM CYBOPOTO PEXUMY eKoHOMii [8].

Bci  BumesasHaueHi 3aXOAM €  OCHOBOIO
30UIbIICHHS ~ €HEproedeKTUBHOCTI  BHPOOHUIITBA
MOJIOKa Ta HOro OE3MeYHOCTI TNpH BHUKOPHCTAHHI
JOAWHOI B 1Ky, abo X fK 3acid OTpUMaHHA
€KBIBaJICHTHUX BU/IB €HEprii.

MeTo0 TIPOBEACHHA  JOCHKEHHA  OyIo
3MIHCHUTH OIIHKY MOJIOYHOI MPOXYKTHBHOCTI KOpiB
YKpaiHCBKHX YOPHO-P00i 1 4epBOHO-PSI001 MOIOYHUX
TOPiJ Ta BU3HAYUTU €HEPreTUYHY HiHHICTb MPOAYKINT
3a PpaxyHOK TOJIBNI, YTPUMaHHi Ta JOTJSAy 3a
tBapuHamu B ymoBax IICII «A® BarbKiBIIMHA» CMT.
CrpwxaBka BiHaunpkoro paiiony  BinHHIbKOT
o0mnacri.

Ilpeomem Oocnioocenns — eHepreTUIHA IIHHICTD
MOJIOKa 32 pPIi3HOI NPOAYKTHBHOCTI Ta SKOCTI ITiJ
BIUTUBOM (DAKTOpiB TOJIBII, YTPUMAHHS 1 IOTJISAY
KOPiB.

3aedannsam  Oymo  mepenbavyeHO  MPOBECTH
IOCITIIKEHHS 3a CHEPTEeTUIHOIO IIHHICTIO
BUPOOHMIITBA MOJIOKA BiJl KOPIiB Pi3HUX MOPiJI B yMOBax
I[ICIT «A® BarpkiBmuHay cMmT. CTpmkaBka
Binnuipkoro paitony BinHuIBKOT 00acTi.

BupinieHHs nocTaBIeHOi METH Nependavac:

— NPOBEJCHHSI TOCITI/HKEHb I[0JI0 MOPIBHAIBHOTO
BUBUCHHS C€HEPIeTUYHOI I[HHOCTI MoOJoOKa i3
BpaxyBaHHSAM SKICHUX TIOKa3HUKIB BMICTY XHpY 1
OLIKY B MOJIOIII KOPIiB Pi3HUX MOPIT;

— PO3paxyHOK €KOHOMIYHOT OIlIHKH BUPOOHHIITBA
MOJIOKa.

Marepiau i METOAHKA JOCJiIKeHb.
JocmijkeHHsl 3J1MCHIOBAIM UIIAXOM IPOBEICHHS
BiZIOOPY JOCHIIHUX TPYI KOPIB YKPaiHCBKHUX YOPHO-
ps1601 (Tepia rpymna) Ta 4epBoHO-psI00i (apyra rpymna)
MOJIOUYHHMX TOpiZ 1 (GopMyBaHHs X 3a NPUHLIUIIOM
rpyn-anaioris no 10 romis.

YTpuMaHHs JiffHUX KOpPIB 3AIHCHIOETBCS Y
OymiBisix 21%78 M 3 YOTHPHOXPSIHUM PO3MIIICHHAM
TBapuH i3 NPUMIHEHHAM MPUB’I3HOTO YTPHUMAHHS Yy

CTiHIOBHIH nepion (ociHb-3MMa-BeCHa) Ta
6e3mpuB’sI3HOTO Ha BUTYJIbHO-TO/IBETbHUX
MaiiaHunkax (BecHa-TiTo-oCiHb). JIOiHHA KOpiB

MOJIOYHOTO CTaJa MPOBOJUTHLCS B CTIHIAX y JOiJIbHE
Biapo tumy JJAC-2b. I'oxiBns Xymao0u B rocrnoaapcTai
MIPOBOAMUTHCS 3TiTHO 3arajJbHONIPUHUHIATHX HOPM — 45 11
KOpPM. OZ1. Ha TOJIOBY, TPHOXPa30Ba i3 (HYPOHTOM TOJIiBIi
32 TPUB’SI3HOTO YTPUMAHHSA KOPIB y NPUMIIMIEHHIX
21x78 M — 1,2 M Ha oxmHy TBapuHy Ta 1,5 M mus
CyXOCTilfHHX KOpiB. B ymoBax maHOoro rocmomapctsa
HaryBaHHs XyZ0OM aBTOMAaTHU30BaHE i3 YaIIKOBHX
HallyBaJOK KJIAIIAHHOTO THITy, BHJIAQJICHHS THOIO i3
NPUMILIEHHS IPOBOSATE 3 pa3u Ha 100y 3a JONOMOT 010
ckpebkoBoro Tpancnoprepa tuiy TCH-3.0 b 1o
[I0YaTKy JOiHHS.

Eneprermuna  wiHHICTB 1 xr  Momoka
po3paxoByeThes 3a popmyioro [5]:
Eu = H%[3,07 + 0,4%(Bx - 3,8)], 1)

ne 0,4 — koedinient nponopuiiHocTi B M/Ix Ha
KOXKHHMH BIJICOTOK 3MiHEHHSI JXHPHOCTI MOJIOK;

Bx — pakTuuHa XUpPHICTH MONOKa, %.

ExBiBaneHTHY KUTBKICTB eJIeKTPOeHEePTii
TETUIOBIH pO3pPaxOBYIOTH 3a IIEPEBiTHIM KOoe]imieHTOM
— 12 M/, a KUTBKIiCTB PiKOTO MaTuBa — AICHHSIM Ha

79,5 MIx.

Exonomiuna e(eKTUBHICTH MIPOBEACHUX
JOCTIDKeHb po3paxoBaHa 3a MeTonukoro KoHoHeHka
B.K. [4]. Pesympratu nmochimkeHb 00pOOJICHO

craTucTHYHO 3 BHKopucTanHsaM [IK ta mporpamu M.
Excel, 2003.
Pi3HUIIO MK NOKa3HUKaMHM CEpeAHIX 3Ha4eHb

BBaXamu BiporimHor 3a  *P<0,05; **P<0,01;
***Pp<0,001.
PesyabTraTn JOCJTiIKEeHb. Monouny

MPOAYKTUBHICTE KOpiB (CepeaHbOIO00BHIA  HAii)
BH3HAYalll MOJIOKOMIPOM IIiJ dYac OpraHizamii
KOHTPOJBHUX JIOiHb, SKi MPOBOAWINACH OAMH pa3 B 15
JHIB — B TIEPIil i APYTiii MTOJOBUHI MICSIISL.

AHani3yo4un cepeaHbOA000BI HAMOI MOCIITHUX
rpyn TBapuH, BHIHO, IO HABITh MPU OJHAKOBHX
yMOBax TOJIBII i yTPUMAaHHS CEPEIHBOI000BI HAIOT
KOpIB 3MIHIOBAINCh 3a MEPiOA JAOCIIAY JHEII0 IO
pi3HOMY, XapakTepHO came /I IEeBHOI JOCHiTHOI
rpyTH.

Cepenap01000Bi Hamol  Tepmioi  TpymH
(YkpalHCBbKa 9OpHO-psi0a MOJIOYHA MTOPOJIA) B IIEPIIiit
MTOJIOBHHI YEPBHS IiIBUIIYIOTHCS, ITOTIM HOCTYIIOBO
3HIKYIOTBCS (IO TIEpIIoi TOJOBHHH JIMITHS), OJHAK
3roJIOM HaJlii 3HOBY 3pocrtae. I1icis mporo Hamol pisKo
najaloTh J0 3aKiHYCHHS IOCHiay (Opyra MOJOBHHA

CepITHS).
Cepenubo000Bi  Ham0i JAPYroi rpymd  KOpiB
(yxpaincbka  YepBOHO-psiba  MOJIOYHA  MOPOAA)

BIIPI3HSIIOTBCSI BiJl HAJOIB MepIIoi I'PyNd TBapHH.
IlounHatoun 3 HaWBUILOTO HAJAO0I0, BOHU MOCTYIOBO
3MEHIIYIOThCSI, HE MAalOYH 3JIETiB, i B CBOil KiHIIEBil
TOYIIi 3HOBY MiJHIMAaIOTECs. Jlumie B APyTiil OJTOBUHI
JIMITHSL CIIOCTEPIraeThesl PI3KUN MigHoM HAJOIB KOPIB
000X JTOCIITHUX TPYIL.

OTxe, aHANi3ylo4d 3MiHY CepeIHbOI000BUX
Ha/o0iB, MOXHA CKa3aTd, IO OUIbIIy MOJIOYHY
MIPOAYKTUBHICTH MAafOTh KOPOBH YKPATHCHKOI Y€PBOHO-
ps601 MOJOYHOI MOPOAW, MEHIN HaA0i B YMOBax
JIOCITiy MaJld TBAPUHH TEPIIOT IPYyIH.

Leit BHCHOBOK MiATBEPIKYIOTh JaHi
300TEXHIYHOTO aHaTI3y CTaJa, a TAKOXK JaHi MOJOYHOL
MPOIYKTUBHOCTI, OJIEpKaHi TiJi Yac MPOBEICHHS
nociiny (tadum. 1).
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Tabmuus 1

MoJioyHa MPOAYKTHBHICTH KOPiB AocaigHux rpyn, n=10, M+m

CepeiHp01000BHI HA/TiH, KT
a MG PORY VY cepen-HeoMy 3a Hapniii 3a nepion
2 4YepBeHb JIMIICHb CepIeHb Hepio ocijty ey, K
= i I I I Il P
MOJIOB. | TOJIOB. | TOJIOB. | TOJIOB. | TIOJNIOB. | TIOJIOB.
I 153 152 143 14,9 128 124 14,0+1,5 1260
I 16,6 16,2 156 14,6 13,7 134 15,0+1,3 1350

Sx BumHO i3 JaHux Tabmumi | TBapuHU
YKpaiHChKOI YEPBOHO-PSI00i MOJIOYHOI MOPOAU MAayd
BUILI CEpesHbONO000BI HANOi MPOTATOM BCHOTO
nociimHoro repioxy. Hamiit kopiB miei rpymu 3a mepion
nmociixy craHoBuB 1350 kr, mo Ha 90 Xr Mooka
OimpIle B TOPIBHSAHHI 3 JIPYrol0 TPYIIOKO KOPiB
YKpaiHCBKO1 YOPHO-PsI00i MOJIOYHOT TOPO.IH.

BuMicT xupy B MOJOILI BH3HAYald OXWH pa3 Ha
MicCsILIb 13 cepeHb0000BOT TPOOH IHCTPYMEHTAIBHUM
MeTos1oM Ha « MiJIKO-TecTepi».

[3 maHux BUIHO, IO OLIBIIKMI BMICT XHPY B
MoJIo11i OyB y KOpiB ABOX IpyII B 4epBHi. B rpymi kopis
YKpaiHChKOI YOpPHO-pss00i MOJIOYHOI TOPOIM BiH

craHoBUB 3,34%, 1o Ha 0,17% Ounble HIX y TBapuH
YKpaiHChKOi 4epBOHO-PsA001 Moj04HOI mnopoau. B
JMITHI ~ CIIOCTEpIraeThCsi  HE3HaYHE  3MEHILICHHS
JKIPHOCTI MOJIOKa, a B CEpITHI IeH MOKa3HWK 3HOBY
T IBHIIY € THCS.

3HIKEHHS  KUPHOCTI  MOJOKa B  JIHIHI
HaWIIBH/IIE TMOSCHIOEThCA THM, IO B Ieil mepion y
KOPiB BiOyII0Cs 30UIBIICHHAS HAAOI0, a/IXKE BiIOMO, IO
MK HAJ0€M 1 >KHPHICTIO MOJIOKA ICHY€E BiJl'€MHHUIA
KOpEJSILIHHUN 3B’ I30K.

CepeaHiil BMICT JKHPY Ta KUIbKICTh MOJIOYHOTO
KMPY B MOJIOLI Y KOpIB MiJJOCTIJHUX TPYN MOXKHA
NpOoaHai3yBaTH i3 JaHUX Ta0JIuII 2.

Tabmuus 2
CepenHiii BMiCT KHPY Ta KiJIbKICTh MOJIOYHOTI'0 KHPY B MOJIOLI KOpiB migmocaigaux rpyn, n=10, M£+m
= BwicT sxupy B Moo, % KiTbKicTh MOJIOYHOTO JKHPY, T
E YepBEHb | JIUIICHb | CEPIICHb Y CePCAHBOMY 33 YepBCeHb | JIAICHB | CEpIICHb ¥ CePEAHbOMY 33
TIepiozt JOCL. TIepiozt JOCL.
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 TabnMuni 2 BUAHO, IO TBAPHHH IIEpHIO]
rpynu  KopiB (ykpaiHCbKa YOpHO-psi0a MOJOYHA
MopoJia) MepeBakalOTh 32 BMICTOM JKHPY B MOJOII
MPOTSITOM BCHOTO JIOCIITHOTO TIEPIOIy 1 B CEPEAHBOMY
el TOKa3HUK CTaHOBUTH 3,24%, 1o Ha 0,11% OinbIie
HDK y KOpIB yKpaiHChKOi 4epBOHO-pPsi00T MOJIOYHOT
nopou (Apyra J0CiiIHa rpyTa).

3a KiJIbKICTIO MOJIOYHOTO YKHPY HPOTSITOM BCHOTO
JOCIIZIHOTO ~ Mepiofly  MepeBakaloTb  KOPOBHU
YKpaiHCBKOI 4YepBOHO-PI00i MOJIOYHOI Mopomu i B
cepelHbOMY LeH MOKa3HUK cTaHoBUTH 469.5 T Ha
KOpOBY, 10 Ha 15,9 r Oinplme HiXK y KOpIiB mepiroi
MATOCTITHOT TPYTIHA.

B Mmoo xopiB mictuthes Big 2,8 mo 3,8% Oinka,
B cepenuboMy 3,3%, B ToMy umcii KaseiHy — 2,7,
ansOyminy — 0,4; rnooyininy — 0,2%.

BwicT 6inky B MOJIOITI JOCTiAHUX TPy KOPiB 000X
Mopil BU3HAYaNM OJWH pa3 Ha Miciamp i3
cepenHpr01000B01  MPOOM  MeToa0oM  (OPMATBHOTO
TUTPYBaHHSI.

AHaIi3yo4n JaHi BMICTy OUIKYy B MOJIOIIi, MOXKHA
3pOOHTH BHCHOBOK IIPO T€, 110 IPOTATOM IIPOBEJICHHS
JIOCIIIJKEHB el MOKa3HUK, SIK 1 BMICT KHPY B MOJIOL
HiAIOCHiIHUX KOpiB, OyB OunbMM y TBapuH
YKpaiHChKOi  4OpHO-psiO0i  MoyloyHOI  TOpomu i
CTaHOBUB B cepeTHbOMY 2,88%. 3HOBY X TakH B JIMITHI
BMiCcT OiJKy /€m0 3HU3WBCA, a B CEpIHI 3HOBY
criocTepiraeTecsi  HWoro mimBuiieHHs. lle MokHa

MTOSICHUTH TUM, IO iCHY€ TIO3UTUBHUHA KOPEISAIIHHUI
3B’S30K MK BMICTOM O1JIKY 1 BMICTOM JKHPY B MOJIOIII.

Bhacminok 00MEeXeHOTO BUKOPHCTAHHS
TPaAMUIMHUX JKepea eHeprii 30UIblIeHHs 00csary
BUPOOHMITBA KOPMIB Ta MPOIYKLIl TBAapHUHHUIITBA
MOXJIMBE ITPU UIMPOKOMY BIIPOBA/KEHHI €KOHOMHOTO
obylafiHaHHs,  eHepro- 1  pecypco3depirarounx
TEXHOJIOTH, HeTpauLi HHUX i MOCTiTHO
BIJIHOBJIFOBAaHMX JUKEpEJT €eHeprii, 3HWKEHHI BHUTpAT
eHeprii mpyu BUPOOHUITBI POAyKIii [9].

EnepretnuHy OLHKY MOJIOYHOI IPOAYKTHBHOCTI
Ta e(eKTHBHICTb BHKOPHCTaHHS KOPMIB HABEJICHO B
Tabmumi 3.

AHamizyroun gaHi Tadiuni 3, BUAHO, IO HAIOI y
KOpiB YKpaiHCBKOI 4epBOHO-PsI00i MOJOYHOI ITOPOAU
Majy IepeBary HaJ KOpPOBaMM YKpaiHCbKOi YOpHO-
ps00i MOJIOYHOT MTOPOAM 32 TPU MICSAIIl JOCIiKEeHb Ha
7,14% Ta >xupHOMONIOUHICTh Oyya Hik4oro Ha 0,11%.
BusHaueHHs €eHePTreTHYHOI IIIHHOCTI MOJIOKA BiJf KOPiB
yKpaiHChKOi ~ 4epBOHO-psiOOI  MOJIOYHOI  MOpOAU
nocsirnna 4144,2 M]x, mo Ha 7,14% Oinblie HiX Bif
KOpiB YKpaiHCbKOI YOpPHO-ps100i MOJIOYHOT mopoan. Y
pe3yibTari nporo mnepesara Oyma 1276,2 MJIx, mo
exBiBasieHTHO 23,02 KBT/TOJ. enexTpoeHeprii. MoxxHa
BBa)KaTH, LIO BiJi KOPiB YKpaiHCHKOi 4epBOHO-PI0OT
MOJIOYHOT TOPOJIY MPOJIYKILis OLIIBII eHeproeMHa i Mae
JIOZIATKOBY ~ €HEprifo, siKa 3aCTOCOBYETBCS  IpU
BHKOPHCTAaHHI MOJIOKA.
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Tabmuus 3

EneprernyHa oniHka M0JI04HOI NPOAYKTHBHOCTI Ta e)eKTHBHICTH BUKOPHUCTAHHSI KOPMiB KOpOBaMH

YKPaiHCBKHX YOPHO-Ps160i Ta YepBOHO-PsA00i MOJOYHHUX IOPi/ (HA 0OIHY I'0JIOBY)
TTopona . . .
- " Jocimin y nopiBHsAHHI
[Nokazuuk yKpaiHChKa 4opHO-psiba YKpalHChKa YepBOHO- o
. JI0 KOHTPOJI10,%
MOJIOYHA (KOHTPOJIb) pstba MosIo4Ha (JI0CITi L)
Haniii 32 Tpu Micsi jakTariii, Ko 1260 1350 107,14
BwmicT xwupy B Moorti, % 3,24 3,13 -0,11
EnepreriyHa HiHHICTH MOJIOKA, 38680 414472 107.14
MJx
JlomatkoBa eHeprisi y MOJIOL, _ 3
Mk 1276,2
JlonaTkoBa eHeprist eKBiBaJICHTHa
- 23,02 -
eJIeKTpoeHeprii, KBT/ron
Burpatyu kopMiB, KOpM. OJ1. 1020,6 1093,5 107,14
EnepreridHa iHHICTH KOPMIB, 113082 12116,0 107.14
MJIx
EdexruBHicTh .BI/II(()OpI/ICTaHHFI 3308 3420 0.26
KOopMiB, %
Eneprermdana LHHICTh OUIKy y 855,0 890,6 104,16
moutori, MJIx
JlonatkoBa eHepris Outky, MJx — 35,6 —
JlonaTkoBa eHeprist OLTKy
€KBIBJICHTHA €JICKTPOCHEPT i1, - 297 -
kBt/roz.
Eneprernyna LIHHICTb JKUpY B 16236 16805 1035
mortort, MJIx
JlonaTkoBa eHeprisi )KUPY Y MOJIOLI,
- 56,9 -
MJx
JlonaTtkoBa eHeprist )Kupy
€KBIBAJICHTHA €JIEKTPOEHEPT i, - 4,74 -
kBt/roz.
Burpatn xopMiB Ta IX €HEpreTHYHOI IIIHHOCTI ~ BHSBJICHO TIIepeBary yKpaiHCBKOI 4epBOHO-ps001

OyJI0 BUKOPHCTaHO KOpPOBaMHM Ha BHPOOHHUIITBO
MoJIoKa, mo Ha 7,14% Oimbme y KopiB yKpaiHCHKOL
YepBOHO-PSI00T MOJIOYHOI TOPOAW Y TMOPIBHSIHHI 3
YKPAiHCBKOIO YOPHO-PSI00I0 MOJIOYHOIO OPOJIOIO.
OnHak epeKTUBHICTH BUKOPUCTAHHS KOPMiB KOPOBAMH
YKpaiHChKOT ~ YepBOHO-PsI00T  MOJIOYHOT  MOpOAU
cranoButh 34,20%, mo Ha 0,26% BuIle HIX
YKpaTHCHKOT YOpHO-Psi00T MOJIOYHOI.

Buxig Oinky y MoJoli KOPOBH YKpaiHCBKOT
4epBOHO-psib01 MojowyHoi moponu Ha 4,16% wMas
nepeBary B IIOpIBHSHHI 13 XyZ00010 yKpaiHChKOT
YOPHO-PA00T MOJIOYHOI MOpoAH. Y pe3ynbTari IbOro
JoaaTkoBo orpumaiu 35,6 M/Ix abo enextpoeHeprii —
2,97 kBT/TO.

Ha 3,5% O6inpuie 3aranbHOI KUIBKOCTI JKHpY Ta
HOro eHepreTMYHOi IIHHOCTI OTPUMAHO BiJ KOpiB
YKpaiHChKOI 4YepBOHO-PA00i MOJIOYHOI TOpOaH Y
MOPIBHAHHI 3 YKPATHCHKOIO YOPHO-PSIO0I0 MOJIOYHOIO.
BinmoigHo oTpuMmaHO Oinble IOZATKOBOi €HEPTii.
OTxe, MpU EHEPTeTHUYHIM OIHI[I MPOAYKIi KOpiB

MOJIOYHOI TOPOAX HaJ, KOPOBAaMH YKpPaiHCBKOI YOpHO-
Pps601 MOJIOYHOT TTOPOTH.
CyTTeBe 3HAYEHHS y TEXHOJIOTISIX BHPOOHHIITBA

MOJIOKA BIiZBOJUTHCA E€KOHOMIYHIM  JOIJIBHOCTI
po3BeIeHHS XyIO0H. lomo MOJIOYHOT
NPOJYKTHUBHOCTI KOpIB, TO BCTAQHOBJICHHS piBHS

J000BUX HAJ0IB MOTPeOy€e MOPIBHSIILHOT OI[IHKH SIK 3a
3araJbHUMHM HaJI0SIMH KOPIB, TaK i 3a JIAKTAIISIMH.

Pizko 30inbIMINCH BUTpaTH eHeprii  npu
NepeBeIeHH] TBAPMHHHULITBA HA IPOMHUCIIOBY OCHOBY.
[Tnomi npuMinieHb, NPU3HAYEHUX JUISL yTPUMAaHHS
onHiel TojI0BU XymoOW 3MeHmIuch y 2-3 pasu. Lle
MoTpedyBajio CTBOPEHHS IITYYHOTO MIKpPOKIIMATY,
3aCTOCYBaHHSI MeXaHizallii, 10 3yMOBHJIO J0JIaTKOBI
BUTpaTy eHeprii. JloninsHo po3BoauTn Xy100y, sika BCi
i BUTpaTH OyJie KOMIIEHCYBaTH NMpoayKuiero [9].

ExoHOMIuHY epeKTHBHICTh BUPOOHHIITBA MOJIOKa
BiJl KOpiB YKpaiHCEKHUX YOpHO-Psi00i Ta 4epBOHO-PAO0i
MOJIOYHHX TIOPiJ HaBeJeHO B TaOIuIIi 4.
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Tabmnuus 4

ExoHomiuHa eeKTHBHiCTH BUPOOHUIITBA MOJIOKA Bil KOPiB YKPaiHCHKMX YOPHO-PA00i Ta YepBOHO-ps00L
MOJIOYHUX IIOPif (HA OIHY I'0JIOBY)

[Topoma . . .
" - Jocmin y nopiBHsAHHI
IMoxazuuk YKpalHChKa YOpHO-psiba | yKpaiHChKa 4epBOHO-psiOa
) JI0 KOHTPOJTIO
MOJIOYHA (KOHTPOJIb) MOJIOYHA (IOCIIiT)
Hauiil Ha pu micat 1260 1350 107,14
JIOCITIJDKEHb, KT
TosapHicTs, % 85 85 —
PeanizoBaHO MOJIOKa, KT 1071 1152 107,56
Bapricts peaiizoBaHoro 9639 10368 10756
MOJIOKa, TPH.
3arasibHi 3aTpaTd Ha OJHY 8575 8776 10234
TOJIOBY, TPH.
[TpubyTOK, IpH. 1064 1592 149,62
Pisenb penTadensHocCTi, % 12,41 18,14 5,73
3 maHux TaOmumi 4 BHOHO, IO 33 TPU MiCAILI 4. Otxe, poBemeHO OuTPITy e(EKTUBHICTH
MOCTKCHbh ~ peajli3oBaHO  MOJIOKAa  BiJ  KOpiB  eKCIUTyaTamii KOpiB  YKpaiHCBKOi  dYepBOHO-PsIO0i
YKpaiHChKOI 4YepBOHO-pPI00i MOJOYHOI TOPOAM Yy  MOJOYHOI IOPOAM Yy TIOpPIBHAHHI 13 KOpOBaMu
KimpKocTi 1152 kr, e Ha 81 kr OinbIne, HiXK BiX KOpiB  YKpaiHCBKOI ~ YOpPHO-pA00i  MOJOYHOI  TOPOAH,

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

3aranpHi  3aTpaTM Ha  OAHY KOPOBY Yy
HIAIOCTIIHUX Tpynax Maiu po30ibkHICTh y 2,34% 3a
PaxyHOK BHIIOI MPOJYKTUBHOCTI Y KOPiB YKPaiHCHKOT
YepBOHO-Ps00T MOJIOYHOT ITOPOTH.

[pubyTkn cyTTeBO OynH OLTBIIMMH BiJ KOpIiB
YKpaiHCBKO1 4epBOHO-Psi001 MOJIOYHOT Oopoau Ha 528
TPH. HDX Bil YKpaiHCBKOI dYOpHO-ps00i MOJIOYHOI
nopoau abo Ha 49,62%. Y pesynbrari OO i piBEHb
peHTabenbHOCTI OyB Ha KOPUCTh XYJ00M YKpaiHChKOT
4epBOHO-PsI001 MOJIOYHOT TIOpOAH 3 IepeBaroro 5,73%.

BucHoBku. 1. EHepreruyHa IiHHICTh MOJIOKA Bij
KOpIB YKpaiHCbKOT YepBOHO-Ps100T MOJIOYHOI MOPOAX
mocsiria 4144,2 MJIx, mo Ha 7,14% Oinbline HIX Bif
KOpIiB YKPaiHCHKOI YOPHO-Ps00T MOIOYHOI mopoau. Y
pe3ynbTaTi MBOTO MEPEeBUIICHHS CTaHOBWIO 1276,2
Mk, 1o €KBIBaJEHTHO 23,02 KBT/TOJ.
eleKTpoeHeprii. Bix kopiB ykpaiHCEKOT 4epBOHO-P00T
MOJIOYHOT TIOPOH TIPOTYKIIist OUTBII €HEPTOEMHA 1 Mae
JOJATKOBY  €HEprifo, sKa 3aCTOCOBYETHCS IIPU
BUKOPHCTAHHI MOJIOKA.

2. 3arajibHy KiJIbKICTh )KUPY Ta HOT0 eHepreTHYHY
miHHicTe Ha 3,5% Oinmpme oTpUMaHO Bif KOpiB
YKpaiHCBKOI YepBOHO-ps00T MOJIOUHOI TOPOAM Y
MOPiBHAHHI 13 YKPaiHCHKOIO YOPHO-PIO0I0 MOJIOYHOIO.
Otpumano 1 Oimeme pmomatkoBoi eHeprii. Ilpm
SHEepreTUYHii OI[HII NPOXYKLii KOpiB BUSIBICHO
nepeBary  yKpaiHCbKOI ~4€pBOHO-PS00i  MOJIOYHOT
MOpPOAM HAJ KOPOBaMH YKpAaiHCBKOi YOpPHO-ps001
MOJIOYHOI TOPOAH.

3. ExoHOMiuHa e(eKTHBHICTb BHUpPOOHMIITBA
MOJIOKa CBITIUTH MPO TE, IO MPUOYTKH OYJIU CyTTEBO
OiTPIIMMHU  BiJ KOPiB YKpAiHCBKOi YepBOHO-PAOOT
MOJIOYHOT TTopo v Ha 528 TpH. abo Ha 49,62%, HiX Bif
yKpaiHCBKOi 4OpHO-pg60i MojowyHOi mopoau. VY
pe3ynpTaTi BOTO0 W piBEeHb PEHTAOETHHOCTI KOpiB
YKpaiHCBKO1 4YepBOHO-psA00i MOJOYHOI TOpoau OyB
BUINMM, 3 niepeBaroro 5,73%.

BUXO/ISIYM 13 YMOB TOJIiBIIi, YTPUMAaHHS Ta TeHETHYHHUX
3aJIaTKiB IiJIOCITITHUX KOPIB.

5. B ymoBax JaHOro rocrnojgapcrsa JIOLIIEHO
HPOBOJIUTH CENEKLIITHO-TUIEMIHHY pOOOTY B HaNpsIMKY
pO3BelCHHS BEIUKOI poratoi XymoOu YKpalHCHKOI
YEepBOHO-psI00T  MOJIOYHOI ~TMOpPOJH, OCKUIBKH  1X
eKCILTyaTallisi € OUTbII e(eKTUBHOIO y TOPIBHSAHHI 13
KOpOBaMH  YKpalHCBKOI  YOPHO-psA00i  MOJOYHOI
MMOPOITH, BUXOASYH i3 YMOB TOJIBNi, YTPUMaHHS Ta
TCeHETUYHUX 33JaTKIB MiIMOCTITHAX KOPIB.
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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 | / ha; Atonik Plus, 0.2 | / ha; Megafol, 1.5 | / ha; Vuksal
Aminoplant, 1 1/ ha; X-cyte, 0.75 | / ha; Bioforge, 0, 75 1 / 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).

Awnoranis. Ilpencrasneni pesynpraté jociuimkenb 2015-2018 pp. 3 momyKky HUISXIiB MiBHIIEHHS
NPOIYKTUBHOCTI POCIMH pilaKky O3MMOTO Ha OCHOBI BCTaHOBJEHHS OCOOIMBOCTEH pOCTY, PO3BHTKY,
MPOXOJPKEHHST TPOAYKIIIHHOTO TpolLiecy, 3aJeXHO BiJl 3aCTOCYBaHHS aHTHCTpecaHTiB B ymoBax Jlicocremy
VYkpainu.

OO0’exT mOCTiIKEHHS — MPOIeC ONTHMi3amii popMyBaHHA NMPOAYKTUBHOCTI Pillaky O3MMOTO 3aJEKHO Bif
COPTOBHX OCOOJMBOCTEH, DOCHTIIPKyBaHHX €JEeMEHTIB TexHojorii. [Ipemmer mocmimkeHp — cOpTH Ta TiOpuan
pimaky osumoro; antuctpecantn (Kemmak, 2 m/ra; Atomik [lmroc, 0,2 m/ra; Meradon, 1,5 n/ra; Bykcan
AwminortanT, 1 n/ra; X-cyte, 0,75 n/ra; Biopopmx, 0,75 n/ra).

BusBneno, mo MexaHi3M Jii aHTUCTPECaHTIB 3a0e3MeuyeThCS 3a paXyHOK 3HIDKCHHS PiBHA eniMiHamii i3
MOCIBY OCNAOJEHUX POCIHMH Ta 301JbLICHHS KUIBKOCTI IUIOAIB Ha OMMHUIN Iuionii. CTaTUCTUYHO JOCTOBIpHA
npubaBKa yposKaifHOCTI 115t OLIBIIOCTI TEHOTHITIB 32 YC1 POKH JOCIIIIKEHHS OyJ1a BiMideHa JIMIIIe JJIs IperapaTiB
Atonik [Tnroc, Bykcan Aminomiant ta biodopmx. CepeanbopiuHa npudaBka Ha IUISHKaX i3 iX BUKOPHCTaHHSIM

ckiana BigmosigHo 0,13; 0,7 ta 0,12 T/ra.

3a piBHEM BiAryKy Ha 3acToCyBaHHs npemnapaTiB AToHik [liroc, Biodopmx ta Bykcan AminomnanT riopuan
pimaKy 03UMOTo paHXKyrThcs y Takomy mopsaaky: HK Texwik (+ 0,15 1/ra no xonTpomo); Jlekcep (+0,14 1/ra);
I1P46B20 (+0,10 1/ra); riopun Exzextotis i Copt Cenartop Jlroke (+0,08 1/ra).

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

Knrouosi crosa: pinak, nozaxopernege niosiCugieHts, peyismopu pocmy, aHmucmpecanmu, YyposcauHicme.

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 I / ha; Atonik Plus, 0.2
I / ha; Megafol, 1.5 | / ha; Vuksal Aminoplant, 11/ 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).

Sampling density of winter rape depending on the use of anti-stressants, thousand plants/ha, (20152%b1|g)1
Anti-stressants (factor B)
° @ N o~ c_§: » N
Vanetx )(factor g fg_zé § g q__% ‘E é zé % E:E ;%f’ CE
S| 83 |3 3= | fr | Bk
é o o
Senator Lux 388,21 -1,37 4,75 1,35 4,47 543 741
Executive 360,18 3,75 8,93 1,88 6,09 1,88 5,82
PR46B20 399,53 2,25 7,74 0 459 0 4,58
NK Technik 410,72 3,29 10,08 2,2 8,69 2,2 8,44
Lexer 364,41 0 8,36 437 6,46 1,09 6,99
X average 1,58 797 1,96 6,06 2,12 6,65
HIP o0 A=331;B=352; 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 yield 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
average annual yield increase of 0.19 t / ha (or 5.4%)
was observed on the variant of the NK Technik hybrid
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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.
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Fig. 1. Yield capacity increase (up to control) when using growth regulators on winter rape hybrids, t/ ha (2015-2018)
HIP 0.05=10.03

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
(+0.08 t/ ha).
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THE MAIN WAYS FOR A QUALITY HAIRCUT AND INCREASING PRODUCTIVITY OF
CUTTERS

AHHOTa].[l/Iﬂ. CTpI/I)KKa OBC€II OTHOCHUTCA K Haunboiee TPYAOCMKHM BUJaM CETBLCKOXO03IMCT-BEHHBIX pa60T u
oT CBOeBpCMeHHOfI, KauyeCTBEHHOM CTPHXKH BO MHOI'OM 3aBUCHUT, PE3YyJIbTaTbl MHOI'OMECAYHOTO TpyAa (I)epMepOB
IO NPpOU3BOACTBY HIEPCTH. O,E[HI/IM U3 BaXXHBIX MepOHpI/ISITI/Iﬁ 0 YJIYHUIICHUIO KaueCTBa MICPCTHU, MOBBIIICHHUIO
MPOM3BOUTEIHHOCTH TPYAA CTPUTANCH M YMECHBIICHUIO MOTEPH MIEPCTH (IIEPECTPUT, CeYKa, MOPe3bl U T.I.) B
OBHEBOJICTBC ABJISACTCA MPECABAPUTEIIbHAA MMOATOTOBKA OBCIT K OCHOBHOM CTPHIKKE U CBOCBPECMCHHOC IMPOBEACHUEC
MOJCTPIUKKU OoBell. IlyTeM XpoHOMeTpa)kHBIX HaOIIOAEHUH pabOTHl CTpHUTaliell yCTaHOBICHO, YTO YIIUTAaHHOCTD
JKUBOTHBIX PE3KO BJIUACT HA KAYECTBO CTPUIKKHU, ITOYTHU MMOJTHOCTBIO JIMKBUAUPYET MOPYUY MEPCTHU, CHUXKASA IMMOPE3bL
KOXKH, IEPECTPIIKKH, CEUKY U T.J. ¥ TIOBBIIIAET ee KauecTBO. CTpHUrany BEICOKOW KBaJM(UKAIMH HCIIOTIB3YIOT B
cpenreM 90% MUpUHBI pexKyIIeH mapsl, cpeaneii — 80%, a cTpuraiu HU3KO# KBanupUuKauu Toabpko 64%. Pa3pris
PYyHa Ha KJIOYKH HOITYCKaJIW CTPUTAIH HHU3KOH KBaJ’II/I(I)I/II(a].[I/II/I, Korja U3 KaxJ0ro pyHa BbIACIIAIN OT 4-x a0 7
KycKoB miepcti. IlepecTpur mepcTu nmpoucxoanT Ha BeicoTe mranenst a0 1 cm (12,5..54,2% u ot 1,1 1o 2 cm
(6,2...38,4%). Ctpuranb HE3aBUCHMO OT KBAJTU(HUKAIINHY, B CPSTHEM JIeIaeT Ha K01 oBIle OT 1,5 10 6,7 mope3oB
KOXKH.

KpOMC NOBBIIICHUA TIPOU3ZBOAUTCIIBHOCTU TpyJda pa60Ta BLICOKOKBaJ'II/I-(bI/II_[I/IpOBaHHOFO CcTpurajsd
MO3BOJIACT YBCJINYUTh HACTPUT IIECPCTU 6J1ar0}1ap;1 Goitee HU3KOMY U PAaBHOMEPHOMY CpE3y, 0e3 ceuku mepCcTu n
HEJOCTPIKEHHOM MIePCTH Ha OBIe. B pe3ynbTaTe HU3KOTO U paBHOMEPHOTO cpesa mepctu (ae 6onee 0,5...0,6 cm)
HACTPHT C KaXKI0 OBIIBI TTOBBIIIaeTCS 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 HanOosee TPYAOEMKUM BUAAM
CEJIbCKOXO3SMCTBEHHBIX PAabOT OTHOCATCS CTPUKKA
oBer. OHa TpeOyeT OrpaHMYCHHOE BPEMsS M BBHICOKOE
Ka4ecTBO PabOTHI, MOCKOIBKY CHUIMAETCS HATypajJIbHOE
CBIPBE, KOTOPOE MMEET BaKHOE 3HAYCHHE B YKOHOMHUKE
thepmepoB. KauecTBeHas CTpMKKa 3aBUCHT OT MTOPOIHL,
yXopa, colepXaHus W KopmieHus oserl. OmHako, B
STOM JIeJie UMeeT OOIbIIoe 3HAUeHHE KBaTH(pHUKAINsI
crpurasieid. [Ipu HekauecTBEHHOW CTPHUIKKE, XOpOIIast
IIEPCTh MOXET MPEBPATUTHCSA B 00POK, a IPU XOPOIIeH
CTPIKKE MOYTH MOJHOCTBIO COXPAHSIOTCS €€ IeHHbIe
cBoiictBa.  CTpWXKKYy  HEOOXOTUMO  TMPOBOJIUTH
MPaBUJIBHO, OBICTPO ¥ C MCHBIIMMH 3aTpaTaMH TPYJa.
YuuTaHHBIE OBIBI IMEIOT 00JIee POBHYIO IOBEPXHOCTh
TYJIOBHIIA W IUIOTHYIO KOXKY, a TaKKe y HUX UMEETCS
JIOCTATOYHOE  KOJHYECTBO  JKHPOIOTA, KOTOPBIA
MO3BOJISIET PYHO OBITH O0Jice IIOTHBIM W CBS3aHHBIM.
[TosToMy ymuTaHHBIE OBIIBI JIETYE CTPUTAIOTCS.

Hensio padoThl SBISCTCS BBIIBUTH OCHOBHBIC
MyTH yJIyYIIEHUS KadyecTBa OCTPIKEHHOW HIEPCTH U
MOBBILIEHUS IPOU3BOAUTEIHHOCTH TPY1a CTPUTATICH.

Jns  JocTHKeHUs  JaHHOW meau  Obun
MPOBEICHBI PaOOTHI MO MPEABAPUTEIBHON MOATOTOBKE
OBCIl K CTPMXKKE U CICHHAIbHOC HAOIIOIeHHUE 3a
paboToii cTpuranei pa3IuvHON KBaaH(pUKaIHH.

BaXHBIMI MEPONPHUATHAMHU TIPH CTPUIKKE OBEIl
SIBJISTFOTCSL:

® CBOEBpPEMEHHOE IPOBEJCHHUE PAOOTHI;

e  yIydYllIEHHE KaueCTBO IIEPCTH;
e yMEHbIIEHHE MOTeph (TEePEeCcTpHr,
TOpe3Hl U T.11.);
e  yBEIMUYCHHUE NIPOM3BOAUTEIBHOCTH TPY/Ia;
Mpbl TpoBeNM OMBIT IO TOATOTOBKE OBEIl K
OCHOBHOH cTpmkke. Jlms 3toro ObUT TpoBeneH
WHTEHCHUBHBII HAaryl, B KOTOPOM HCIIOJIb30BATH TPH
TpyNNbl  pPa3IM4YHBIX TOPOA OBEL TOHKOpPYHHaf,
MsicoliepcTHass W rpyOomepctHas. B kauectBe
KOHTPOJISL IO KaXKI0# mopojie ObUI0 B3SITO 1O 5 TOJIOB,
a BCEro B KOHTPOJIE UCIIOIb30BaHO 15 rojos (Tadm. 1).
W3 tabmuupel 1 BUIHO, YTO TNPU OAMHAKOBBIX
YCIOBHSAX MIPEUMYIIECTBEHHO NacTOUIIHOTO
COIEp)KaHusl ¢ CyTO4HOH moxakopmkoit 200 r
KOHLKOPMOB B TeueHue 45 nuet — ¢ 15 anpenst mo 30
Masi, TIOJMY4EHBl MIOBOJBHO Ppa3INYHBIC CYTOYHBIE
NIPUBECHl ¥ 3aTparbl KOPMOBBIX CIWHMI] Ha 1 Kr
nipuBeca. OBIBI ONBITHBIX TPYIII ITO 3THM ITOKa3aTeIsIM
3HAQUUTEIBHO TPEBBIIIATH KOHTPOJBHBIX M HMENH
Oosiee BBICOKYIO YNHUTaHHOCTb. CpenHecyTOUYHbIC
HPUBECH! JI1 TOHKOPYHHBIX ITOPOJ COCTaBIAIo 96 T, a
UIsE  KOHTpodbHBIX 0,05 T; COOTBETCTBEHHO ISt
msicomepcTHbIX — 124 1 0,12 1; ast rpyOOIIepCTHBIX —
114 u 0,13 r. 3arpaueHsle KOPMOBBIE €IMHMIBI Ha
OJHOTO KI TIpUBECa  COCTAaBILUIM, AL M
TOHKOPYHHBIX — 4,7 Kr, Ui TpyOOIIEpPCTHBIX |
MSICOLIEPCTHBIX COOTBETCTBEHHO — 6,2 U 5,5 KT.

ceuka,

Tab6muma 1.
IMonyueHHbIe MPHBECHI H MOKA3aTeJIH 3aTPaT
Koot Kusast macca, kT OB Cpenne- 3aTpayeHo KopM.
I'pyrna osery CYTOYHBIE €ll. Ha
roJIOB B Hauaje B KOHIIE TIPUBEC, KT
HIPUBECHL, 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 HAONIOJGHWE IO Yy4YeTy  JOBOJIBHO XOPOIIO BIMSIET HAa Ka4yeCTBO CTPHIKKH,

MOTepsl MIEPCTH MPHU CTPUKKE M OLIEHKA TOTYYSeHHON
MPOIYKIMK TOKa3alli 4YTO, YIUTAHHOCTH >KUBOTHBIX

CHIDKAIOTCS TOPE3bI KOXKH, IEPECTPHUIKKH, CCUKa U T.1I.
(tabmn. 2).
Tabmuma. 2.

Bansinue YPOBHA HHTCHCHBHOI'0 HAryJia Ha Ka4e€CTBO IIEPCTH

Tpyna osert KoiL. TolI0B Cp. Hactpur mepetr Ha 1 ron. kr (¢us. | Ilorepw tmeperw, T. (TiepecTpur
Mmacca) 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 00pa3zoM, pe3yinbTaThl HCCIEIOBaHUI
MIOKAa3bIBACT, YTO MPEBAPUTEIILHAS ITOJJTOTOBKA OBEIl K
OCHOBHOM CTPIKKE, a TakXKe MOBBIIICHUE HX
YIUTAaHHOCTH M JKMBOTO Beca JAaeT BO3MOXHOCTh

VIIyYIIATh KA4ECTBO CTPIDKKH, TEM CAMBIM SIBISIETCS
ONHUM W3 TJIABHBIX (DaKTOPOB, BIHMAMOMMX HA
VIIydIICHUE KavyecTBa NPOM3BOJUMON IIEPCTH U
YBENIMYEHHE JO0XOJa OT ee peamusamuu. llpu
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MHUHUMaJIbHBIX 3aTparax (4,7..6,2 K. ex.) KOpMOB B
pacuere Ha | roJI0BY Ka4eCTBO MIEPCTH MOBHIIIAETCS HA
6...10% ¥ mouTH JTUBUIUPYIOTCA €€ MOTEepU 3a CueT
CHIYKEHUE TIOPE30B KOXKH, IEPECTPUTH U CEUKH.

Hapsiny ¢ dpakropaMu, KOTOpbIE IPUBEICHBI BBIIIE
MPOU3BOIUTENBHOCTh TPyZJa M KadecTBO CTPHIKKU
TaKOKe 3aBUCHUT OT KBATH(HUKAINU CTPUTAJICH M OT UX
YMEHHS IPaBWIBHO CTPHYb OBEU. MBI CHENHAIBHO
MPOBENHN OIBIT C YIETOM KBaIH(UKAILMK CTPUTANICH U
OTIPEICTHIN MPOU3BOAUTENHHOCTE TPYZa M KadeCTBO
CTPIKKH. J[71 3TOr0 mMomoOpany 1mo Tpu CTPUTAIA 110
pasTUYHBIM KBAIN(HUKALUAM: BBICOKYIO, CPEIHIOI U
HU3Kyt0. [Ipu momdope crpuranei ObLIO YYTEHO WX
CTax paboThl, a TaKXKEe KOJIMYECTBO W KauecTBO
OCTpYXeHHBIX oBell. Ctpurasnei co craxeM paboThl Ha
CTpIKKE 5 U OoJiee JIET U ¢ JHEBHOW BBIPAOOTKOH He
Hipke 50 TOJIOB, OTHECIN K BBICOKOH KBaJIM(UKaLWH.
Tex crpuraneii, kotropeie oOpadareBaroT ot 30 mo 50
TOJIOB M CO CTa)keM paboTHI OT 2-X 10 5 JIeT — cpenHe
kBanu¢ukanuu. He nMeromye onsiTa Ha 3TOH paboTte
(mpuCTyNMBIINE K CTPHXKKE B NMEPBBIN pa3) — HU3KOH
KBaTH(pHUKAINH.

B pesynpraTe TpoBeAEHHBIX — HAOMIOACHUI
CTpPHTai BBICOKOH KBaJM(UKAIMHU TOKa3alH Jy4lIee
KaueCTBO CTPHIKKH M BBICOKYIO ITPOM3BOAUTEIBHOCTH
TpyZna, IyTeM 3axBaTa LIEPCTH IOYTH B IOJHYIO
HMIMPUHY TPpeOEHKH M HamOoliee JUTMHHBIX MPOXOOB.
OHH BBINOJIHAIM TakKue paboThl, 6e3 O0JIBIIEro yCHIus
M C MEHbIIMMHU 3aTparamu Qusnueckux cui. Korma
IIEPCTh Cpe3aeTcs BHICOKO, €€ [UIMHA CHIIBHO
YKOPadMBACTCsl U CHIXKAETCs IieHHoe cBoiictBo. [Ipn
XOpOIIeH CTPWKKE TOHKOH IIepCTH JIUHOH 8 cM (He
BhIe 0,5 cM OT KOXKH) IITHHA ee BOJIOKHA OyneT 7,5 cM
¥ Takas IepcTh OTHOCHUTCS K | Kiaccy. JlimuHa mepetu
yMEeHbIIaeTcs A0 6 CM, €CIIH IIePCTh COCTPUraeTcs Ha
BbIcOTE 1,5...2 cM. Takoe pyHO OTHOCHTCS K 2 Kjaccy.

Korma mnepBblif npoxoja MAaIIMHKOW JeNaloT Ha
BBICOKOM Cpe3e, a BTOPOH OJIM3KO K KOXE KMBOTHOT'O,
oOpa3syeTcs cedyka IMepCTH, MIMHOH 1.2 cMm. D10
€CTECTBEHHO BJIMSIET Ha KAYECTBO LIEPCTH U ee [IeHe. A
CTpHUrajb HU3KOW KBaJU(UKAIMM, OCTABISA Ha OBIE
HEOCTPIIKCHHBIE ~ Y4YacTKH  IIEPCTH,  CTapasch
YCTPaHUTh HEJOCTATKH, U 3TH YYaCTKH OH COCTPHUIAET
MIOBTOPHO. B pe3ynpTare mosBISETCS HCIOPEYEHHOE
BOJIOKHO, KOTOpPO€ HEIb3sl HCHONB30BAaTh IS
BEIpa0OTKM  MIEPCTSHBIX  m3memmid. Hapsamy ¢
TIOBBIIIIEHUEM NTPOM3BOANTEIHHOCTH TPYJa IpH paboTe
BBICOKOKBAJTU(UIIUPOBAHHOTO CTpHrans
yYBEIMYMBACTCS  HAcTpuUr  mepcrd. Huskuik u
paBHOMEpHBIN cpe3 miepct (He Oonee 0,5...0,6 cm)
MO3BOJISIET IOBBIIIATH HACTPUT C KaXXIOW OBLBI Ha
5...7%.

Hampn Obuto  mpoBeneHo — HaOmiofieHHE — 3a
CTPUTaJsIMH, KOTOpPBIE TIPH 3TOM YUYUTHIBAIH HX
CMEHHbIEC BBIPAOOTKH, KOJMIECTBO IIEPECTPIKCHHON U
HEJIOCTPI)KEHHON IMIEPCTH, YNCIIO Pa30PBAHHBIX PYH U
MOJICYET TOPe30B KOXW. Y  cTpurane Obutn
OJMHAKOBbIe ycyoBHsA. OHHM paboTann OAWHAKOBBIMH
MAaIIMHKaMH ¥ PEXYIIMHU TapaMH, CTPUIIIN OJHY U Ty
e TI0JOBO3pacTHyI0 TIpymmy osell. OmnpeneneHue
KOJIMYECTBO TEPECTpUra MPOM3BOAWIIOCH  TaKUM
o0pa3oM: Opalu TOJNBKO, YTO OCTPHIKEHHOE PYHO H
TIIATEJIBHO ~ OTJENAIM OT HEro BCE KYCOUKHU
NEePECTPYIKEHHOW IEPCTH, TOTOM B3BEIIUBAIH (TA0JI.
3). IIpu 3TOM, CTpUraiu BHICOKOH KBaTH(UKALNHU TPH
CTPIKKE OBEIl OCTABJISLIM HEIOCTPYI)KCHHOW IIEpPCTH
Ha oBua 27,6 T u gomyckainu ceuky no 10,2 r, a
CTpUrajqM CpefiHed W HHU3KOH KBalH(pUKAINU
cooTBeTcTBEHHO 54,6; 25,0 m 81,8; 31,6 r. B
pesyJbTare, 00IIHe TOTepH LIEPCTH B CPEJHEM Ha OJTHO
PYHO COCTaBIISUIN y CTPUTaJIsl BHICOKOW KBalM(uKamm
79,6, cpenneit —87,8, Huzkoit — 113,4 1.

Tabmuna 3.
Iloka3zatenu cTpurajieii pa3sHoi KBaJu(pUKaAUUu
Kpammdukarms Hacrpuwxeno B cpeniem Ha oBuly
Henoctpuxeno Bcero norepuy, r
CTpHUTaJIT LIEPCTH, 11 Ceuxa mepcTy, T
IIEPCTH, T
Bricokas 18,3 10,2 27,6 79,6
Cpennsist 115 25,0 54,6 87,8
Huskas 7,2 31,6 81,6 113,4
Kor,ua PYHO CHUMACTCA C OBIIbI B IICJIbHOM BHUJC OILUTAYMBACTCA 3HAYUTCIIBHO HWXKC, 4YEM pYHHasd

0e3 paspbiBa, 3TO SIBISETCS OCHOBHBIM (hakTOpOM
xopoiei cTpwkku. Ecnn pyHO OyzmeT cocTosith U3
MHO)XECTBA Pa3pO3HEHHBIX KYCKOB, 3TO OCIOXHSET
paboty mpum KiaccupoBaHuH. KitaccupoBHIMKam
TPyZHO OyJeT AENUTh €ro Ha KJacChl M MOJKJIACCHI,
BBIJICTATh HU3MIME copTa. lIpm 3TOM, KYCKOBYIO
MIEPCTh TMPHUXOAUTCS OTHACNBHO CKIQJUPOBATh U
YIaKOBBIBATb.

IMokazaTenu KayecTBa MIEPCTH W KOXHU NPHU
paboTe cTpuraieil pasHol KBIM(UKAIMHA TPHUBEIEHBI
B Tabmmme 4. PesympraTel paboTHI TMOKa3amd, dTO
CTpHUTalll HU3KOW KBaJU(UKALMK JOITyCKaIH OOJIbIle
BCEX pa3pblB pyHA Ha KJIOYKH. [IpH 3TOM M3 KaxJ0ro
pyHa BbIIENSUIN OT 4-X 710 7 KYCKOB HIEPCTH, KOTOpPBIE

LIEePCTh.

Ilpn KOHTPOJIBHBIM 3aMepbl UIMHBI IIEPCTH
BBISICHEHO, YTO MEPECTPUT WIEPCTH MNPOUCXOAUT Ha
BeIcoTe mmramnens 10 1 em (12,5...54,2% wu ot 1,1 mo 2
cMm (6,2...38,4%). Ilosromy, 3HAa4YMTENBHBIE IOTEPH
LIEPCTH MPOUCXOJIAT B BUJIE CEUKH (Tadu. 4).

XpoHOMeTpakHbIe HAOMIOZCHUS ITOKA3aJlo, YTO
CTpUTAIb HE3aBHCHMO OT KBaJH(HKAINH, B CPEIHEM
JieaeT Ha Kaxaou osie ot 1,8 10 6,7 mope3oB KOXH.
Crpuranu HA3KOH KBATH(UKAIIMH JOITyCKAIOT OOJIbIIe
Bcex Mope3oB. Taxke YCTaHOBIEHO, YTO CTPHTAH
BBICOKOH KBAJM(UKAIMH UCTIOIB3YIOT B cperareM 90%
LIMPUHBI pexyliel napsl, cpeanei — 80%, a ctpuranu
HU3KOH KBaJM(UKAMK TOIBKO 64%.



.|
[EESY] |

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #2(54), 2020 47

Tabmnuua 4.

IMoka3aTenn ka4ecTBAa HIEPCTH M KOKH NMPH padoTe CTPUraJieil pasHoii KBaJIM(UKANHHA

No Kpaymdukarms crpuraneit
HawnmeHoBanue pabot
/i BBICOKAs CpeIHsIs HU3Kast
1 OcTpuKeHO OBEll 3a IeHb, TOJL. 55 34 22
2. Vcnonb30BaHO MMPUHBI 3aXBaTa rpeOeHKH, %o 90 80 64
3 Jlory1ieHo pa3pbIBOB H?Tz[Horo PYHa Ha KyCKH, 15 38 56
0 .
. Beicora cpesa Bonosﬂlacipn niepectpure, %: 125 18,9 542
: ¢ 6,2 135 384
orl no2cm
5. JonyiieHo nope3oB KOXKH, T 18 43 6,7
Kak mnoxenanne HEOOXOAWMO OTMETHUTH, UYTO
HAauMHAIOLME CTPUTAIM C CaMOro Hayajla OBJIaAesu JIUTEPATYPA
OCHOBHBIMH TIpaBWJIAMH OOpAICHUSI C MAaIIMHKOH U 1. Kpucroox  B.N. TexHonoruueckue u

MOCJIE/IOBATENILHO ~ BBIMIOJHSUIA  TIPHEMOB  CTPHIKKU.
Hamo HayuuThCs MpaBUIBHO OOpAIIaThCS C OBIOM U
yMeTh NpH HEOOJNBUIMX YCHIHMSX YACPKHBATh €€ B
HY)KHOM MoJioKeHud. [ 3Toro tpedyercst He OIUH
roji TmpakTu4eckoil paborel. HeoOxomumo, dYTOOBI
MOJIOJIBIC CTPUTATM HE THAJIUCh 33 KOJHMYCCTBOM
OCTPIIKCHHBIX OBEIl, a IJIABHOC BHHMAaHHUC YACISUTU
Ka4eCcTBY pabOThI, HE IOMyCKAIU MEPECTPUTU HICPCTH
(ceukw), pa3pbiBa pyHa ¥ TOPE30B KOKU Ha )KUBOTHBIX.

BBIBO/IbI
1. IloBblmeHME NPOU3BOAUTEIBHOCTH TpyAa
CTpUrajed 3aBHCHUT, HpeXIe BCEro, OT HX

KBaJ'II/I(I)I/IKaLII/II/I, HO IIpU ISTOM 0OJIbIIIOE 3HAYCHUC
HMECT COCTOAHUC 06pa6aTBIBa€MLIX OBCII.

2. OmHUM W3 BaXHBIX MEPONPUATHA TIO
VIy4YIIEHWI0 ~ KayecTBa  IIEPCTH,  IOBBIIICHUIO
MPOU3BOIUTEIHFHOCTH Tpyaa cTpuranen u
YMEHBIICHUIO TOTepH IIepcTH (MEepecTpur, Ceuka,
mopessl ¥ TJ.) B  OBIEBOACTBE  SIBISIETCS
IpeaBapuTeIbHas IOJATOTOBKA OBEI] K OCHOBHOM
CTPHIKKE.

3. Ilpu omeHke TIOJydYeHHOH  NPOISYKIHH
YCTAQHOBJICHO, ~ YTO  YHNUTAHHOCTh  JKHBOTHBIX

MOJIO)KUTEIBHO BIIMSET HAa KauecTBO CTPIKKH. [Ipu
9TOM TOBBIIIAeTcs ee KayectBo Ha 6..10% wu
CHUKAIOTCS OPE3BI KOXKH, IEPECTPUIKKH, CEUKY U T.J.

4. YCTaHOBIEHO, UYTO CTPUTAIM BBICOKOH
KBaJH(pUKaINU J0OMBaIUCh BBICOKYIO
MPOU3BOIUTEIBHOCTh TpyJa W Jydllee KadecTBO
CTPMOKKH, IPOBEACHNEM HanboJiee AJIMHHBIX TPOXO0I0B
1 3aXBaTa OIEPCTH ITOYTH B MOJHYIO IIUPUHY T'PEOEHKH.
Takxe BBIICHEHO, HU3KMA M paBHOMEPHBIM cpe3
mepcta (He 6onee 0,5...0,6 cM) MO3BOJSET NOBHIMIAT
HACTPUT C Kax a0 oBupl HA 5...7 %.

WH)KCHEPHO-TEXHUYECKHE OCHOBBI MPOIECCa CTPIKKU
oser: ABTopedepar auc. nok. — EpeBan 1983. — 48 c.
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®APMAKOTEXHOJIOTTYHI JOCJIJI)KEHHSA 3 BABOPY T'EJIEYTBOPIOBAYA I'IIPO®LIILHOI
®PAKIII BITEJIO JJIS1 JTIKYBAHHS MACTOIATII

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.

AHoTanisg. Y poOOTi NpeacTaBicHe eKCIICPUMEHTAIbHE OOIPYHTYBAHHS CKJIaly OCHOBH (PPaKIIii I IpOTeio
SK CKJIAHOBOi Oiremo Juig 3acTOCyBaHHA B CXeMi KOMIDIEKCHOI Tepamii wmacromatii. I[IpoBenewi
(hapMaKOTEXHONOTIUHI JOCIiKCHHS PEOJIOTIYHMX MapaMeTpiB, TEKCTYPHUX IMOKa3HHUKIB E€KCIEPUMEHTAIBHUX
3pa3KiB, 3a pe3yJibTaTaMU SKHX OOpaHO TelIeyTBOPIOBAaY, BIH3HAYCHA HOT0 KOHICHTpalis. Ha ocHOBI BUBUEHHS
BOJIOTOYTPUMYBAIBHUX Ta aOCOPOLIHUX BIACTUBOCTEH pO3pOOICHHUX 3pa3KiB 00paHO riApodiabHAN HEBOTHUHA
PO34YUHHUK.

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

Kmouoei cnosa: ciopozens, Oicenv mexcmypuuil auanis, peonozis, 2iopo@irbHutl HeBOOHUL PO3UUHHUK,
macmonamis.

(TpaHcdep) TeXHOOTIT APYTHM €TaroM, SIKHH TIepeaye
POMHCIOBOMY BHPOOHHITBY [3].

Beryn.  [IpoGrmema  JlikyBaHHS —~— MacCTOIATIl,
3BaXAIOYM  HA  BEJIUKUM  PU3UK  3JIOSKICHHX

HOBOYTBOPEHb, € BAXIMBOIO 1 BHUMarae Cy4acHHX
migxoniB 10 (hapMpo3poOKH JTIKapChKHUX IIpenaparis,

IO  3aCTOCOBYIOTBCSI B  KOMIUIEKCHi  Tepamii
3aXBOPIOBaHH.
3aranpHui METOHOJIOT YHHAMI bishioebit bi (o)

(apmaneBTHYHOI PO3pPOOKM JIIKAPCHKUX IIpenapaTiB
crangaptu3oBanuii B kepiBHunTei ICH Q8 [1]. B
YkpaiHi IpuHHATO TapMOHI30BaHE 3 HUM KEPiBHHUIITBO
CT-H MO3Y 42-3.0: 2011 «Jlikapchki 3aco0Owu.
®dapmanetryHa po3podka (ICH Q8)» [5, 9].
BigmoBinno mo Kepisaumnrea ICH Q10, ske

pernameHTtye (¢GapMmamneBTHUYHYy CHCTEMY  SIKOCTI,
(dapmanieBTHYHa poO3poOKa € MEPIIM  ETaroM
JKUTTEBOTO LUKy TpenapaTiB, a MepeHECeHHs

dapmarieBTHUHa CUCTEMa SIKOCTI NOBHHHA OYTH
HAI[leHAa Ha  JOCSATHEHHS  SKOCTI  MPOIYKIIi,
BCTaHOBJICHHS 1 MiATPUMaHHA KOHTPOJIEOBAHOTO
CTaHy, CIpPHSHHSA IOCTIHHOMY moJjimeHHo. Mera
(apmaneBTHYHOI PO3POOKKM — CTBOPUTH TIIpenapaT
HaJIe)KHOT SIKOCTI 1 OOrpyHTYBaTdH mpomec Horo
BUPOOHUIITBA, 1100 MOCTIHHO BUITYCKATH MPOAYKIIIIO 3
3aJaHIMHU (QYHKIIOHATHbHIMHU XapaKTEPUCTHKaMH [4].

Jlikapceki mpemapart, MpeaCTaBIeH] JIiKapChbKOIO
(dhopmotro Girens € MePCHEKTUBHUMH JJIST MEANYHOT i
(hapmareBTHUHOT Tamy3i, TaKk SK BOHH 320€3MeUyIOTh
HeoOXigHy (apmakoTepameBTHYHY [if0, MAaloTh
repeBard nepej MassiMH, IpH X HaHECEHHI Ha IIKipy
HeE TOpPYLIYETHCs 11 AuXanbHa (QYKIisl, He BTPa4a€eThCs
BOJIOTA, TPHCYTHICTH OpraHo- i rizpodasn a03BOJISIE
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JIOCSITTH TIPOJIOHTYBAaHHS Aii JIIKApCHKOTO Npemnapary, akTuBHI (apmaueBTHuHi iHrpenientn (A®PI), mo
CTPYKTPYpOBaHICTh KOXKHOI 3 (a3 Oirento — oprano- ra  BXOIATh 10  riapo¢inpHOi  ¢pakuii  Oiremro,
TIIPOTEITIO TO3BOJISIOTH JOCSITTH MEXaHIYHOT CTIHKOCTI  MOTEepPEeIHIMHU JOCIIIKEHHAMH Oynu oOpaHi:

Ta BUCOKHUX CIIOKUBUYUX SAKOCTEeH mpemnapary [7,8].

Kpurepisimu BUOOPY ONTUMAJILHOTO
TeNICYTBOPIOBAaYa €. OCOOJNUBOCTI  (PI3UKO-XIMIYHUX
BJIACTUBOCTEH; KOHICHTpamis, sfka O 3abe3medyBaia
HEOOXiTHY B’ A3KICTh 1 CTaOIIBHICTB TeITI0; MOXKIIUBICTD
PETYITIOBaHHS CTPYKTYpPHO-MEXaHIYHHUX BIACTUBOCTEH;
BIICYTHICTh TOKCHYHOI Jii, XIMI9Hy CyMICHICTb;
TEXHOJIOTIUHY 3pYyYHICTB; CTaOUIBHICTE PO3pPOOICHOTO
mpernapary B mporieci 30epiranss; 3a10BiIbHI CEHCOPHI
BJIACTHBOCTI; EKOHOMIYHY JOIIBHICTE [2,6].

Ha croroani ¢apManeBTHUHUI PUHOK MPONOHYE
JIOCTaTHBO HMIMPOKHH aCOPTHMEHT M’SIKHX JIIKapChbKHX
3ac00iB BITYM3HIHOTO Ta 3aKOPJIOHHOTO BUPOOHHUIITBA,
B TOMy 4YHCHi 1 TeniB, s 3acTOCYBaHHS Yy
IepMaToioriuHiii mpaktumi. [Ipote, BiacyTHIN rens,
JUT KOMIUTIEKCHOI Tepaltii MacTonarii, Tomy, po3po0ka
TaKOT0 JIIKapChKOT'0 3ac00Y € aKTyaJIbHOO.

Mera poGotu. MeToro poboTH  cTama
(apmarieBTHYHa pO3p0oOKa OCHOBH TiJPOTENI0 SK
CKJIamoBOl Oiremro Ui JIiKyBaHHA Macromartii. Sk

IHIOMETAIlMH — TOXiMHE IHIOMY, IO IykKe Jo0pe
3apeKoMeH/1yBaB cebe y 60poTh0i 3 HOBOYTBOPEHHIMH
MOJIOYHOi ~ 3aJl03M, TOPMOHOBMICHa  CyOCTaHIis
MIPUPOTHOTO MOXOKEHHS — €KCTPAKT XMEIIO HINIIOK
pimkuit (1: 2), AK pedyoBHHH, IO MArOTh I00py
PO3CMOKTYBaJIBHY Mil0 IO CKJIQAy TEII0 BBENIH KaJIiio
Homua Ta MarHiro cynsdar [12].

Martepiaan Ta MeToau aocaiaxkeHHs. B skocti
00’€KTIB  JOCHI[UKCHHS  pPO3TISAaNd  HACTYIHI
rejeyTBoproBaui:  reapokcietwinemoinosdy  (I'ELL)
mapku Natrosol 250 L, , kapbomon mapku Ultres 21,
Hatpiro amerinat «Sodium alginate», BupoGHHUIITBA
dbipmu «Hairhang Co.,Ltd.». Sk rigpodinbhi HEBOAHI
posunHHuku (I'HP) nocmimxyBamu rminepon Tta
MPOMUIEHTIiKOTb. B po0oTi BHKOpHCTaHI METOAU
(hapMaKOTEXHOIOTIYHIX TOCIIIKCHB.

OTpuMmaHi pe3yJbTaTH Ta iX 0OIrOBOpPEHHS.
Cknagy eKCHepHMMEHTAIbHUX 3pas3KiB HAaBEACHO Yy
Tabm.1.

Tabmurg 1
CkJ1au eKcepUMEHTAJIBHIX 3pa3KiB 0CHOBH TiIporeo
Ne I'ElL, r Kapbomon, Hamuo [iteport, T Tpomeramon, r Boma
3paska JIbTiHAT, T OYHMIIICHA, T
1 2,0 10 100,0
2. 25 10 100,0
3. 3,0 10 100,0
4. 05 05 10 100,0
5. 10 10 J10 100,0
6. 15 15 J10 100,0
7. 5,0 5,0 Ji0 100,0
8. 75 5,0 Ji0 100,0
9. 10,0 5,0 Ji0 100,0
Crouparoyrch  Ha  TOMEPEAHI  pe3yJbTaTH  OYMIICHOI 1 3aiUIIay Ui HaOyXaHHS MPU KiMHATHIN

JIOCJIIKeHb HU3KK HAYKOBIIIB Ta BJIACHUX JIOCTIIXKCHb,
BuBuanu 3pasku ' EL] Natrosol 250 L 3 koHteHTpari€eio
Bin 2 mo 3 % [1, 13].

3pa3ku  TiAPOTEN0  TiAPOKCIeTHIIIEIONO3H
Natrosol 250 L BHrOTOBISUIM 32 HACTYMHOIO
TEXHOJIOTIEF0: po3paxoBaHy KUTBKICTB
rejeyTBOPIOBaYa  3ajJMBald  BOJOK  KIMHATHOI

temneparypu (15 — 20 % Bix 3a3HaYeHOT MacH Teno),
3UIMIIAIA Ha 2 TOA JJjisi HaOyxaHHS, TMICIsI YOro
HarpiBasmu 10 temmeparypu 80 — 90 °C mo moBHOrO
PO3UMHEHHS CyOCTaHIlii, MOBIIFHO MEPEMIlIyIOUn.
OTtpumyBaiu mpo3opi, 6e3 3amaxy, HelMumnKi rem 6e3
TPYA0UYOK Ta OyI0aIIoK MOBITPSI.

JpyruMm  JOCHIIPKYBaHMM  TelleyTBOPIOBAUYEM
obpanu kap6omon (kapdomep) Ultres 21. Bin sisie
c00010 3MIMTI TOJIIMEPH aKPUJIOBOI KHCIOTH, MapK{
SKAX PI3HATbCS 32 IOKa3HUKaMH  IPO30POCTi,
3[aTHOCTI JI0 3aryIIeHHs, CTYIEHEM OYMIIEHHS Ta iH.
Kap6ononu Bupi3Hsi€ BUCOKA 3aryllyBajibHa 31aTHICTh
npu HU3bKUX KoHUeHTpauisx — 0,5 — 2 %, npore 3
METOI0 KOPEKIlii KHCIIOTO CepeIOBHIa HEOOXITHOIO €
CTajlis HeWTpami3alii reimo.

Jlnst otpuManHs rigporenis kapoomoy Ultres 21,
MOTIMEpP HAHOCHIIM TOHKHMM [IAPOM Ha TIOBEPXHIO BOJIU

Temrepatypi Brpogosx 30 xB. Ilicis HaOyxaHHs 1Jist
YTBOPEHHS CTabiIbHOTO Tero MIPOBOIMIIN
HelTpaizamito TPOMETAMOIIOM. M'sKiCTB,
PIBHOMIpHHH PO3IOMALN IIF0Y01 PEYOBHUHH, B'SI3KICTH 1
CTPYKTYpHa CTiHKIiCTh TENI0O Ha OCHOBI KapOoroiry
3aNexXuTh Oarato B yoMy Bim pH cepenosumia. 3miHa
e(EKTHBHOI B'I3KOCTi, 3aJIC)KHO BiJl BUKOPHCTAHOTO
HEWTpai3yBaIbHOIO areHTa, MOSCHIOETHCS PI3HUM
MEXaHI3MOM HeWTpamizaiii, 10 MPHU3BOAUTH 1O
MOPYIICHHS BHYTPIITHOMOJEKYIIIPHUX 3B's3KiB. [lpn
HeliTpamizanii amiHaMu acomiarisi KapOOKCHIBHHUX
IPYI YaCTKOBO TMPHUTHIYYETHCS 338 PAXYHOK YTBOPEHHS
KOMIUIEKCIB 3 aMiHOTPYTIOIO SIK MOJICKYJISIPHOTO, TaK i
ioHHOTO THITY [2].

OTprMaHi 3pa3ku TENTI0 Ha OCHOBI KapOormoury
Ultres 21 mamu MeHIn 3a10BifIbHI OpraHOJENTHYHI
BIIACTUBOCTI, HiXK 3pa3ku remro ['EL] 3a mokasHukamu
MPO30POCTi Ta OAHOPITHOCTI. [I0piBHIOIOYH 30BHIIIHIHT
BHIIsAZ resieBux ocHoB Ha ocHosi I'EL] Natrosol 250 L
ta kap6oromy Ultres 21 moxemo CTBepIKyBaTH, IO
3pasku Ha ocHosi I'ELl Natrosol 250 L marore Gibin
OJTHOPiHY TEKCTYpY.

HactymHuMm  JIOCHIZDKEHHM — TelieyTBOPIOBaueM
craB Hatpiro ajerinatr «Sodium alginate» — cims
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JIBT1HOBOI KHCJIOTH, 110 MICTHTb y CKJIaJl 3aJMIIKK 3-  HEBOJAHMMH  PO3YMHHUKaMU  (IIPOMIJIEHTIIKONIEM,
D-manyponoBoi (I) i a-L- rymyponoBoi (II) kucior, eraHosoM, IJILEPOJIOM Ta iH.).

3’€/1HaHI B-TIKO3UIHIMU 3B’ I3KaMU. Y TBOPIOE CBITIIO TexHousorist OTpUMaHHS 3pas3KiB  TiJpPOTeEIro
—KOBTI Tiiporedi 3i cieruiYHUM CIaObKKUM 3armaxoM y — [ojisirajla B~ HACTYITHOMY:  HaTpil0  ajbriHar
miamazoni pH Bim 4 mo 10. TemeBi OCHOBM 3 COMIOOUTI3yBaNM  DIIIEPOJIOM,  JOJABald  BOJIY
3aJJOBUIHUMHU CTPYKTYPHO-MEXaHIYHMMH  OYHMIIEHY, CYyMIIlI NepeMillyBajJd NpU CEpeaHiX
BIIACTUBOCTSIMHU YTBOPIOIOTHCSA B miamazoHi  obeprax mimanku Bopoxosxk 10 — 15 xB. OtpumyBanu

KoHHeHTpamiii Bimx 5 mo 10 %. JAnd mpuckopeHHsS
IpOLeCY TeICYyTBOPSHHS IPOBOAATH  IONIEPEIHE
JUCTICPTYBAaHHS HATPIl0 albriHATY 3 TiApOoQUIEHIMHA

MPO30pHH renb CBITJIO-)KOBTOT'O KOJIbODY.
OpraHosenTHYHY OIIHKY TOKa3HWKAa KOHCHCTEHIII]
reNiB Ha OCHOBI HaTpiro anbrinary «Sodium alginate»
HaBeIEHO B TA0II. 2.

Tabmums 2
OpraHoJyienTHYHA OL[iHKA KOHCUCTEHLII AJIbTiHATHHUX reJliB
KoHrieHTpariist ajbriHaTy HaTpiro B .
HCHTpaIlt bt o Ty Hatp OpraHoJenTHYHA OIliHKA
po3unHi, %

5 KoHcucTeHis otHOpiIHA, BSI3Ka, TEKy4a, J00pe JKeJlboBaHa

75 KoHcucTeHIis oHOpiTHA, IyKe BSI3Ka, TYCTa, MAJIOTCKy4a, CHITLHO
' JKeJIbOBaHa

10 KoHcucTeHwist ofHOpiIHA, TyKe BS3Ka, TyKe I'yCTa, IIUIbHA, IPAaKTHIHO

HETCKY4a, Ty>KE CUJIbHO KCJIbOBaHa

HactynauM etamom poOOTH CTajd0 BHUBYCHHS
3aNIC)KHOCTI  MMOKa3HMKA B SA3KOCTI  3pa3KiB  Bif
KOHIICHTpAIIil rejieyTBoproBadiB (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] maprku Natrosol 250 L
y Oianaszoui konyenmpayiti 0,5 — 3,5 %

Sk CBiIYaTh pe3yibTaTtu MoTepeHiX
JIOCIIIJKEHb, CTPYKTypHa B'A3KICTh 3pasKiB Pi3KO
MiABHITYEThCA 31 30UIbmIeHHsIM KoHIeHTpanii ['EL]
Natrosol 250 L B mocmimkyBaHoMmy iHTepBai
koHeHTpanid (Bixm 1,5 mo 3 %) (puc. 1). 3pasku 3
koHneHTpamiero 1o 0,5 % Oymm pigkumu, a 3

KOHIeHTpaliero Buie 3 % — Oyxe TyCTHMH, 3
IpyJKaMy, MI0 B TIOJIBIIOMY MOXE CTBOPHTH
TpyIHOIII THpH  po3poOui mpemapary 1 Horo
3aCTOCYBaHHI, TOMYy [aHi 3pa3kum Oyim Bimpasy
BUKJIIOYCHI 3 €KCIIEPHUMEHTY.
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Puc. 2 Pesynemamu oocniodcenns 6 sizkocmi 2enig kapoonony Ultres 21 sanescno 6io konyenmpayii 0,5 — 1,5 %

KinmpkicTh KapOoIory B Telli CyTTEBO BILTUBAE Ha
peosorigni BiactuBocTi cuctemu [7, 10]. Temp 3
KOHIeHTpatieto B iHTepBam 0,5 — 1,5 % mae mobpy
IUIMHHICTE 1 B'A3KICTh.  SIKOI0  KOHIIGHTpAIlis

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

0

=
N

4

niepeBuirye 2 %, COYaTKy YTBOPIOETHCS HEOIHOPiHA
BOJHA JAWCIIEpCis, Micis HeWTpamizamii — IIiTbHHN
renb. lle ciIyuTh NPUYUHOW HEPIBHOMIPHOTO
PO3MOAITY HiF0U0i PEYOBHHU B OTPUMAHOMY TeJi.

6 8 10 C. %

Puc. 3 Pesynomamu docniodicenns 8 ’s3xocmi 2eiie Hampito anveinamy 6 dianaszoni konyenmpayiv 5 — 10 %

Omke, 3 oODAy Ha 3HAYCHHS B’SI3KOCTI
ANBriHATHUX  TeNiB,  PE3yNbTAaTiB  JOCIHIKEHHS
MIKpOOIOJIOTiYHOT YHCTOTH 3pa3KiB, IMOAAIBIIUM
JIOCITIJPKEHHSIM TTi/11aBasIi 3pa3ku rejiB Ha ocHoBi ['EL]
Natrosol 250 L ta kap6omoay.

Jdnst BUOOpY ONTHMalbHOTO TrejieyTBOpIOBaya

Oyno TpoBeNEHO BHBYCHHSA TEKCTYpPH  3pa3KiB
rigporemo Ha OCHOBI KapOormoiry Ta
TiAPOKCIETUIIIIENOIO03H.

Texkctypa  BH3HAYa€ThCA  SIK  KOMOIHAILs
MEXaHIYHUX,  TEOMETPUYHHX 1 MIOBEPXHEBUX

BJIACTUBOCTEH, MIO CIPUAMAETHCS 3a JOIMOMOTOIO
MEXaHIYHUX, TAKTHJIbHHUX, Bi3yaIbHUX 1 CIIyXOBHX
peuenropiB. TekcTypHH aHali3 BUKOPUCTOBYE pi3Hi
METOAM JUIA KUTbKICHUX BHMIPIOBaHb BIACTUBOCTEH

JOCIIKYBaHOTO 00’ ekTa. HaltOinpIn BayKIIMBi 3 HUX €
MEXaHIYHi, a TaKOX aHali3 300pakeHb, SIKi MOXYTh
OyTH BUKOPHCTaHI Il BU3HAYECHHS XapaKTEPHCTHK
ONTHYHUX (Bi3yaJIbHHUX) BJIACTUBOCTEH aHAJI30BAaHOTO
o0'ekta. MexaHIYHMH aHAi3 TEKCTYpH LIMPOKO
BUKOPHCTOBYEThCS Ul BH3HAYCHHS XapaKTEPUCTHK
NIPOLLYKTY B XapYOBiH, KOCMETHYHIN Ta
(apmareBTHYHIN ipomucioBocti [10, 11].

Amnaniz TEKCTYpH po3pobeHux
ekcriepuMmenTaIbHuX 3paski remis [ELL Natrosol 250
L Tta kap0Oomoysly NpPOBOAWIM 3 BHKOPUCTAHHSIM
anamizaropa Ttekctypu TA.XT.plus (Stable Micro
Systems Ltd, Godalming, Surrey, UK). Bci Tectn Oyin
MIpOBE/ICHI NpH KiMHaTHi# Temmeparypi (25 + 2 °C) i
TIOBTOPIOBAJIM TPH PA3H.
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Puc 5.1 pc@m BUHAYEHHA MeKCcmypu 3paskie 2iopozento kapbonory Ultres 21

BukopucroByroun ~ KOMO'IOTEpPHY  Iporpamy
Exponent, Oynu BUMIipsiHI TapaMeTpH TEKCTypHU: cuiia
nedopmanii 3paska, (MakcuMalibHa CHJA), 1 Hampyra
3cyBy (mwmoma min KpuBuM). [lns  mpoBeneHHS
EKCIIEPUMEHTY BHKOPHUCTOBYBAJIM KOHYCOIOMAIOHMI
30ua. OOpani mapamerpu: rmOuHa 15 MM, IIBHIKICTH
3,0 mm/c. KoxkeH Tect mOBTOprOBaid 3 pasw,
3HaXOAWJIM CepelHe 3HA4YeHHA Ta OOYMCIIIOBAIH
CTaHJApPTHE BIIXWICHHS.

3Ba)kal04yM Ha Pe3yJIbTaTH aHAIli3y TEKCTypH (puc
4, 5) MOXXEeMO CTBep/KyBaTH, IO 3pa3Kd HA OCHOBI
KapOOoII0JTy MatoTh OLIBIINI MOKa3HUK aJre3UBHOCTI, €
O1IBII JIMTTKUMH.

[puiimMatoun 10 yBaru HaTypaibHE ITOXOPKEHHS
T1IPOKCIETUIIIEITIONIO3H, BiJICYTHICTh cranii
HeHWTpamizalii B TEXHOJNOrii OTPUMaHHS TeEJIo,

OpPTraHOJIENITUYHI Ta TEKCTYPHI  XapaKTEPUCTUKHU
JOCHIJKYBAaHUX 3pas3KiB, MOIUIBHUM IIPH PO3pOOIi
JIKapchKOTO Ipenapary B poJi rejeyTBOpioBada €
sukopucrtands ['ELL Natrosol 250 L y koHuenTparii 2
%.

Buxonsun 3 oco0MBOCTENR MPOTIKaHHS
MacTonaTii, IO CyNpOBODKYETHCS HAOPSKOM TKaHHH
MOJIOYHOI 3aJI03H, IS JOCATHEHHsS OUIBII IIOBHOTO
BUBIJIbHEHHS JIFOUYMX PCUOBHH 13 pO3PO0JICHOT OCHOBH
Ta Kpamoro iX IPOHMKHEHHS, 3 METOI0 CTBOPEHHS
JIKapchKOTOo 3ac00y 31 cTabiIbHUMH KOHCUCTEHTHUMH
BJIACTHBOCTSIMM, Oyja pO3MIAHYTa MOXIHUBICTH
YBEJECHHS B OCHOBY TeJII0 TiPO(iILHOIO HEBOJHOTO
posunnHuka (I'HP).

3 MeToro 00IpyHTYBaHHS BHOOpPY Tipo¢iIbHOTO
HEBOJHOTO PpO3YMHHUKA HaMmu Oyja JociikeHa
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3aJICKHICTD aAcOopOLiiiHOT Ta BOJOTrOyTPUMYBaJIbHOL
3MATHOCTI MOJCIBHUX 3Pa3KiB TipPOTEICBUX OCHOB
TIIPOKCIETUIIIEITIONO3H B/l MPUPOIU Ta KOHIICHTPAIIT

I'HP. SIk 00’ekTH BHKOPHCTOBYBaIM IJILEPOT Ta
nporninenriaikons (ITEN) y konnenTtpanii Bia 5 go 10 %.

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

Tabmus 3
CrJ1au 10CJIiIHNX 3pa3KiB OCHOBH TiIporeJiio
Maca/ Homep 3pa3ka
KomrmmonenT
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
[nitiepon 5,0 75 10
[TporiieHr TiKOoIb 50 75 10,0
Bopa ouniniena 1o 100,0

OCMOTHYHY aKTHUBHICTh JOCHIIHUX 3pa3KiB 3anexHICTh abCOPOIIHOT 3MaTHOCTI JOCIITHUX

BUBYaIM pu temnepatypi 37 £ 1 °C y nocnigax in vitro
METOJIOM Jiaiidy Kpi3b HamiBIPOHUKHY MeMOpaHy 3
IHEPTHOTO  MOPHCTOTO  IIEJIOJIO3HOTO  Marepiany
Cuprophan Type 150 pm 3 HaBa)XKOIO I'€JICBOi OCHOBH
10,0 r. Bu3zHaueHHs Macu BHYTPILIHBOTO IMIIHApA
IiamizaTopa TPOBOAWMIM 4Yepe3 KOXKHY TOIHHY.
KinpkicTh pinuHH, Ky TOTIIMHAE OCHOBA, BUPAKaIH Y
BIZICOTKaX 10 MacH 3pa3ka. 3pa3KH BUTPUMYBAIN Yy
tepmoctati TC80M-2, 3BaxkyBanu Ha Tepe3ax BJITK-
500 3 Tounictio + 0,01.

30

25

20

15

10

6 rog

4rop,

M 3pa3ok 1l 11 3pasok2

—~3pa3ok3 = 3pasok4 #3pa3sok5 O13pa3ok6

3pasKiB TiJPOreJICBUX OCHOB BiJl CKJIaJy HaBEICHO Ha
puc. 5.

Sk BUIHO 3 pHC. 5, YBEJIEHHS 10 CKJIay OCHOBHU 2
% TEI] Natrosol 250 L T'HP 3Hauno 30inblaye
azcopOLiiiHy 3/4aTHICTH OTPUMAHUX 3pa3KiB TelliB.
Haii0inpmmii BIIMB HA OCMOTHYHY aKTHBHICTH Ma€
MIPOTUIEHTTiKONb y KoHHeHTtpamii 7,5 i 10 % Ta
riinepon y korneHTparii 10 %.

24 rop,

8rog 12 ropg,

Il 3pasok 7

Puc. 5. [liaepama abcopbyitinoi 30amnocmi 3pasKie eeneoi 0CHOBU 3A1eHCHO
6i0 I'HP ma tioeo xonyenmpayii

Buxonsun 3 pe3ynbraTiB, HaBeJJEHUX Ha PUCYHKY
5, JOCHipKyBaHI 3pa3kd Malld JIOCHTh IOMIpHI
OCMOTHYHI BiacTuBOCTi. B Xo0mi excmepumMeHTy
BigMiueHOo, 1m0 ocHoBa 0Oe3 I'HP wmakcumanbHy
KiJTbKiCTh BOAM abcopOyBana mpotsiromM 4 rof, i3

TIPOTIUIEHTIIIKOJIEM Ta TIILEPoJIoM — 6 ToJI, MiCIsl 4oTro
MPOLIEC TaJIbMYBaBCS 1 IPOXOAUB Yy 3BOPOTHOMY
Hampsimi (12 — 24 rox), mo MATBEPIKYE HOMIpHI
JerinparyBanbHi BiactuBocTi oopanux ['HP i 3BoporHi
mugysiiai mporiecu. OCHOBA 3 01aBaHHSM TUIIIEPOITY
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B kimbkocTi 10 % (3pa3zok 4) Majna JAOCHTH CYTTEBI
011 CTAJ NOKA3HUKH, Maiike He CIIPUYMHSIIA BTPATI
BOJM Ticist 6 TOIWH EKCIEPHMEHTY, B TOH Hac, sK
3pa3ku Ne 6 Ta 7 MOCTYyNOBO, ajle BTpavaiH ii.
BonoroyrpumyBanbHy 3JIaTHICTB 3pasKiB
TiIpOreNllo BH3HAYalIM 3a JIONOMOIOIO0 BOJIOTOMipa
AXIS cepii AGS nHa ocHOBi BariB AG. 3MiHE Macu

3paskiB ikcyBanu npu Temneparypi 105 °C npotsirom
25 xB. HaBaxkky reiro nomimaiy Ha Baru, (pikcyBaju
macy (£ 0,001) Ta 3akpuBamM aBTOKEpaMidYHUM
HarpiBaueM. [Ipuctpiii aBTOMarHMyHO (ikcye dwac i
BIZICOTOK BTpaTH Macu. PesynbraTu JOCIiIXKEHb
HaBE/ICHO B Ta0I. 4.

Tab6muusg 4

3naTHiCTH A0CTIIZKYyBaHMX 3pa3KiB OCHOBH Tigporesio 10 yTpUMAaHHS BOJIOTH
(Temmnepatypa 105 °C, n =5)

3pazok Yac 10BeIeHHs 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 BUIHO 3 HaHUX TaONI. 4, yBEeACHHS IO CKIaIy Jlireparypa.
rejmo I'HP 36inpmrye BOJIOTOYTPHMYBaJIbHY 3,I[aTI-£iCTI> 1. Jlebemmuenr O. 13 W3yuenue  psna
TiAporemo, THM  CaMHM  IIBUIIYIOYM  HOTO  peorapaMeTpoB TeIeBOH OCHOBBI c

cTabUTBHICTh TpoTsroM 30epiranHs. [lopiBHsSHO 3
ocHOBOl0O ©0Oe3 ['HP, yBemeHHs riimepoiay 9u
MPOIMUICHITIKOIK0 3HAYHO 3MEHINYE BTPAaTH Macu
3pa3KiB OCHOBH Tigporero. 3pasku Ne 4 ta 6 maibke He
BIZIPI3HSIIOTBCSI 32 TOKa3HMKAMHU BOJIOTOYTPHUMAHHS,
npoTe OUIBLI CTai 3HAYEeHHsI aJICOPOLIHHOT 3MaTHOCTI
3pa3zka Ne 4 naroTh 3MOT'y BUKOPHCTOBYBATH B SIKOCTI
I'HP rnineposn B konuenTpauii 10 %.

OcrarouHnii  BHCHOBOK IIPO  MOXJIMBICTb
BUKOPHCTAHHS TJILEPOITy y CKJIaJli OCHOBH TiJpOTEIto
MOJJIMBO 3pPOOUTH JIMIIE TMICIsA HU3KH JOCIiIKEHb
BIUIMBY Ha IIOKa3HMK OCMAaTHYHOI AaKTUBHOCTI Ta
BOJIOTOYTPUMYBAJIbHNAX BJIACTUBOCTEH TIIIIIEPOITy Ta
eTaHoiy, sKMi Oyne MICTUTH TiIporenb B SKOCTI
po3unHHHKA o1HOTO 3 ADI — iHTOMeTaINHY.

BucnoBok. Chouparoynch Ha  pe3ysbTaTH
PEOJIOTIYHUX JIOCHIKEHh Ta TEKCTYPHOTO aHali3y
00paHO TelleyTBOPIOBaY — TiIPOKCIETUIIIIEIIONO03y Ta
BHU3HAYEHO HOTO KOHIICHTPAILil0, IO CTAaHOBUTH 2 %. 3
METOIO 3aro0iraHHs BUCHXAHHIO BOIHOI (a3u B Ted,
MiBUILICHHS PIiBHS BUBUILHEHHS Ta BCMOKTYBaHHS
JIIOYMX  PEYOBHMH, OOIPYHTOBaHa  MOJKIIMBICTB
BUKOPHCTAHHS HEBOJIHOTO TiIpoQiIbHOr0 pO3UNHHUKA
—riinepoiy B KoHueHTpanii 10 %.
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