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PALEOPROTEOMICS STUDIES
OF ANCIENT CAPRINAE: A REVIEW

In the Neolithic era, people began to graze sheep and goats primarily due to easier access to meat,
milk, and fleeces. Thus, in ancient times, Caprinae were the key animals in the development of early
domestication and agriculture. The analysis of ancient proteins of Caprinae from paleontological and
archeological materials reveals new data on their migration, complements research on the diet of ancient
people, their culture, and habits. Here, we discuss paleoproteomics methods, such as matrix-assisted la-
ser desorption/ionization with time-of-flight mass analyzer (MALDI-TOF MS) and liquid chromatography
with tandem mass spectrometry (LC-MS / MS). We will also consider the most important discoveries in
the field of the study of ancient sheep and in which direction the paleoproteomics of Caprinae will de-
velop in the near future. In addition, general recommendations for analyzing data from ancient proteins
are considered, for example, programs and requirements for databases. We will consider the main search
algorithms in proteomics, as well as identify effective ones for identifying peptides and proteins. It also
describes the commonly used ancient protein targets, and the basic principles of working with ancient
samples. In addition, this review describes the main research conducted on ancient Caprinae of ancient
proteins such as collagen, keratin, and milk proteins.

Key words: ancient protein, paleoproteomics, Caprinae.
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KasakcraH Pecriy6amkachl BiAiM >KaHe FbIAbIM MUHWUCTPAITiHIH fblIAbIM KOMUTETI
«YATTbIK, GBMOTEXHOAOTMSI OPTaAbIFbI» pecnyBAMKaAbIK, MEMAEKETTIK KacinopHbl, KasakcraH, Hyp-CyATaH K.
*e-mail: tarlykov@biocenter.kz

Exceari Caprinae nareonpoTeoMApIK,
3epTTeyAepi: LLOAY

HeoAuT adyipiHAE aAaMAAP KOV MeH eLLKIAepAi aAAbIMEH €T, CYT XKBHe XKYHIe OHal KOA XKeTKizyre
6oAaTbIHAbIKTaH Gara 6acTtaabl. OcblAaiiiLa, exkeAri yakbiTta Caprinae epre KOHbICTaHY MEH eriHLLIAIKTiH
AAMYbIHAAFbI  Heri3ri >kaHyapAapablH  6ipi  60AFaH. [1aA€OHTOAOTMSIABIK, >KOHE apPXEOAOTMSIAbIK,
maTtepuansap 6GonbiHwa Caprinae exeAri akybl3AapblH TaAsay OAApPAbIH KOLi-KOHbl TypaAbl >KaHa
MOAIMETTED alllaAbl, €XXeAri aAaMAAPAbIH TaMakTaHy pauMOHbl, MBAEHUETI MEH BAETTEPIH 3epTTeyAi
TOABIKTbIpaAbl. ByA Makarasa rnaaeonpoTeomMmka 8AICTEPIH TaAKbIAAMbI3, COHAQM-AK, MaTPULLAABIK,
GeACEHAIPIATEH Aa3epAiK AeCOpOLMS/yaKbIT apaAblFblHbIH MacC-aHaAM3aTOpbiIMeH MoHAaHy (MALDI-
TOF MS) xeHe TaHAEM Macc-CriekTpoMeTpuschbl 6ap cyibik, xpomaTtorpacums (LC-MS/MS). CoHpait-ak,
e>XXeAri KOMAApPAbI 3epTTey CaAaCbIHAAFbl MAHbI3AbI YXaHAABbIKTapAbl YX8HE caprinae naAeornpoTeoMmnKachl
JKakblH apaaa KaHaal 6arbiTTa AAMUTbIHBIH KapacTbipambi3. COHbIMEH KaTap, €XKeAri aKybl3AapAblH
AEPEKTEPIH TaAAQYAQFbl XKAAMbI YCbIHbICTAP KAPaCTbIPbIAAAbI, MbICaAbl, 6aFAapAaMarap, aAropuTMAEP
KeHe MaAimeTTep 6asacbiHa KoMblAaTbiH TaAanTap. CoHbIMEH KaTap, NMPOTEOMMKAAAFbl HETI3ri i3aey
AATOPUTMAEPIH cMnaTTarn, NenTMATEP MEeH aKybI3AapAbl TAAAQY YLUIH OAQPAbIH TUIMAICIH aHbIK TaiMbI3.
ByA Makarapa 6i3 ManeonpoTeOMMKaHbIH, SAICTEPIH, €XEAri TapaAfaH akybl3 CyOCTpaTTapbiH >KoHe
€XEATi YATIAEPMEH XKYMbIC iCTeYAiH, Heri3ri NPUHUMNITEPiH TaAKbiAaiMbi3. COHbIMEH KaTap, OYA LLOAY
KOAAQreH, KepaTuH >XXeHe CYT aKybl3Aapbl CUSKTbl exkeAri Caprinae akybl3papblHbIH HETi3ri 3epTTeyAepiH
cunaTTamabl.

TyiiiH ce3aep: exeAri akybi3aap, naseonporeomuka, Caprinae.
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MaAeonpoTeoMHble UCCAEAOBAHMS
ApeBHux Caprinae: 0630p

B 3moxy HeoAMTa AIOAM HauyaAM MacTW OBEL, M KO3, B MEPBYID O4epeAb, M3-3a OOAee AErkoro
AOCTYyMa K MSICY, MOAOKY M LiepcTun. Takmm obpas3om, B ApeBHMe BpemeHa Caprinae GbiAM KAIOUYEBbIMM
>KMBOTHbIMM B PasBMTUM PAHHETO OAOMALLHMBAHUS U 3EMAEAEAMS. AHaAM3 ApeBHMX 6eakosB Capri-
nae o MaA€oOHTOAOIMYECKMM M apXEOAOrMYECKMM MaTepuanam OTKPbIBAET HOBblE AaHHble 06 MX
MUrpauymm, AOMOAHSET UCCAEAOBAHUSI PaLMOHA MUTAHUS APEBHUX AIOAEN, UX KYAbTYPbl U NPUBbIYEK.
3AeCb Mbl 06CYXKAQEM METOAbI MAAEONPOTEOMMKM, TakMe KaK MaTPUUHO-aKTMBMPOBAHHAS AasepHast
AECOpOUMA/MOHM3ALMS C BPEMSITIPOAETHbIM Macc-aHaAn3atopoM (MALDI-TOF MS) 1 kmnakocTHas
XpomaTorpacus ¢ TaHAeMHoM Macc-cniekTpomeTtpueint (LC-MS/MS). Takxke paccMOTpMM BakHerlume
OTKPbITHS B 06AACTN M3YUYEHUS APEBHMX OBEL, M B KaKOM HarnpaBAeHuMM naAseonpoteommnka Caprinae
OyAeT pa3BuBaTbCa B OAMIKaMLLEe BPems. AOMOAHUTEABHO PACCMOTPEHbI 00LIMe PEKOMEHAALMN NPU
aHaAM3€e AAHHbIX APEBHMX OEAKOB, HarNpMMep NPOorpammbl 1 TpeboBaHKus K 6a3am AaHHbIX. Kpome Toro,
PACCMOTPMM OCHOBHbIE B NMPOTEOMUKE MOMCKOBbIE AATOPUTMbI, @ Tak>Ke BbIIBUM 3(P(DEKTUBHbIE M3 HUX
AASI MAEHTUDUKALMM NENTUAOB M OEAKOB. Takyke ornmcaHbl ApEBHUE CyOCTpaTbl AAS BbIAEAEHNS BeAka
M OCHOBHbIE MPUHLMMbI paboTbl C ApeBHUMM obpasuamun. B 3Tom 0630pe onmchbiBalOTCS OCHOBHbIE

NCCAEAOBaAHUA 6eAKOB APEBHUX Caprinae, TaKMX KaK KOAAAreH, kepatmH 1 MOAOYHbIe 6GeAKu.
KAroueBble caoBa: ApeBHME 6e/\|<1/1, NMaAeonpoTeomMmka, Caprinae.

Introduction

Research into ancient biomolecules, especially
DNA and proteins, has changed our understanding
of evolutionary history, animal domestication, and
phylogeny. Previously, discoveries were carried
out based on archaeological excavations with the
analysis of living organisms and the observation of
phenotypic features in the fossils. Studies of ancient
biomolecules supplement and open up new knowl-
edge, providing information on phylogeny, ancient
migration, and the evolution of species.

Ancient DNA, as an object of research, has
made a significant contribution to the development
of archeology, complementing phenotypic research.
Despite ongoing analyzes of evolutionary processes
with a high level of confidence, nucleic acids are
fragmented over time into increasingly shorter se-
quences. In this case, proteins and lipids are priori-
tized in studies with older samples in geographic
areas that are less favorable for DNA preservation.
It is worth noting that ancient proteins also undergo
fragmentation over time, but compared to nucleic
acids, they do this more slowly [1, 2].

Over the past two decades, with the advent
of highly sensitive mass spectrometry, paleopro-
teomics has become more and more in demand in
the fields of archeology and evolutionary biology.
Thus, researchers are focusing not only on ancient
DNA but also on ancient proteins. The coverage of
tissues and substrates for protein extraction is quite

wide and includes bones, dentin, enamel, tartar,
horns, eggshells, skin and soft tissues, various food
residues, and ceramics [2]. This difference in objects
in ancient samples is interesting for the analysis of
complex mixtures of proteins produced by an indi-
vidual organism (proteome) or a group of organisms
(metaproteome) [3, 1].

In this review, we describe the main research
methods used to study ancient proteins, substrates
for protein isolation, characterization of ancient pro-
teins, and summarize data processing and data inter-
pretation. Then we will consider the most important
discoveries in the field of the study of ancient sheep,
and in which direction the paleoproteomics of Cap-
rinae will develop soon.

Methods in paleoproteomics

The study of ancient proteins using mass spec-
trometry dates back to 2000 when osteocalcin from
ancient bone was discovered [4]. Until this time, at-
tempts to sequence proteins have been unsuccess-
ful. The Edman sequencing method available at that
time turned out to be unsuitable for ancient proteins
since this method required samples with a high con-
centration, unmodified and purified — such condi-
tions are incompatible with ancient biomolecules
proteins [5].

The application of mass spectrometry in pro-
teomics is quite wide, the principle is that molecules
are ionized and identified by their mass-to-charge
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ratio (m/z). As a result, mass spectra are obtained
in the form of graphs of the relative content of ions
in the sample to their m/z values [6]. Currently, pa-
leoproteomic studies are mainly carried out using
two mass spectrometry methods: matrix-based laser
desorption/ionization time-of-flight mass spectrom-
etry (MALDI-TOF MS) and liquid chromatogra-
phy with tandem mass spectrometry (LC-MS/MS).
These methods are based on the presence and de-
tection of single amino acid polymorphisms (SAP)
between homologous protein sequences of different
genera, species, or populations. Variations in the
protein sequence occur at the genome level from
single nucleotide polymorphisms (SNPs) in the gene
encoding the protein. This SAP becomes the key for
phylogenetic analysis of ancient proteins. Thus, the
relationship between the proteome and the genome
is traced in evolutionary research in the taxonomic
analysis [2].

Figure 1 shows the main differences between the
MALDI-TOF MS and LC-MS/MS methods. Thus,
using MALDI-TOF MS, one can only get an idea of
the total mass of individual peptides in the analyte,
while LC-MS/MS determines the exact amino acid
sequence of the peptides. Both methods have their
limitations and application features, which will be
discussed below [2].

MALDI-TOF MS

The MALDI-TOF MS method is widely used for
peptide mass fingerprinting (PMF), based on spe-
cies identification by comparing the peptide profile
of an unknown sample with the masses of known
peptides. The peptide profile results from enzymatic
cleavage by proteases such as trypsin [7].

The initial application of this approach to ancient
fauna fossils was phylogenetic identification based
on collagen peptide mass fingerprinting (CPMF)
[8]. The method, also called ZooMS (Zooarcheol-
ogy by Mass Spectrometry), aims to identify the
trypsin-digested collagen protein or other proteins,
using MALDI-TOF MS to measure the mass-to-
charge ratio (m/z). This method is generally similar
to DNA fingerprinting, and trypsin, like a restriction
enzyme, cuts molecules into fragments. Therefore,
CPMF is not suitable for examining tissues that do
not contain COL1 or are present in small amounts.
In skin, bones, dentin, and horns, COL1 is a key pro-
tein and can be preserved in fossils about 600,000
years ago. The protein consists of two alpha-1 chains
of type I collagen (COL1al) and one alpha-2 chain

of collagen type I collagen (COL1a2), which twist
on top of each other to form a triple helix [2, 9].
By measuring the m/z of individual COL1 peptides,
certain patterns of fragments can be obtained, which
are used as a comparison, as peptide markers. The
masses of homologous peptide sequences in species
and genera may differ if they contain one, two, or
several SAPs [2, 9].

ZooMS is presented as a simple method for
identifying taxa that are difficult to identify by mor-
phological characteristics. So, using this method,
identification was carried out between goats (Capra
sp.) and sheep (Ovis sp.), which is difficult to accu-
rately determine during archaeological excavations
[10]. It is worth noting that other proteins (keratins,
caseins) have also been studied, which makes it
possible to apply PMF to other ancient tissues that
do not contain collagen. New peptides detected by
MALDI-TOF MS can be confirmed by LC-MS/MS.

LC-MS/MS

Tandem mass spectrometry allows the sequenc-
ing of whole and mixed metaproteomes. Conse-
quently, this approach to the study of paleopro-
teomics is more universal and is used in a wide
range of different tissues of ancient samples. For
this method, one may not know in advance about
the protein sequence, thus it is possible to detect
new amino acid substitutions. However, it should
be kept in mind that ancient proteomes are not nu-
merous and when loading a sample into the device,
only a part is identified, therefore the device settings
should be adapted more towards the sensitivity of
the device [1, 2].

Shotgun proteomics was originally based on the
study of the COL1 protein, but over time the spec-
trum expanded to include whole proteomes. This
method made a significant contribution to the study
of extinct organisms, amino acid sequences were
obtained based on which a phylogenetic reconstruc-
tion of evolutionary relationships with other extinct
and currently existing organisms was carried out
[11,12].

Thus, LC-MS/MS also opens up the possi-
bility of phylogenetic analysis of species whose
DNA has not been preserved, and ancient pro-
teins are available for study. Nowadays, towards
the analysis of the amino acid sequence of ancient
proteomes, shotgun proteomics expands the pos-
sibilities in the study of various modifications of
proteins in vivo [2].
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Figure 1 — Differences between MALDI-TOF MS (PMF) and LC-MS/MS
(shotgun proteomics) workflows applied to study ancient proteins [2]

Types of biomaterial

Similar to the study of ancient DNA, the main
protein materials in ancient samples are bones and
teeth. Bone proteome studies have become com-
mon practice in the detection of collagen type 1
(COL1) in the case of fingerprinting of ZooMS
collagen peptides [1, 2]. In terms of the quali-
tative composition of proteins, dentin and bone
proteomes are similar, since they have a common
origin from ectomesenchyme [13]. Thus, ancient
dentin and bone samples contain the dominant
amount of the COL1 protein [14]. A small frac-
tion of their proteome is represented by non-
collagen proteins (NCPs), such as albumin and
biglycan, difficult to detect in mass spectrometry
experiments. However, they contain more varia-
tions in the SAP sequence compared to collagens,
thus being of phylogenetic interest [2].

To date, few studies of the enamel proteome
have been carried out; it is worth noting that the
studied archaeological samples are similar in com-
position to the enamel of modern samples, thus, it
should be assumed that the enamel is well preserved
over time and possibly protected from diagenetic ef-
fects [15, 16]. The enamel proteome differs signifi-
cantly from bone and dentin, which contains specif-
ic proteins: amelogenins (AMELX and AMELY),

ameloblastin (AMBN), amelotin (AMTN), emelin
(ENAM) and odontogenic ameloblast-associated
protein (ODAM), and matrix proteases (MMP20
and KLK4). Of particular interest is the protein ame-
logenin, whose gene is located on the X- (AMELX)
and Y-chromosome (AMELY) [17]. Thus, identifi-
cation of AMELY peptides using proteomic meth-
ods allows the determination of male sex (XY), and
the absence of an amino acid sequence may indi-
cate that the sample belongs to a female body (XX).
Such gender identification can be applied not only
to archaeological people but also to fauna samples,
which is an alternative to DNA-based sex determi-
nation [16].

Recently, paleontological research has relied on
alternative sources of protein, such as cultural heri-
tage materials or ancient tooth tartar [6, 19]. A large
amount of protein is present in the mummified re-
mains of humans and animals, as well as garments
made from animal skin [20].

Limitations and features of work with an-
cient proteins

Due to its high sensitivity, mass spectrometry
has become a key method for the analysis of ancient
proteins, despite this, standard methods of protein
extraction must be modified and several recommen-
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dations must be followed to effectively preserve the
ancient protein at every stage of preparation [2].

When forming a collection of samples, it should
be borne in mind that some types of biomaterial bet-
ter preserve endogenous proteins; for example, the
mineralized specimens mentioned above (bone, den-
tal plaque, and eggshell). After choosing a sample
for research, it is imperative to conduct trial experi-
ments with a modern representative of an ancient
organism and, if possible, with artificial diagenesis
of the sample or less valuable ancient ones [2]. Ad-
ditionally, MALDI-TOF MS can screen peptides
for the degree of preservation of an ancient protein,
especially before expensive LC-MS/MS analysis.
Since this method is reliable for predicting the sur-
vival of proteins in fossils [21].

Contamination of ancient proteins can occur at
any stage of research from excavation to protein
analysis, it is worth taking measures to reduce the
risks of contamination with modern samples and
cross-contamination between the ancients by analo-
gy with ancient DNA. General guidelines should be
followed, such as isolating work areas and separate
protective clothing in each area, including negative
controls, clean surfaces and equipment, and avoid
reusing consumables. Additionally, when analyzing
LC-MS/MS, it is necessary to rinse the LC column
between each sample, i.e. skip blanks as remain-
ing peptides on the column may contaminate sub-
sequent samples. For the same reason, it is recom-
mended that valuable and older samples should be
injected into the column first, to avoid false-positive
results due to subsequent samples with a higher con-
centration [2].

Ancient proteins are usually fragmented, most
often due to accidental non-enzymatic cleavage of
the peptide backbone at the carboxyl side of as-
paragine (Asn) and glutamine (Gln). Also, in stud-
ies of ancient proteins, deamidation of asparagine
(Asn) and glutamine (Gln) has been observed to
form aspartic acid (Asp) and glutamic acid (Glu),
respectively [1, 22]. Glutamine and asparagine are
abundant in most proteins, and this wide availabil-
ity of both amino acids is key when making com-
parisons of damage between proteins. The study of
deamidation in ancient proteins is available as it can
be quantified using both MALDI-TOF MS and LC-
MS/MS. Thus, Welker et al. in the study of samples
of the late and middle Pleistocene noticed that the
deamidation of glutamine in NCP was significantly
higher, almost 100% than in endogenous collagens
from the same sample [23, 24]. This distinction has
been proposed to be used as a marker between en-
dogenous and contaminating NCPs [2]. This degra-

dation at the amino acid level is a natural biomo-
lecular marker of sample aging and leads to a mass
shift of +0.984 Da [25].

The analysis of the spectra should take into ac-
count that the modification of amino acids leads to a
change in the total mass, which may be equal to the
mass of another amino acid. Such a problem arose
in the study of the beta-lactoglobulin protein, it is
known that the difference between Bovinae (cattle,
yak, and buffalo) and Caprinae (sheep and goats)
lies in the amino acid residue, in bulls — aspartic
acid, in sheep — asparagine and in goats — lysine
[26]. However, deamidation of asparagine results
in its conversion to aspartic acid, so the unmodified
Bovinae residue (D) and the deamidated sheep resi-
due (de. N) in this position will show the same mass.
In this case, the difference in species will be possible
only in the absence of modifications [23, 26].

In addition to deamidation, another diagenetic
damage to ancient proteins has been seen. For exam-
ple, oxidative damage to tryptophan and lysine has
been observed in mammoth bone with the formation
of kynurenine and aminoadipic acid, respectively. In
turn, carbonylation of arginine and lysine prevents
trypsinolysis of the ancient protein into peptides,
which reduces the quality of sample identification
[27]. Interestingly, diagenesis can also have a stabi-
lizing effect on proteins, as ancient mineral-coated
specimens have been shown to retain proteins better
[28].

Thus, knowledge of the factors and conditions
of biomaterial storage helps in the study of ancient
samples and diagenetic modifications of proteins re-
quire more detailed study.

Data analysis

The identification of peptides and proteins with
LC-MS/MS analysis data is carried out using ready-
made search algorithms Mascot or Sequest, which
are the main ones in proteomics. However, the
Byonic and Andromeda, PEAKS programs are more
suitable for paleoproteomics, since their algorithms
allow identifying unknown modifications and high-
ly degraded protein samples [1, 29]. Sequencing
of ancient proteins based on mass spectra should
be based on at least two razor and unique peptides
covering different regions of the sequence. Razor
or shared peptides are peptides that belong to the
group of proteins with the largest number of identi-
fied, shared peptides. Unique or proteotypic peptide
sequences belong to only one protein [30].

Identification algorithms match the masses of
the product ions against spectra from the database.
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When identifying peptides, the choice of databases
should not be limited only to the species of interest,
it is also necessary to include databases of microbes
and possible contaminants. Since, the composition
of the proteome of ancient samples changes over
time, becoming contaminated with a mixture of
various bacteria, fungi and during excavation with
human proteins. Consequently, the protein sequenc-
es of type I collagen and other human proteins,
animal skin proteins are considered contaminants
and should be included in the research database. It
should be noted that the small volume of databas-
es on the number of peptides can lead to incorrect
identification of proteins and taxonomic definition
of the type of organism. For example, the Swiss-
Prot database includes almost complete proteomes
of model organisms such as mice (Mus musculus)
and human (Homo sapiens), but only partially pro-
teomes of other taxa, such as sheep (Ovis aries),
goat (Capra hircus), cow (Bos taurus) and pig (Sus
scrofa). Difficulties can arise when analyzing meta-
proteomes isolated from a heterogeneous material,
for example, the remains of ceramics or dental cal-
culus. Thus, there is a database error when identi-
fying several species from the same sample, and
extensive databases should be consulted to avoid
incorrect taxa [3].

After data generation, several additional analyz-
es are performed to further validate and validate the
results. For example, public code is used to evaluate
deamidation, and contaminating proteins must be
filtered out [31].

Exploring ancient Caprinae through paleo-
proteomics

Studies of ancient biomolecules of Caprinae
have revealed the history of their domestication, mi-
gration routes, and the way of life of ancient people.
To date, in the paleoproteomics of Caprinae, stud-
ies have been carried out on the peptide difference
between sheep and goats, ancient textiles, the diet
of ancient people, and objects of art for the content
of animal raw materials have been studied. Here we
review some of the basic research.

The domestication of animals such as cattle,
sheep, goats, and horses was an important step that
changed the strategy of the ancient people and the
transition from hunting to agriculture. It is known
that the domestication of Caprinae dates back to
11,000-9,000 years ago was carried out in the terri-
tory from eastern Anatolia to the Zagros mountains
in Iran and Iraq [32]. The spread of sheep and goats
from the center of domestication was part of the

Neolithic culture, so livestock was dispersed across
Eurasia and Africa [33]. Initially, livestock was
used for the production of meat, skins, and bones,
and then for wider use, for riding, transporting, or
cultivating the soil, they were also a source of milk
and wool [32, 34].

Methods of paleoproteomics expand the range
of studies of ancient samples, so it can be used to
determine which species the bones belong to, espe-
cially when the remains are highly fragmented or
insufficient for analysis of aDNA. For identifica-
tion, ancient proteins are separated into peptides,
followed by analysis on a mass spectrometer. The
treated peptides have m/z values that form amino
acid sequence fragmentation patterns specific to
each species [35].

Collagen

During archaeological excavations, sheep and
goats are identified as a single whole, however, they,
as well as cattle, did not always migrate together.
There are differences in food and water needs, graz-
ing patterns, travel speeds, all of which point to
the need for an individual story [36]. Thus, to dis-
tinguish between the remains of a domestic sheep
(Ovis aries) and a domestic goat (Capra hircus),
one of the most common methods used in paleo-
proteomics was applied, namely, ZooMS. Anatomi-
cally, it is difficult for archaeologists to distinguish
small artiodactyls from bone remains, but ZooMS
has shown its effectiveness in various parts of the
world [10, 36, 37]. Research has been done using
collagen protein as one of the strongest and most
affordable ancient proteins.

Originally Buckley et al. described the differ-
ences between sheep and goats for one collagen type
1 protein peptide (COL1). The de novo sequenced
peptide consists of 33 amino acids and differs be-
tween species at two positions. Differences in the
amino acid sequence led to unequal m/z of the pep-
tides, for example, in sheep, m/z of the peptide was
3033.3+0.2, and in goats, m/z was 3093.3+0.1 (Ta-
ble 1). The proposed marker was tested on archae-
ological samples of Caprinae from the Neolithic
settlement Domuztepe in Turkey [10].

Interestingly, in archaeological samples, the
mass of the marker peptide was increased by 1 Da,
which is associated with the PTM deamidation of
Glu (Q). Thus, the m/z for the ancient samples of the
sheep became equal to — 3034 Da, and in the goat,
respectively — 3094 Da (Figure 2). Also, in the dif-
ferentiated peptide was found another PTM known
as hydroxyproline. In total five hydroxylated Pro
(O) residues were observed in both modern and an-
cient peptides [10]. Later, the same research group
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expanded the collagen mass fingerprinting method
by additionally adding modern species of other
animals (deer, gazelle) to domestic animals (sheep,
goats, pigs, and cattle), as well as humans [37]. An-
other group of researchers found another additional

peptide (Table 1) differences between the Caprinae
protein COL1A1, located at positions 921-936. In-
terestingly, this peptide is common and does not dif-
fer in mass for Capra hircus, Bos Taurus, and Homo
sapiens [38].

Table 1 — Amino acid sequences of marker peptides of type I collagen between Caprinae species. The underlined amino acid residues

differ from honey by species [10, 38]

Species Peptide amino acid sequence m/z
Ovis aries GPSGEOGTAGPOGTOGPQGLLGAOGFLGLOGSR 303340, 2
Capra hircus GPSGEOGTAGPOGTOGPQGEFLGPOGFLGLOGSR 3093,3+0,1

Ovis aries AGEVGPPGPPGPAGEK 709,3

Capra hircus PGEVGPPGPPGPAGEK 7223

Species confusion when identifying sheep can
arise not only with goats but also with wild species,
such as medium-sized cattle (impala, antelope). In
this case, the use of ZooMS is of great importance,
since the data on the presence of domesticated ani-
mals or wild animals at ancient sites change the
history of the distribution of the Neolithic around
the world with its later appearance in some parts
of the world. In a recent study of the Leopard Cave
in South Africa, previously anatomically defined
samples of the domestication of sheep and goats
turned out to be wild antelope species. The peptide
sequences were compared to 20th-century museum
collectibles of antelope and impala. A total of three
new taxonomic markers in the alpha 2 chain of type
I collagen have been identified to distinguish be-
tween wild antelope and impala. This study showed
that Caprinae appeared in the Leopard Cave 1,500
years later than previously thought [29].

A similar study, but with other species of wild
animals (Sylvicapra grimmia — gray duiker, Pelea
capreolus — gray rhebok, Antidorcas marsupialis
— springbok), anatomically the same size as sheep,
was carried out by the research group Coutu et al.
Using paleoproteomics methods, a marker peptide
was determined that distinguishes wild bovids from
sheep; this peptide m/z 1532 is absent in the colla-
gen sequence COL1A2 position No. 889-906 Ovis
aries. It has also been confirmed that a specimen
dating from about 2000 BC belongs to a species of
domestic sheep, which is the earliest evidence of do-
mesticated animals in southern Africa [31].

Mass spectrometry techniques were applied to art
from the 14th century, as Ovis aries collagen peptides
were found on a mural by Ambrogio Lorenzetti. In
addition, egg whites from chicken, duck, and cow
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glue were also identified, all of which indicate the use
of animal proteins as a conservation product. Thus,
paleoproteomics applies to cultural heritage sites
without destructive action, for a better understanding
of history and the use of materials in antiquity [22].

Keratin

Paleoproteomics also made an important contri-
bution to the study of cultural heritage, which made
it possible to determine the biological origin of
many keratin-containing materials using the exam-
ple of ancient textiles. The main proteins that make
up ancient clothing are keratins. They constitute an
extensive family of fibrillar proteins, which, due to a
large number of disulfide bonds, have high strength.
Keratins are divided into two classes: alpha-keratins
are helical proteins found in mammals, birds, and
reptiles, and lamellar beta-keratins, which are found
only in birds and reptiles [7, 39]. According to the
mammalian nomenclature, keratins are divided into
2 types: type I from K33 to K40 and type II from
K81 to K87 [6, 35].

Ancient people used sheep and goat wool to
create fabrics and fur clothing [6]. As is customary,
the morphological study of ancient tissues is carried
out using microscopic methods, so the families of
animals are determined with high accuracy. How-
ever, these methods are difficult to apply to severely
damaged tissue samples or tissue samples made
from closely related animal species [35]. Keratins
are highly conserved proteins and identification by
mass spectrometry between closely related species
is difficult. However, a keratin marker peptide to
distinguish between sheep and goats has been pro-
posed K33, which differs by only one amino acid
in the sequence. Keratin K33 usually exists in two
isoforms named K33a and K33b [25, 40].
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Thus, keratin-containing archaeological remains
were studied using PMF and MS/MS. One of the
earliest was the study of the ancient clothing of Otzi,
it was found that the outer clothing was made of
sheep, and the shoes were made of cattle, other parts
of the clothing consisted of deer and goat skins [41].

The study of ancient fabrics is mainly focused
on the monuments of the Bronze Age, the Iron Age,
or places of trade routes. Since cattle breeding, the
production of wool and fabric flourished at that time,
as a result, cultural exchange through the Great Silk
Road [25]. One of these ancient sites in China in
the Keriya Valley showed that ancient people pre-
ferred to use more sheep (57.8%) in a herd than
goats (16.5%), while woven products were made
mainly from sheep’s wool, and goats — skin [35].
However, unlike other materials, tissues are sensi-
tive and poorly preserved, degrade faster, and are
prone to deamidation. It is known that the deamida-
tion of glutamine (Q) and asparagine (N) is a marker
of the degradation and aging of ancient proteins. Us-
ing the example of wool sheep wool, 8 alpha-keratin
peptides were found with deamidation indicating
degradation of the samples, of which five are more
stable (m/z 1487.74, 1504.77, 1625.84, 1834.97,
and 2665.30), and three are possibly poorly identi-
fied due to strong degradation. Thus, the study of
textiles using paleoproteomics can provide reliable
and in-depth information about resources, produc-
tion technologies, trade, and the culture of antiquity
over time [25].

The ancient proteins of keratins are also exam-
ined in other organic materials such as horns, hooves,
and hair [7]. Interestingly, they, like wool, consist of
the same type of keratin and have the same amino
acid sequences, but differ in PMF. This may be due
to differences in protein expression. For example, a
peptide with m/z 2519.29 (YSSQLAQMQGLIGN-
VEAQLAEIR) found in the horns of yak, cattle, and
sheep is absent in fibers [40]. Despite this, scientists
were able to find marker peptides for alpha-keratin
to determine the species. Thus, the peptide m/z
2665 is diagnostic for sheep, a similar peptide for
goats with m/z 2692, for a horse — m/z 2563, for a
cow —m/z 2577 [7]. This study shows that PMF can
also be used for keratinized tissues, especially for
remains with severe degradation, when the structure
of the horn is not preserved.

Milk proteins

The study of dairy products of animal husbandry
is significant in the history of the development of
the diet of ancient people. In particular, the identi-
fication of the animal species used for milk produc-
tion allows the tracking of shifts in the exploitation
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of cattle, sheep, and goats. The remains of food in
the tomb M27 at the Subaeisi site in China 500-300
years BC were studied for the presence of dairy
products. Were identified four sequences of peptides
asl-casein (FVVAPFPEVFR, YLGYLEQLLR,
FFVAPFPEVFGK) and B-casein (DMPIQAFLLY-
QEPVLGPVR) belonging to sheep, goats, cattle,
and buffalo [34]. Proteomic approaches based on
mass spectrometry, in particular, have been used
to clearly distinguish between animal species for
milk proteins. In another study, the diet of ancient
people of the Late Bronze Age was studied, the re-
mains of food were found in the form of tartar. The
mass spectrometric analysis identified the peptide
sequences of the asl-casein protein (FVVAPFPE-
VFR, FFVAPFPEVFGK) and the f-lactoglobulin
protein (TPEVD(D/N/K) EALEKFDK), which con-
tains the genus-specific amino acid: D — Bos; N —
Ovis, K — Capra [19].

In a study of the tombs of ancient Egypt, a
dairy product similar to cheese was discovered, this
sample became the oldest hard cheese (3200 years
ago) found during excavations. The MS/MS method
confirmed the presence of milk proteins in the an-
cient sample, a total of nine Bovidae peptides (cow,
sheep, goat, buffalo) were found. Most, that is, six
peptides belonged to casein (asl-, B- and k-), and
the remaining three peptides to lysozyme and serum
albumin [20].

In addition to casein, B-lactoglobulin (BLG) has
been found in ancient dental calculus samples from
British Neolithic sites. All peptides found were at-
tributed to Bovidae, as the authors suggest, the Neo-
lithic settlement used several species of animals
(cows, goats, and sheep) for milk production [42].

Palaecoproteomic studies of milk proteins have
contributed to the nutritional characteristics of an-
cient humans with the identification of the origin of
raw materials, which helps to better understand the
exploitation of domestic animals in the past.

Conclusion

To date, paleoproteomics in combination with
other methods has made it possible to obtain reliable
information about antiquity, since research covers
continents, different eras, and the main groups of
organisms. This was facilitated by the widespread
use of mass spectrometry methods, which are distin-
guished by their high sensitivity, as well as the de-
velopment of data processing algorithms. The main
types of ancient protein substrates, the features of
their isolation and preservation have been described
and studied. Studies of ancient Caprinae proteins
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have added knowledge about the distribution of
the Neolithic around the world, so with the help of
peptide mass fingerprinting, sheep, goats, and wild
representatives of the fauna that are anatomically
similar to them were differentiated. Also studied are
the ancient proteins of keratin contained in cloth-
ing, fabrics at ancient sites. The transition of ancient
people from primary livestock products to second-
ary ones can be traced to the use of dairy products.
The protein composition of food remains was stud-
ied and the domestic animals used by ancient people
for the production of dairy products were identified.

However, today there are limitations for paleopro-
teomic methods such as a requirement for complete
databases of amino acid sequences. Consequently,
the main task in the study of ancient proteins is
the replenishment of the database, especially with
unique ancient proteins.
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MHcTuTyT HaydHOTO TIPOrHO3UPOBaHUs, YKpanHa, I. Kues
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O ®U3INOAOTUYECKUX MPEATTOCDBIAKAX
M OCHOBOIOAATAIOLLUX AKCMOMAX
MbILUAEHUA

YeaoBeueckas namstb PYHKLUMOHUPYET HAa HECKOAbKMX YPOBHSIX. [lepBMyUHas namsTb Harpsimyio
CBsI3aHa C CeHCOPHbIM 3arevyaTAeBaHMEM M AOKaAU3YeTCs B TaAamyce. YeAaoBeueckoe MbILLAeHUE OCHO-
BAHO Ha AOATFOBPEMEHHOM NamaTn 1 hopMUPYETCS B apeasax, HeEMOCPeACTBEHHO MPUAEraloLLmMX K COO-
TBETCTBYIOLLMM CEHCOPHbIM aHaAM3aTOpam B Kope roAoBHOro Mo3sra. DopmanbHas Aormka — 370 Hayka,
UCCAEAYIOLLIAs OCHOBHbIE aKCMOMbI M MPUHLMIBI MbILIAEHUS, €€ MOHATUIHBIN annapar oTpaxkaeT coboi
MAEaAM3ALMIO MHOXXECTBA Paboumx CTPYKTYP M KOHTAKTOB, CYLLECTBYIOLMX B KOPE.

B AaHHOM TeopeTMUYecKOM MCCAEAOBaHMM aBTOPOM BCECTOPOHHE PacCMOTPeHA KauyeCTBEHHO HO-
Basl KOHLEMNLMS YeAOBEUYECKOrO MbILLIAEHUS M MaMsTU, OCHOBAHHAs Ha MpUHUMMIaX NCUXOAAMapKU3Ma,
HEOBMTAAM3Ma M CUCTEMHO-3BOAIOLIMOHHOM Mepapxmn. Ocobasi poAb B 3TMX MPOLLECCax OTBOAUTCS
rMCTOHOBbBIM GEAKAM M acTpoLmMTam. ACTPOLMTbI, O MHEHMIO aBTOPA, BLICTYMAIOT B KAUECTBE NaCCUBHbIX
XpaHUTEAEl MamsaTH, KOTOpble HeCyT B cebe aHAaAOrOBbIN, a He LM POBOM KOA, TECHO B3aMMOAENCTBYS
NMoCPEACTBOM OUMOXMMUUYECKMX CBSI3EN MEXKAY FAMO- M HEMPOTPAHCMUTTEPAMM.

Kpome Toro, 0TAEAbHOM CTPOKOW CKa3aHO TakXXe U O TPYAHOOOBSACHUMbIX MOKa ellle CoCoBHOCTSIX
HEKOTOPbIX 3eMHbIX YHUKYMOB K FTMMNEPKaAbKYASILMU U APYTUM Yy AECHbIM MHEMOHUYECKUM (DEHOMEHAM.
B nocaeaHem pasaene onmcaHbl NSTb OCHOBOMOAAraloLLMX MPUHLIMIMOB Y aKCUOM MbILUAEHMS.

KAroueBble cAOBa: 3BOAIOLMS Pa3yma, acTPOLUMTbI, TUCTOHbI, MH(DOPMOHBI, CUCTEMHAs Mepapxus,
mepapxmyeckasi npeeMCcTBeHHOCTb NamsTh, LLeAOCTHOE MOHAAHOE BOCMpUSITUE.

Emir E. Ashursky

Institute for Scientific Prognosis, Kiev, Ukraine
*e-mail:e.ashursky@gmail.com

On the physiological prerequisites
and fundamental axioms of thinking

Human memory functions on several levels. Primary is directly related to sensory imprinting and
is localized in the thalamus. Human thinking is based on long-term memory and is formed in the areas
immediately adjacent to the corresponding sensory analyzers in the cerebral cortex. Formal logic is a
science investigating the basic axioms and principles of thinking; its conceptual apparatus reflects an
idealization of multiple working structures and contacts existing in the cortex.

In this theoretical research the author has comprehensively studied a qualitatively new conception
of human thinking and memory based on the principles of psycholamarkism, neovitalism and system-
evolutionary hierarchy. A special role in these processes is assigned to histone proteins and astrocytes.
According to the author, astrocytes act as passive memory keepers, which carry an analog rather than
digital code, closely interacting through biochemical connections between glio- and neurotransmitters.

In addition, a separate line is also written about the still hard-to-explain abilities of some terrestrial
unicums to hypercalculus and other miraculous mnemonic phenomena. The last section describes five
fundamental principles and axioms of thought.

Key words: evolution of the mind, astrocytes, histones, informons, system hierarchy, hierarchical
continuity of memory, holistic monadic perception.
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AAFbILLIAPTTApPbl MEH aKCMOMAaAapbl

AAaMHbIH ecTe cakTay KabireTi Mnaa GipHelle AeHrenae XKymbic ictenai. OHbIH GipiHLWI AeHreni

CEHCOPAbIK, eCTe CaKTay epekLUeAiriMeH Tikeaen 6aiAaHbICTbl )XOHE OA MWMAbIH TaAamyc GeAiMiHAe
oKlUayAaHaAbl. AAAMHbIH OMAaybl y3ak, Mep3iMAi >KaAblFa HEri3AeAreH >koHe MM KabOblFbIHAAFbI
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CEHCOPABIK, aHAaAM3aTOpAApFa >KaKblH MaHAaFbl ailiMakTapaa KaAbinTacasbl. (MDopmasbAbl AOrvka
— OYA Herisri akcMomMaAap MeH oiAay MPUHLUMIMTEPIH 3ePTTENTIH FbIAbIM, OHbIH YFbIMABIK, anraparbl
MW KbIPTbICbIHAQ BOAATbIH KOMTEreH >KYMbIC KYPbIALIMAAPbI MEH BalA@HbICTAPABIH MAEAAM3ALMSChIH
KepceTeAi.

ByA TeopusAbIK, 3epTTeyae aBTOP MCUXOAAMAPKM3M, HEOBUTAAM3M JXKOHE XYMEAIK-3BOAIOLIMSIABIK,
Mepapxmsi KarmMAaTTapbiHa HEriSAEAre€H aAaMHbIH OMAAy >KOHEe ecTe cakTay KabiAeTiHiH caraAbk,
>KaHa TY>XbIPbIMAAGMACblH ©3 OMbIMEH >KaH->KaKTbl KapacTblpyFa TbipblicaAbl. byA mnpouectepae
FMCTOHABI aKybI3AAP MEH acTPOUMTTEP epeKlle PeA aTkapaTbliHbl KepceTiAeAi. ABTOPAbIH MiKipiHLue,
aCTPOUMTTEP FAMO- XKOHE HEMPOTPAHCMUTTEPAED apacblHAAFbI OGMOXMMMSABIK, GaAaHbICTAP apPKbIAb
TbIFbI3 KAPbIM-KATbIHAC YKacal OTbIpbIN, CAHAbIK, KOATbI eMeC, aHAAOT TbIK, KOATbI aAbIM >KYPETiH MacCUBTI
>KaAblHbl CakTaylbl peTiHae opekeT ereai. CoHbiIMeH Kartap, >kep 6eTiHaeri kenbip apamAapAbiH
rUMNEPKaAbKYASLMSIFA XoHe 6acka Aa Faxkaibill MOMEMOHUSIAbIK, (heHOMEHAepre AereH KabiaetTepi
TypaAbl A anTbiaFaH. CoHFbl 6eAIMAE BeC Heri3 KaAayllbl MPMHLMI MeH OMAQY aKCMOMbI CUMATTAAFaH.

Ty#iH ce3Aep: aKbIA-01 SBOAIOLMSICbI, aCTPOLMTTEP, TMCTOHAAP, MHPOPMOHAAP, XKYIe MepapXmsChbl,
ecTe cakTayAblH MepapXMSAbIK, Y3AIKCI3AIr, MOHAATbIH TyTac KabblAAAHYbI.

BBenenune

[Mogcmyaueie qOTagKd OTHOCHUTEIHHO HCTHH-
HOM SBOJIFOIIMOHHOMN CYTH 3€MHBIX OPTaHU3MOB, SIB-
JISFOIIAXCS HUKAaKUMHU HEe 00JKECTBEHHBIMHU CO3/a-
HUSMU, & MPOCTBIMUA OMOPOOOTaMHU, MPECIICAOBAIH
YeJI0BeYeCcTBO aBHO. U maxke, K CIOBY, TOT BEChbMa
LIEKOTIMBBIN I HAC pacKiIal, IPU KOTOPOM U «ETO
Benu4uecTBO» Homo sapiens Toe MOXKET OJIHIIETBO-
PATH COOOM HEKYIO MCKYCCTBEHHYIO, 4 HE PEaIbHO
CYIIECTBYIOILIYIO HIIOCTach, OOCYXJaJlCsi B CBOE
Bpems Kak conuncuctamu (Jlao-uzel, Byanma [1],
lopruii, bprone), Tak u ApyrMMU U3BECTHBIMH MY-
JperiaMy IPEBHOCTH [2], HO, TpaB/a, B HECKOIBKO
y>Ke UHOM paKypce.

OpnHako B Cepbe3HONM HAyKe OJIHUX JIMILIb CIIe-
KYJSITUBHBIX JTOCY>KUX Pa3riarojibCTBOBAHUHN SBHO
HEJI0CTAaTOYHO — TPeOOBAIMCh KOHKPETHBIE apry-
MeHTHI. 1 BOT pOBHO MOJNTOpa Beka TOMY Haszan' B
[etepOypre BhINUIA dMI0XaNbHASA, 0€3 TpeyBenHye-
HUS MOXHO CKa3aTh, KHHUTA “Pedaekchl ToJI0BHOTO
Mo3ra”, TIie BCE ATH JOKa3aTelbcTBa [3] ObUIH Ha-
[JIATHO KaK pa3 M BHOJHE yOETUTETHHO MPEaCcTaB-
JeHbl. 1 XOTh MPOTUB CaMOro «OTLA POCCHUCKON
¢uznonorum» .M.CeueHoBa TyT k€ MUTOM OTIOJ-
YUJIOCh HEMAJIO TOTHANTHUX PEIIUTHO3HBIX JIEsATe-
Jeit, OOBUHUB €ro B OOTOXYJILCTBE, aMOPATBHOCTH
Y TPOYMX THKKAX HEUCKYNUMBIX I'pexax, — OJHa-
KO COOTBETCTBYIOIIMHA 3a4iH OBLI, KAK TOBOPUTCS,
YCHEIIHO MOJIOKEH, ]a M K TOMY € HaJIeKHO 3a0-
kyMmeHTHpOoBaH [4]. C 4eM B KOHEUHOM HUTOTE COTJIa-
CWJIOCh U OOJIBIIMHCTBO MHPOBOI'O YYSHOI'O COO0-
IecTBa. A yXe B CEpeIMHE CIEAYIOLETO CTOIETHS
3TH MIPOTPECCUBHBIE MIEN HAIIETO MPOCIABIEHHOTO
3eMJIsiKa OBUIM TBOPYECKH IMOJAXBAYCHBI aMEpPHKaH-

' Tyr umeercs B BHAY BTOpPOE H3JaHHE OPOIIIOPEI

1871 roma, mockonbky nepBoe (1866 1) ObuUIO apecToBaHO U
TOJIHOCTBIO U3BATO U3 NPOJAXKH LAPCKOM LEH3YPOH.
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meM HopGeprom BuHepom, dhakTmdecku ypaBHSIB-
MM JTF000€ J)KUBOE CYIIECTBO C MAIIMHOM [5].

Ho Bcé xe, kak Obl Tam HU OBUIO, B TIpei-
JaraeMoi TyT BallleMy BHHUMAaHHIO HOBOM CBOEM
¢uIocockoM TpakTaTe aBTOp JENaeT CMENYIo
OTUYAsSHHYIO TIOTIBITKY eIle TIy0’ke MPOHUKHYTH B
MOTaiiHbBIC JAOMPUHTHI UYEIOUCUCCKON TICHXUKH —
MBICJIEHHO HAaCKBO3b CKAaHUPYS BHYTPHUKJIETOYHOE
MPOCTPAHCTBO U 0OOCHOBBIBAs caM IO cebe IBOITFO-
[IMOHHBIA MEXaHU3M [6] ONITHMANBHOTO TIPOTPaAMM-
HOT'O YIIPaBJICHUS B TOHEINB3sI_CIIOKHBIX U 3allyTaH-
HBIX HEPBHBIX CETSX.

Ja yx, meicTBUTEIsHO, CIIOPUTE 37eCh 0C000
HE TPUXOJUTCS: BCE MBI — 3CTETHUYECKH H3SAIIHBIE,
HPaBCTBEHHO 00PA3IOBBIE U OYEHb MPUTOM SPYIH-
poBaHHbIe OMOpoOOTHI! HO TONIBKO BOT MOUEMYy XKe,
BIIPOYEM, MHOTHE Ha NMPAKTUKE TaK HACTOPOXKEHHO,
a 1moIJac J1a)ke 1 BOMHCTBEHHO K 3TOMY OTHOCSTCS?
Jla motomy 4TO B BBIcIIeoOpa3oBaTenbHON cdepe
CHI' no-npexxnemy Bcé€ eme Oe3pas3znenbHO roc-
MMOACTBYET OaHANBHBIH MAapKCHCTCKO-TCHHHCKUH
Matepuanu3M. IloIHHOTO Ke UAeaTHCTUIECKOro
KpbUTa (IOJYEPKHY: HE PEJIMTHO3HOTO, a MMEHHO
HAyYHO-MCCIIEZI0BATENBCKOT0), 10 CYTH, IPOCTO-
HampocTo HeTy. M XOTs HOBOE IepeoBoe 3HAHME
HEYICP)KUMBIM CTPEMHUTENbHBIM ITOTOKOM HA4ajo
BCE K TaKW ceiddac yKe BBIIIECKUBATHCS HApPYyKy,
OJIHaKO JIJIs1 HETO 3aBEIOMO MaJloBaTo MOKa eIlle, Ha
HaIll B3MJIAJ, HAJIEXKAIIEH TOCyIapCTBEHHON TOJ-
JIEPKKH.

Yro 3k, mocTapaeMcsi TOTAA YK XOTsI ObI B 3TOM
CBOEH 0030pHO-TIOIEMHUYECKON CTaThe KaKHM-TO
JIOCTYIHBIM 00pa3oM HCIPAaBHTh TaKyl0 HE BEChbMa
MPUSTHYIO TEHACHIIMIO.

Paccymeﬂne 1 pe3yJjibTaTbl UCCJICTOBAHUA

YenoBedeckas maMATh QYHKIHOHUPYET HA He-
CKOJIbKUX YpOBH:X. [lepBuuHas HanpsiMyo cBi3aHa



3.5. Ammrypcekuit

C CCHCOPHBIM 3alle4aTiCBaHUEM W JIOKAITU3yeTCs
B Tayamyce. JTO 10 CYTH Jejla MOHA/JHAas MaMsTh.
OMOIIMOHANBEHO OKpallleHHble HWH(POPMalMOHHBIE
OLIYIIEHHUS] HECKOJBKO CEKYHJI CITyCTS MOXKHO eIé
BOCCTaHOBHUTHh B CO3HAHHWH 3a CUET peBepOepanuu
HEPBHBIX HMMITYJIbCOB 1O Tajamycy (a WHOT/Aa W
BBIIIIEIEKAIIMM MO3TOBEIM CIIOSIM, OTBEYAIOIIUM,
HaIprMep, 32 BOCTIPUATHE PEYH, KECTOB, HEPOTIIH-
(OB U IPYTUX CIOKHBIX CUMBOJIOB).

K crmoBy, numOudeckue CTPYKTYpHI (BKIO-
gas CIOJa M THUIIIOKAMIT) CTIOCOOHBI IPUHUMATH HE
TOJILKO LIeJIeBbIe MTPUKA3bl 3 TajJaMmyca, HO U yJiaB-
JTUBaTh SMOIIMOHANBHEIN (OH IIOOBIX aJIeKBaTHO
3aKOJIMPOBAHHBIX COOOIIECHUH, MMOCTYMAIOMNUX B
MPUEMJIEMOM JUIS HUX BUZE M3 KOPBL. [ umnmokamin
OTBETCTBEHEH, KPOME TOTO, M 32 (PYHKIIMOHHPOBA-
HHUE y YeJOBeKa OTepaTHUBHON maMsTu [7, c.54].

Kak yxe ObuI0 cka3aHO 00 3TOM paHee, B X0
HUCTOPUYECKOHN IBOJIOIUHN TPUPOIHBIX CHCTEM JI0-
BOJIHO-TAKA OTYETIUBO TPOCIEKHUBACTCS TPEEM-
CTBEHHOCTH B CTPYKTYpe U criocobe GopmupoBanus
OIIYIIEHN ¥ SMOIWA, XapaKTEePHBIX I TaHHOTO
KOHKpeTHOTO 3Tamna [6]. Ho BcE ke Hanbomee Xopo-
10 3TO BUHO HA MPUMEPE IMAMATH, BEJb KPATKOC-
pOUYHAas MaMsITh KaXAOW MOCIEIYIOUIEH CUCTEMBI
basupyercs Ha MHEMO-CyOCTpaTe mpeabayIei.

Kcratu roBops, CHUIOMHUHYTHO-peBepOCpaTHB-
Hasl MaMATh TakXKe, MO-BUIUMOMY, MPUCYTCTBYET
Ha JI00OH CTyINEeHbKE JSBOJIONMOHHOW HepapXHHu,
HO OHa MPEXIE BCETO 3aBHCUT OT CaMOT'0 UMIIPHH-
THHTA W ITyTEeW MPOBEJCHIS CHTHAIIOB, a HE OT HU3-
JIeKAIIUX CTPYKTYpP, MOCKOJBbKY pa3HOYpOBHEBBIC
CHUCTEMBI I0-Pa3HOMY BOCHPHUHUMAIOT XOJ BpeMe-
HU, a 3HAYUT — U TIOCJIEIOBATEIHHYIO XPOHOIOTHIO
COOBITHH.

Crnenuduveckass (¢GyHIaMEHTaIbHAS IaMATh
XOPAOBBIX 3IKIAETCS, B MPUHINIIE, HA ACTPOIUTAX,
HO TE€M He MEHee, eciM MMOHaJ00UTCs, BIOJIHE CIO-
co0Ha ameTupoBaTh U K JOJITOCPOYHOH MHEMO-
CcyOCTaHIIMM HHU3IIETO IMOPsKA, MPEJCTaBICHHOM,
M0 Wjee, BHYTPUSACPHBIMU (HO MHOTIIIA, BO3MOXK-
HO, U BHEKJICTOYHbIMHU) Oenkamu?, OmHAKO y BCEX
0e3 UCKIIIOYEHHUS JIIO/ICH NOIrOBpeMEeHHasi MaMATh
(mpuypoueHHass — HAIlOMHHM — K CEpOMYy Belle-
CTBY KOpBI 000MX mojdymapuil) ¢opMupyercs U3
OTEepaTHBHON W MPUYEM, KaK MPABWIO, B MUHYTHI
CEHCOPHOTO 3aTUIIbs, T.€. B OCHOBHOM aHEM. Ho-
YbI0 )K€ KAKHUMH-TO IMEPHOJIMYSCKUMH YPBIBKAMU

2 Bripouem, He HCKITFOIEHO, YTO MPO(eCCHOHATBHBIC Mark
U 9yIOTBOPIIBI MOTYT Jla’ke oOpalarses 3a Hy>KHOH HH(popMa-
el ¥ K aMHHOTPYIIAM, a TakKe ITI00HAM, ME€30HaM (KaK ObI
HOTPY’KasCh IPH 3TOM B IMOUCTUHE OE3OHHBIE MHEMO-XPaHHU-
JIMIIA HIDKEIIEKAIINX CHCTEM).

(TOCKOIBKY OONBIIMHCTBO BPEMEHH MO3T MOMIPOCTY
OTJIBIXAET) JOJAETBIBACTCS JUIIb TO, YTO HE yCIe-
JIOCh B T€UEHHUE CBETION MOPHI CYTOK.

Xots actpouuthl (0Onajaromine, Kak H3BECT-
HO, TOPa3/I0 MEHBIITUM IBOJIIOIUOHHBIM «CTaXKEM))
XpaHiT CBOIO 0a3y JaHHBIX B aHAJIOTOBOM BUJE,
a mentuasl — B nudpoBoM, o0e 3TH QYHKUUU HO-
CAT BCE JK TaKW CTPOTO M30HMpaATEeNbHBIA XapakKTep.
[Mpuuém B x0z€ 0TOOpaA OOJIee BaXKHOTO MaTepuasia
YK€ UMEIOIIHecs JI0 STOTO B HEWPOHAX OEeNKH-II0-
HATHA [8, ¢. 68] 3aBemOMO UTPAIOT BEAYITYIO POIIb,
a TIOJKOPKOBBIE CTPYKTYphl, OTBETCTBEHHBIE 3a
OTIEPATHBHYIO IMaMsTh, — JIHUIIb BTOPOCTEIIEHHYIO.
®eHOMEH K€ TOTAIBHOTO 3aloMHHaHuA [9] mpu-
CyUI JIMIIb IEPBUYHOMY «sD» (1a M TO BOCTPeOOBaTh
mo1o0HyI0 MHPOPMALIHUIO JalleKO HE KaXJIOMy IO
cuiam [10]).

UenoBedeckoe MBIIIIEHHE OCHOBAaHO Ha J0J-
TOBPEMEHHOH MaMsITH U GOpMHUpPYeETCs B apeanax,
HETOCPECTBEHHO MPIJIETAIOMHNX K COOTBETCTBY-
IOIIUM CEHCOPHBIM aHajau3aTopaM B KOpE T0JIOB-
Horo Mo3ra [8, c. 69 —71]. OnHu u Te *Ke MOHATHUS,
YTO BIIOJIHE €CTECTBEHHO, CIIOCOOHBI NMPHU 3TOM
HEOJAHOKPAaTHO AYONHpPOBATHCA B 3aBUCHUMOCTHU
OT UX 3TUONOrH4ecKou npupoisl. K Tomy xe TyT
emie cieAyeT YUYHUTHIBaTh BO3MOYKHOE pa3BETBIIE-
HHE JIOTOCOB HE TOJIBKO B CEHCOPHOM acIeKTe, HO
TaK)ke W Ha 0oJiee BHICOKOM IMOPSIKOBOM ypPOB-
He: B Ka4eCTBE OMOHHWMOB, CHHOHMMOB, HJHOM,
HEOJIOTU3MOB H JJaXKe M0 Cyry00 IMOLMOHATbHBIM
npuzHakaMm. [Ipud€mM HOBBIE AaCTPOUUTHBIE W
OCJIKOBBIE MOHSTUS BHICTPAWBAIOTCS (C TPHUBS3-
KOM, KOHEUHO K€, K YX€ HMMEIOLIEMyCs 31eCh
MaTepHray) Ha OCHOBE CBEXKHUX PEJICBAaHTHBIX 00-
Pa3oB, TOCTOWHBIX OBITh 3aHECEHHBIMH B JJOJITOB-
PEMEHHYIO aMSITh.

B Tomnmie Oonbmux moymapuii, Tak e mpuMep-
HO, KaK M B CJIO)KHBIX KHOCPHETHYECKUX YCTPOMi-
CTBaX WIIM TPEUIOKEHUAX (HOPMATBHON JIOTHKH,
CYIIIECTBYIOT CBOM HEpPapPXWUECKHE MUPaMHUIBI, Ha
BEpIIMHE KOTOPBIX paclojiaratoTcsi CBEPXIOHATHS.
Kpome Toro, Tam e eCTh U CTPYKTYpHI, OTBEYAFO-
e 32 QYHKITMOHWPOBAHUE IMPHHIIUIA OOpaTHON
CBSI3M, ACCOIMATHUBHBIE 30HBI, aHAJIOTU KaTeropH-
AIBHO-CEMaHTHYECKOTO amapaTa i MHOTOE JPYyToe.
Kcratu, B (opmaiibHOM JIOTHKE, MOXHO CKa3aTb,
BOOOIIE HET HUYETO TaKOTO, YTO He ObUIO OBl Tak
WM MHa4Ye Pealn30BaHO B MO3TY BBEICOKOPA3BUTHIX
npeacTaBuTeNe 3eMHONW (ayHbl. Tak, MOIb3ysach
n3BecTHbIM 3akoHOM: «Ecmu u3 A cnepyer B, To
u3 He-B cnemyeT He-A», MBI JOIKHBI OBITh TOTOBBI
K HaxOoXJeHHIO0 Oenka «He-B», HemocpeacTBeHHO
CBsI3aHHOTO C OenkoMm «He-A». Pasymeercs, Takue
abCTpaKkTHBIE CTPYKTYPHI C IENBI0 SKOHOMHUH TIPO-
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CTpaHCTBA 3aKJIaJIbIBAIOTCS B OCHOBHOM Ha YpPOBHE
CBEPXITOHATHM.

3a CBA3b MY OTACIBHBIMHU OCJIKAMHU-TIOHATH-
SIMUA OTBEYAIOT KOHKPETHBIE II0OABEJOMCTBEHHBIEC)
XPOMOCOMBEI, a BOT 32 (DOPMHUPOBaHUE PEIYIBTHPY-
IOLIMX aCCOLMATHBHBIX TPEKOB — KaK pa3 yKe camu
HEHpOHBI, MONB3YIOLINECs, MO-BUAUMOMY, JUIS
9TOrO OOBIYHBIMH 3JIEKTPUIECKUMH HMITYJIhCAMH
(B oTiIMYME OT KOTUPOBAHHBIX 3BYKOBBIX CUTHAJIOB
[6] cBOMX HYKJIEHHOBBIX MpenTed). ITH HEHPOHBI
MOTYT paboTaTh B JI000€ BpeMsi BHE 3aBHICHIMOC-
TH OT HampaBJICHHOCTH CO3HAHMsI, HO B OCHOBHOM
JIENaloT 3TO JAHEM, B mepuo 0oapcTBoBanms. [lpu
3aMBIKaHWUU JUTHHHBIX CHJIOTHCTHYECKUX IETTOYEK
«benok A — 6enok B — 6enok C — 6enok JI» mocpe-
CTBOM «0enok A — 0enok [I» kireTkr Bo30yKIaroT-
csl, BBIpaXkasi paJiocThb, YTO, KaK U3BECTHO, BEJIET K
BBIJICJICHUIO JIOTIOJIHUTEIBHON 3HEpruH. DHEpPrus,
peoOpasysch B HEPBHBIN HMITYJIBC, TOCTUTAET Ta-
Jamyca, XOTsl U OTHIOJ(b HE BCErJa JOJDKHBIM 00-
pasoM Tam BocrpuHuMaetcs. Eciu curaan amus op-
raHn3Ma He aKTyaJeH, «s» Ha Hero He pearupyer.
B apyrux e ciydasix OHO U caMO MOXKET IociaTh
3aIlpoc B KOPY, €CIIM HaJlo YTO-TO BCIIOMHUTH WIIN
CPOYHO HAaWTH OTBET. TaKoi ImyTh OOIIEHUS] HAMHO-
ro 6osee JefiCTBEHHBIN.

Yro ke KacaeTcs acTPOLHUTOB, TO OHH 37ECh
(m mpexme Bcero — B CKIIAJKaxX CEpOro Belle-
CTBa) BBICTYIAIOT TOJILKO B KA4eCTBE MACCHBHBIX
(XOTsI U TOBOJBHO HAJIEKHBIX) XpPAaHHUTEICH Hamsi-
tn. [Ipuyuem, Kak yke OBUIO CKa3aHO BBIIMIE (CM.
MpeabIAYIIUI pa3Jieln), aBTOp CKIIOHEH CYUTATh, YTO
OHa Hec€T B ce0e aHAJIOTOBBIH, a He HU(POBOH KO,
OyIydn HampsMyr oOyCIIOBIIeHA TECHBIM OHOXH-
MHUYECKUM B3aMMOJICHCTBUEM MEXIy TIHO- U He-
HWPO-TPAaHCMUTTEPAMHU.

Wrtak, B oTnmume OT MrHOBEHHOTO Yy3HaBa-
HUSL C YyBCTBEHHBIM IIOATEKCTOM, BCE MPOYHE
PEMUHHCIIEHTHBIE 00pa3bl (T.e. HE CBS3aHHBIC C
OCTPHIMH CHUIOMHHYTHBIMH HYKJIaMH HWHIWBUIA)
00513aHBI CBOMM T€HE3MCOM MCKIIOYUTENBHO JIHIIb
kope. Ilepenatorcss oHH, OBITH MOXXET, U KBAaHTO-
BO-BOJIHOBBIM TIYTE€M, HO TPOCHUPYIOTCS B UEIIOBE-
YecKoe CO3HaHWE BCE JK TaKd HaBEpHAKA YK yepes
BIIOJIHE TIPUBBIYHBIA IS HAC BEUIECTBEHHBIN (a
TOYHee — MOHaIHbII) cyOcTpaT. [Ipudem npakTuye-
CKH TO K€ BpeMsl CJIEAyeT CKa3aTh M O Pa3HOro poja
MeduTax, (paHTa3usAX, CIOKHBIX MHOTOCTYTIEHYATHIX
abcTpakiusx, Hy ¥, KOHEYHO, O JIFOOBIX YMCTBEHHO-
CO3MJIATENIBHBIX MPOIECCaX, XapaKTePHBIX, TAK WU
WHaye, U1l cepbE3HOM HaydHOHU nearenbHocTH. U
XOTS MX peaju3alys, Mo CyTH, Majo YeM OTIHYa-
€TCs OT CXOJHBIX PaHee OMMCAHHBIX HAMH SBIICHUH,
MIPOTEKAIOIINX B CEHCOPHBIX SIpax, HO TYT YXKe, Of-
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Hako, TpeOyeTcst Bcé e HEeNMOCPEACTBEHHOE aKTHB-
HOE€ y4acTHE U BBICIITNX (KOPTHUKAIBHBIX) MO3TOBBIX
CTpYKTyp. Bo-niepBhIX, cozmaercs abcTpakTHBIN 00-
pa3 HabromaTens, C TOYKH 3pEHUs] KOTOPOTO pacc-
MaTpPUBAETCS MPEICTABISIEMBII 00BEKT; BO-BTOPBIX,
JIOTIOTHUTENFHO CIOJIa €I TPUBIEKAIOTCS TaKHhe
(OpMaTIbHOJIIOTHYECKUE KATErOpUH, KaK BEIUYH-
Ha, Pa3MEPHOCTh, YToJl BOCIpUATHUS U T.1I. Bee atn
OTIepaIiOHHbIE POLIEAYPHI BXOAAT B 00SI3aHHOCTH
MBIIIJICHHS, & OKOHYATEIILHO CO3/IaHHBIH 00pa3 me-
penaercss B IEHTPAIbHOE «s1». XOTS MOCIEIHEMY
BMECTE C TEM TOXe HU B KOEM pa3e He JOIMyCTUMO
OTBOJUTH B OTHX IMpoleccax KaKyl-TO MENKYIO
cyry0o ¢akynsTaTHBHYIO poib. BoT, k mpume-
pYy, OAHO W3 Hamboliee HATJLSIIHBIX IMOJTBEPIKIIC-
HUHM CKa3aHHOTO: M3JaBHA XOPOLIO M3BECTHO, YTO
y CIIabOBOJIBHBIX JIFO/IeH He ObIBaeT, Kak MpaBHIIo,
YCTOWYMBBIX U JTOCTATOYHO MPOYHBIX MBICIICHHBIX
acconuanuii. Bo3Hukaromue y HuX 00pasbl 3bI0KH,
PacCITBIBUATHI M OBICTPO YIETYYHBAIOTCS U3 CO3HA-
HUSI, TO ¥ JIENI0 CMEHSISICh KAKUMHU-TO HOBBIMH. . .

[MToMmumo »TOTO, OOWIMI XapakTep NPOIYLH-
PYEMBIX MPEICTaBICHNH MOXKET 3aBUCETh TAKKE OT
KOHKPETHOTO SMOIIMOHAIBHOTO HACTPOS, CTICU(H-
9YeCKO# MONTyIIapHOCTH JaHHOTO MHAMBHIA, CTEIe-
HU Pa3BUTOCTH MO3TOBOW ITUTOMHUEIIOAPXUTEKTOHH-
KU ¥ psijia IPYTUX HEMaJOBaKHBIX ()aKTOPOB.

®dopmManbHas JOTHKa — 3TO HayKa, UCCIEAYIO-
asi OCHOBHBIE aKCHOMBI M IPUHITUTIBI MBITIICHS.
WNubiMU cliOBaMU, €€ MOHATUMHBIN annapar ABisieT
c000H uean3aII0 MHOXKECTBA Pa00YNX CTPYKTYP
1 KOHTaKTOB, CYIIECTBYIOIIKX B Kope. B To ke Bpe-
MsSI CMEJIO MOXXHO YTBEPXKIaTh, YTO B OOBIAEHHON
YeJIOBEYECKOM JIOTHKE HET HE TOJBKO MppalroHa-
JU3Ma WM abCypIaHOCTH, HO B BOOOIIE HUYETO Ta-
KOTO, YTO OTCYTCTBOBAJIO OBl B OKpYXKalollei Hac
npupojie. Bece cuimoructudeckue CBSI3M OCHOBaHBI
Ha (yHIAMEHTaIbHOM SIBJICHHH MPHYWHHOCTH, Be-
OyLieM CBOE Hayallo M3 HEe3bI0JIEMOro IMpHHIMIA
eIMHOO00pa3ust U eAMHO3aKOHUS KaK BO B3aUMO/IEH-
CTBUSIX HA MHKPOYPOBHE, TaK W Ha BBICIINX 3Tamax
cuctemHoit 3Boimonuu. C Griocockoit Touku 3pe-
HUSL OTO HE3BIOJIEMOE TOCTOSHCTBO €CTECTBEHHEH
BCETO OBII0 0, 0YEBUIHO, OOBICHUTH KOHEUYHBIM Ha-
00poM 0a30BBIX DIIEMEHTAPHBIX YaCTHI] (BKIIIOUA,
pasymeercs, HHGOPMOHBI), OOJIAAAIONINX B CBOIO
odepeqb KOHEYHBIM K¢ HabOpoOM COOCTBEHHBIX
KOHCTAaHTHBIX XapakTepucTHK. [IpudeM B ciydae
HETMPUHATUS KOHLENIINK TIyOMHHOW Hewcueprae-
MOCTH MaTepuH (B TpakToBKke AHakcaropa [11]) mo-
nobHoe obocHOBaHMe OyneT aaxe per definitionem
Y BIIOJTHE TOCTATOYHBIM.

Maremarndeckasi Joruka 0ojee MCKyCCTBEHHA
1 abCcTpakTHA MO CpaBHEHUIO ¢ GopmansHOU. [Ipu-



9.3. Amrypekuit

MEPHO TO )K€ caMoe CIEAyeT cKa3aTb U 0 KuOepHe-
THKE, KOTOpast IUIIb B HayaJle CBOETO CTAHOBJICHHS
XOTh KaK-TO COOTBETCTBOBaja OOIIEMy aHATOMO-
(U3NOIOTUIECKOMY YPOBHIO Pa3BUTHS MO3TOBBIX
cTpykryp. Ecnu xe poGoThl HaydaTcst camocTos-
TEJIbHO KOMHUPOBaTh (HY WM, AOIMYCTHM, IITaMIIO-
BaTh) CBOMX DJJIEKTPOHHBIX «COOpaThEB», TO OHHU
HaBepHIKa YK IOCTApParoTCsl YCOBEPIICHCTBOBATH
3a20]THO JITOObIe YJOOHBIE M BBITOJAHBIC IJIsl HUX MTyTH
CO3J1aHHMS HOBBIX BBIYHCIUTEIBHBIX AJITOPUTMOB,
MPEB30H I B 5TOM paHO MJIH MO3IHO U COOCTBEHHO-
ro TBOPLIA — YEJIOBEKa.

Cy1iecTByeT HECKOJBKO OCHOBOIOJIATaroNNX
MIPUHLIMIIOB ¥ aKCHOM MBILIIEHUS, BCE U3 KOTOPHIX
UMEIOT, TaK WIM MHA4Ye, CBOM KOPHHU B ITOBCEIHEB-
HOM 3eMHOM peaibHOCTH. BOT oHM.

1. Cybvexm ne mooscem go3deiicmeosamsv Ha
camozo ceba; OTKyla yxKe, KCTaTH, HEMOCPEICTBEH-
HO BBITEKAET, YTO HH OJUH CYOBEKT HHMKOI/Ia HE
CMOXET a/IeKBaTHO M TOJHOCTBIO MO3HATH ceds (a
0Cc00EHHO, €CITU CPaBHUBATH C COCEJICTBYIOIINMH C
HUM 00BEKTaMH).

2. Kpumepuit ucmunnocmu — 6 npaxkmu-
ke. JlaHHOe yTBepkaeHHe — OoJblle, IOXKa-
JIyH, MHPOBO33PEHYECKOr0 XapakTepa, TaK Kak
OCHOBBIBA€TCS Ha  aOCONIOTH3AIM  HaWBHO-
PEaTMCTUUECKOTO BOCIIPHUATUSL YEIOBEKOM OKpY-
JkKaronien neficteurenbHocTd. Uto ipso facto (eciwm,
KOHEYHO, HE NPHUBJIEKaTh Cr0J1a, cornacHo Okkamy,
JIMIIHUX CYIIHOCTEN) BEJIET K TPeporaTuBe MOAJINH-
HO HaYYHBIX METOIWK HaJ KaKUMH OBl TO HU OBIJIO
PEJIMTHO3HO-TyXOBHBIMU [12], BKiIIOYas U BechbMa
MOJIHBIE HBIHYE METUTATHBHBIE «BBIXOBI U3 TEJIAY.

3. Bcé 6 ocuznu myscno paccmampusamp
AUWD ¢ MOYKU 3PEHUA 4e20-MO KOHKPEmHO20,
a He KaK seneHue ¢ yeaom. IT0 TaK Ha3bIBAEMOE
¢byHAaMEeHTaIbHOE PEIATUBUCTCKOE TPABUIIO, HAU-
Oojee ApKO MPOSBISIONIEECS B OTHOIIEHUHM aTPH-
OyToB u npeaukaroB. C HUM, OAHAKO, HE 00S3aHbBI
COTJIaCOBBIBATHCS PA3IMYHOTO PO/ia BHICKA3bIBAHMUS,
TE€PMUHBI U IOHATHS, CBSI3aHHBIE C U3MbILUICHUSIMHU
YeJI0OBEUECKOr0 pa3yMa M HCIONb3yeMble B Ka-
TEropHaJbHOM ammapare, a TakKe WHBIX a0CTpakT-
HBIX KOHCTpyKUusX. [Ipuuem naHHoe 3ameuyaHue B
TOM K€ Mepe KacaeTcs U CIEAYIOIIero MyHKTa.

4. 0060 6cem MOIHCHO CyOUms MOaAbKO 6 6ePosm-
HocmHuom cmuicie. Crofa ke BIUIOTHYIO IPUMBIKAET
OMmM3KMH 10 OyXy NPHHLMII HPOCTPAaHCTBEHHO-BpE-
MEHHOH HEOIPEAEICHHOCTH, y HUCTOKOB (hOPMYJIH-

poBku KoToporo crosun eme ['epakmut [13]. Xota
BMECTE C TE€M, YBBI, UM HEPEIKO 3JIOYHOTPEOISIOT
C LENbI0 YHTH OT YeTKOTO W KOHKPETHOTO PElIeHHUs
TOTO WJIK HHOTO BOTIPOCA, YTO OTPA3HIIOCh, K IIPUME-
Py, Ha 00CYXIIeHHH TTPOOIIEMBI TIOTEHITUAIFHOTO Ha-
JWYUsl Y 3JICKTPOHA CBOOOIHOM Bosiu. BoT mouemy B
Cephe3HBIX HAyYHBIX pa3paboTKax, MOKa BCE APYIHe
apryMEHTHI HE MCUYEepPIaHbl, K MPUHIUITY HEOTpe/e-
JIEHHOCTH JIy4III€ CTapaThCs HE aleJUTMPOBATh.

5. Teopemuueckoe no3nanue, 6 omJu-
yue om IMRUPUYUECKO20, BOZMONCHO JUWL C
00a3amenvHbiM NPUMEHEHUEM CULIOZUCIUKU,
UHOYKYUU, DeMPOUHOYKUUU U 2T1YOOK020 abcmpa-
2upoeanus; IpuiaeM Bc€ 3TO — TOJIBKO B paMKaX TeX
3aKOHOB W aKCHOM, KOTOpHIE JETalIbHEN yxXKe ObLIH
PaCCMOTPEHBI BHIIIIE.

BriBoabI

Bot, noxany#i, 1 BC€, 4T0O MOKHO IIOKa Ha ce-
TOJHS CKa3aTh O 3aIllyCKe M pealu3alluil CIoKHEH-
IIMX MBICIUTEIbHBIX MEXaHU3MOB Ha YPOBHE de-
noBeueckoro (uioreHesa [14] u rmaBeHCTBYIONICH,
BOMCTHHY HETIEPEOLIEHNMOI POJIH B 3TOM IpoLecce
TaKUX, Ka3aloch Obl, Uy KIBIX HALIUM «KPOBHBIM»
HYKIICHHOBBIM CTPYKTypaMm OEIIKOBBIX MaKpOIJIO-
OynuHOB. UTO e Kacaercsi BCEro IUIaHETAPHOTO
YeJIOBEYECTBa, TO OHO B KOHIIE KOHIIOB MOJHOCTBIO
OCO3HAET CBOIO CYLTHOCTh U NPEAHA3HAUECHUE TOXKE
JHLIb ¢ MOMOIIBI0 poboToB. MHTEpecHO, 4TO Kak
Oenky, Tak U BBICOKOOPTAaHM30BAHHBIE POOOTHI U3
HE CTOJb YX OTHAJICHHOTO TPSIyLIero, criocoOHBI
HaKaluIiBaTh W aHAJTU3UPOBATH WHPOPMAIMIO O
cebe M BHEIHUX OOBEKTaX, COOCTBEHHO TOBODS,
naxe 0e3 Kakoil-110o momory Oy1b TO CO CTOPOHBI
HYKJICOTUIHBIX 1IETIOUEK, Hy WM, COOTBETCTBEHHO,
HBIHEIIHETo y4éHoro coodbmiectBa. To ecTs 3aech,
WHBIMH CIIOBaMH, €Ille Pa3 BOOYHUIO MOJTBEPIKIa-
eTcd TpenoKeHHas HaMHM paHee TUIoTe3a, CYTh
KOTOPOH — B TOM, YTO DBOJIONHS KOCMHYECKOTO
MHTEJUIEKTA [10 CBOMM TE€MIIaM 3aMETHO OIlepexaeT
3BOJIIOLIMIO KUBBIX MPUPOAHBIX cucteM [15]. U, Ta-
KUM 00pa3oM, JIUIIH B YEIIOBEYECKOM coItmyMe (160
HEKasl BBIPBaHHAsI U3 HETO OEcXBOCTasl BEPTUKAIb-
HO XOJfIIasi 0co0b HUYETO, YBBI, cama 1o cede He
3HAYMT) AJIS 3pEJIOTO 3€MHOTO pasyMa — KakK eIUH-
CTBEHHOTO 3()(heKTUBHOTO Opynus HA MyTH IOCTHU-
JKEHUS HCTUHBI — YTOTOBAHbI HEOOBATHBIC U BECHMA
K TOMY € MPUBJIEKaTENIbHbIC IEPCTIEKTUBBI!
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MULTI-OMICS APPROACH TO THE STUDY
OF MICROORGANISMS

In this review multi-omics (transcriptomic and proteomic) research approaches that have been
widely implemented in modern microbiology are examined. The transcriptomic approach is important
for predicting the resistance of microorganisms to specific antibiotics, as well as for understanding the
mechanisms of the emergence of antibiotic resistance. In this review, the issues of studying the transcrip-
tional response in microorganisms after in vitro exposure to subinhibitory concentrations of antimicro-
bial drugs are most extensively examined. It has been shown that antibiotics induce both phenotypic
and genetic changes in bacterial cells, contributing to the emergence of resistance to them. Likewise, a
proteomics-based approach broadens understanding of the bacterial strategy for antibiotic resistance, as
well as improved understanding of the mechanisms by which antimicrobial resistance emerges, which
will facilitate controlling of the growing epidemic of antibiotic-resistant infections in the future. In this
review, the advantages of using one of the proteomics approaches widely used in clinical microbiology,
MALDI-TOF MS, are considered more extensively. It has been shown that this approach is a more pow-
erful tool for studying the protein profile in comparison with other methods.

Thus, the development of high-throughput transcriptomic and proteomic methods made analysis of
large datasets of mRNA and proteins possible, which allows identifying functionally significant networks
of intermolecular interactions, and thereby allowed to expand the modern understanding of mechanisms
underlying the emergence of resistance to antimicrobial drugs.

Key words: transcriptomics, proteomics, subinhibitory concentration, antimicrobial drugs, microor-
ganisms.
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MukpoopraHnusmaepAi 3eprreyaeri MyAbTMOMABIK, TOCIA

ByA woayaa Kasipri MMKpo6uoAorusiaa KeHiHEH KOAAQHBIAQTbIH MYAbTUOMAbIK, (TPaHCKPUMTOM-
AbIK, >KOHEe MPOTEOMADIK) 3epTTey TaCiAAepi KapacTbipblAFaH. TPaHCKPUMTOMADBIK, TOCIA MUKpOOpra-
HUBMAEPAIH OeAriai 6ip aHTMOMOTUMKTEpPre TO3IMAIAIriH GoAXKay YLUiH, COHAQM-aK, aHTMOMOTUKKE
TO3IMAIAIKTIH Naraa 6OAY MeXaHWM3MAEPIH TYCiHY YWIiH MaHbi3Abl. ByA woAyaa mukpobka Kapcbl
npenaparrapAbiH CyBGUHIMOUTOPABIK KOHLEHTPALMSCbIHA iN Vitro 8cep eTKeHHEH KeiiH MMKPOOpraH3m-
AEpAEri  TPaHCKPUMUMSIAbIK, peakUMsiHbl 3epTTey MaCeAeAepi erken-TerkKemAi KapacTblpblAAbI.
AHTUOMOTHKTEP GaKTEPUSABIK, XKacylluarapAd (PEHOTUNTIK XKOHE reHeTUKAAbIK, ©3repiCTepAi TyAbIpbIr,
OAapFa Te3IMAIAIKTIH namaa 6oAybiHa biknaa eteai. COA CUMSAKTbI, MPOTEOMMKAFa HEri3AEAreH TaCiA,
AHTMOMOTHKTEpPre Kapcbl GAKTEPUSIALIK, CTpATErns MAESCbIH KEHEMTEAl, COHbIMEH KaTap GoAallakTa
AHTUOMOTHKKE TO3IMAI MHMEKUMIAAPABIH, 6CIM KeAe >KaTKaH 3MMAEMMICbIH 6acKapyra MYyMKIHAIK
GepeTiH MUMKPOOKA KapChbl TYPAKTbIAbIKTbIH MaiAa 6GOAY MEXaHW3MAEpPIH TOAbIK, TYCiHyre bIKmnaa
eTeAi. byA WOAyAQ KAMHUKAABIK, MUKPOOMOAOTMSAQ KEH TapaAFaH MpPOTEOMMKA TOCIAAEPiHIH Gipi —
MALDI-TOF MS KoAA@HYAbIH, apThIKLWbIAbIKTAPbI €rKen-TerkenAi KapacTbipblAaAbl. Bya Tacia 6acka
SAICTEPMEH CaAbICTbIpFaHAQ aKybl3 NMPOMUAIH 3epTTEYAIH eH KyaTTbl KYPaAbl eKEHAIN KOPCETIAreH.

OcblAaniLla, KOFapbl 8HIMAT TPAHCKPUNTOMMKA XX8He NMpoTeoMMKa aAiCcTepiHiH Aamybl MPHK meH
AKYbI3AAPAbIH YAKEH >KUbIHTBIFbIH TAaAAAYFa MYMKIHAIK Gepai, OYA MOAEKYAaapaAblk, ©3apa apeKkeT-
TeCyAiH (DYHKUMOHAAABI MaHbI3AbBI KEAIAEPIH aHbIKTayFa MyMKIHAIK 6EpAi >kaHe OCblAaniia MMKpPobKa
KapCbl TYPaKTbIAbIKTbIH, MEXaHU3MAEPI TypaAbl Kasipri MAESAapAbl KEHENTYre MyMKIHAIK GepA.

Ty#iH ce3aep: TPaHCKPUNTOMMKA, MPOTEOMMKA, CYBOUHIMOMPAEYLLI KOHLEHTpaUMSIAap, MUKPOOKa
KapCbl NpenapartTap, MMKPOOPraHM3MAEP.
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MyAbTMOMHDIM MOAXOA B U3YYE€HUHU MUKPOOPraHUM3MOB

B AaHHOM 00630pe pPacCMOTPEHbl MYAbTMOMHbIE (TPAHCKPUMTOMHbIE M MPOTEOMHbIE) MOAXOADI
MCCAEAOBAHMS, HALLIEALLIME LUMPOKOE NMPUMEHEHME B COBPEMEHHOM MUKPOOMOAOTMU. TPAHCKPUMTOMHBII
NMOAXOA BaXKEH AAS MPOrHO3MPOBAHWUS YCTOMUYMBOCTM MUKPOOPTraHN3MOB K KOHKPETHbBIM MCMOAb3YEMbIM
aHTUOMOTMKAM, a TaKXKe AAS MOHUMAHWUS MEXaHW3MOB BO3HUKHOBEHMS aHTMOUMOTMKOYCTOMYMBOCTM.
B astom 0630pe HamboAaee MOAPOOHO PACCMOTPEHbI BOMPOCHI M3yUeHMs TPaHCKPUMLUMOHHOIO
OTBETa Y MMKPOOPraHU3MOB MOCAE BO3AEMCTBUS HA HUX in Vitro CyOUHIMOUTOPHBIX KOHLEHTPALLMi
AHTUMMKPOGHbIX NpenapaToB. [MokasaHo, YTO aHTUMOMOTHKM BbI3bIBAIOT B GAaKTEPUAAbHbIX KAETKAX Kak
(peHOTUNMYUECKME, TAK U FTEHETUUYECKME U3MEHEHUS, CMOCOOCTBYS NMOSIBAEHWUIO PE3UCTEHTHOCTU K HUM.
AHaAOIMMYHO, MOAXOA, OCHOBAHHbIA HA MPOTEOMMUKE, paclIMpsieT NMPeACTaBAeHME O GaKTepuaAbHOM
cTpaTernm NpOTMBOAEMCTBUS aHTMOMOTMKAM, a Tak>Ke CrnocobCcTByeT GOAee MOAHOMY MOHUMAHMIO
MEXaHU3MOB BO3HMKHOBEHMS YCTOMUYMBOCTM K aHTUMUKPOOHbBIM Mpenaparam, Y4To NO3BOAWT B OyAyLLEM
YMPaBASITb PaCTYLLER SMUAEMMEN YCTOMUMBBLIX K aHTMOMOTMKaM MHGekumii. B HacTosuwem ob3ope
HanboAee NOAPOGHO PACCMATPUBAIOTCS MPEMMYLLECTBA MCMIOAb30BAHMS OAHOMO M3 LWMPOKO PacnpocT-
pPaHEHHbIX B KAMHMYECKOM MWMKPOOMOAOrMM MOoAX0oAO0B npoteomnkn, MALDI-TOF MS. TMokasaHo,
UTO AQHHBIN MOAXOA SIBASIETCS HAMOOAEE MOLLHBIM MHCTPYMEHTOM M3YyueHus 6EAKOBOro npoguAs no
CPaBHEHMIO C APYTMMK METOAAMM.

Takunm 06pas3oM, pas3BUTHE BbICOKOMPOU3BOAUTEAbHbBIX METOAOB TPAHCKPUMTOMMKM M MPOTEOMMUKM
CAEAAAO BO3MOXHbIM aHaAM3 OOAbLUMX coBokynHocTen MPHK u 6eAKOB, UTO MO3BOAMAO BbISIBUTH
(bYHKUMOHAABHO 3HAUMMBble CETU MEXMOAEKYASPHbBIX B3aMMOAENCTBUIA M, TEM CaMbIM, PACLUMPUTb
COBpEMEHHbIE MPEACTABAEHUS O MEXaHM3MaxX BO3HMKHOBEHMWSI YCTOMUMBOCTU K MPOTUBOMMUKPOOHBIM

npenaparam.
KAloueBble cAOBa:  TPaHCKPUMTOMMKA,
AHTUMMKPOGHbIE NpenapaTtbl, MUKPOOPraHU3MbI.

Abbreviations and symbols

DNA deoxyribonucleic acid; RNA ribonucleic
acid; MIC — Minimum inhibitory Concentration;
MALDI-TOF MS matrix-assisted laser desorption /
ionization with time-of-flight separation; SNP sin-
gle nucleotide polymorphism

Introduction

Currently, approaches to study biological ob-
jects are changing, ranging from the assessment of
individual genes to the analysis of variability at the
genome, transcriptome, and proteome levels, which
became possible due to the use of high-resolution
technologies with subsequent bioinformatic pro-
cessing of the obtained array of multi-omics data
[1]. It is the realm of -omics that has made the analy-
sis of biological molecules cost-effective and highly
productive [2].

Multi-omics approaches have found wide ap-
plication in various fields of biology. Thus, -omics
can contribute to advances in clinical microbiology.
They contribute to a better understanding of micro-
bial systems. Determination of transcriptomic and
proteomic alterations in strains show different levels
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of resistance or different phenotypic responses to
antibiotics [3].

A transcriptomic approach in the study of the
mechanisms of bacterial resistance to antibiotics.

Transcriptomic analysis is an analysis of a com-
plete set of transcripts produced by a cell under spe-
cific environmental conditions and is used to monitor
the expression of bacterial genes in response to anti-
microbial exposure. This type of analysis is widely
used by many researchers. Initially, methods such as
DNA chipping in combination with 2D polyacryam-
ide gel electrophoresis were used for these purposes.
For example, similar methods were implemented by
Gmuender et al. [4], who studied the cellular re-
sponse of Haemophilus influenzae after exposure
to novobiocin and ciprofloxacin and found that the
use of novobiocin affects the transcription of genes
that depend on the DNA topology, and treatment
with ciprofloxacin mainly increases expression of
genes involved in DNA repair. Subsequently, the
approach based on hybridization was replaced by a
more promising technique, based on full sequencing
of the RNA transcriptome (RNA-Seq). This method
not only provides a deeper quantitative analysis of
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gene expression in response to environmental sig-
nals, including exposure to antimicrobial drugs,
but also allows to study the profile of noncoding
RNAs. Also, using this approach, it was demon-
strated that bacterial small nuclear RNAs (snRNAs)
are involved in the post-transcriptional regulation of
gene expression, and are also implicated in impart-
ing antimicrobial resistance to antimicrobial drugs
at various levels (such as the efflux of antimicrobial
drugs, modification of the cell membrane, formation
of biofilms, as well as DNA mutagenesis [5].

It should be noted that at present, the study of
the cellular response of microorganisms after expo-
sure to subinhibitory concentrations of antibiotics,
which can cause not only low, but also high levels
of resistance, is of great interest for researchers [6].

Phenotypic alterations caused by subinhibi-
tory concentrations of antibiotics.

The effect of subinhibitory concentrations of an-
tibiotics on the expression level of genes involved
in major biological processes can lead to various
phenotypic changes in microorganisms (biosynthet-
ic and transport processes, metabolism of various
compounds, bacterial responses to stress, etc.) [7].

Transcriptomic analysis of Streptococcus pneu-
moniae for a penicillin concentration equivalent to
0.5 of the MIC demonstrated that among 386 genes
with altered transcription patterns, some genes are
upregulated (for example, genes involved in the
synthesis of the cell wall), and some of the genes,
on the contrary, display a decrease in expression
(for example, in genes encoding capsular polysac-
charides) [8].

Moreover, the effect of subinhibitory antibiotic
concentrations on the virulence of microorganisms
is of great interest [7].

For example, the virulence of P. aeruginosa is
enhanced by subinhibitory concentrations of tobra-
mycin, tetracycline, norfloxacin [9]. Whereas, sub-
inhibitory concentrations of azithromycin, ceftazi-
dime, ciprofloxacin reduce the synthesis of viru-
lence factors in the above microorganism [10].

de Freitas et al. studied morphological, bio-
chemical, physiological changes, and virulence of
Bacteroides fragilis after exposure to subinhibitory
concentrations of ampicillin, ampicillin-sulbactam,
clindamycin and chloramphenicol. It was found
that the most noticeable morphological changes
were caused by p-lactam drugs (ampicillin and
ampicillin-sulbactam), these drugs caused bacterial
filamentation (elongation) of bacterial cells. In this

case, the normal morphology of all strains was re-
stored after cultivation without the above-mentioned
antimicrobial drugs. The authors note that among
the biochemical characteristics, alterations affected
carbohydrate fermentation. After treatment with an-
timicrobials, alterations in MIC (for ampicillin and
ampicillin-sulbactam) were observed, which might
be caused by selection of resistant strains or by se-
lection of bacterial cells with altered physiological
pathways and mutants’ selection [11].

Genotypic alterations caused by subinhibi-
tory concentrations of antibiotics.

Antibiotics, along with phenotypic changes in
bacterial cells, cause genetic changes, contributing
to the emergence and spread of resistance to them.
The main changes caused by subinhibitory con-
centrations of antibiotics at the genotype level are
the activation of horizontal gene transfer and an in-
crease in the level of mutagenesis [7].

Thus, in Bacteroides, tetracycline induces the
transfer of conjugative transposons carrying genes
for resistance to tetracycline and erythromycin into
recipient cells with their subsequent integration into
the chromosome [12]. Another major genetic change
caused by antibiotic subinhibitory concentrations is
an increase in mutation rates. Thus, it is known that
under the influence of subinhibitory concentrations
of fluoroquinolones, a sharp increase in mutagenesis
occurs in Mycobacterium fortuitum and Streptococ-
cus pneumoniae [13, 14].

de Freitas et al. studied the transcriptional re-
sponse of Bacteroides fragilis after in vitro expo-
sure to subinhibitory concentration of metronida-
zole. As a result of this study, the authors identified
2146 genes encoding proteins, of which 1618 (77%)
were attributed to Gene Ontology, i.e. they were
associated with widely known cellular functions.
Among the above 2,146 genes, 377 were common
to all strains of B. fragilis, thus, are critical for the
survival of bacteria. Activated or repressed genes
were found that encode enzymes involved in several
metabolic pathways and involved in the response
to metronidazole exposure, such as drug activa-
tion, mechanisms of protection against superoxide
ions, and high expression levels of efflux pumps and
DNA repair genes [15].

Thus, during antibiotic therapy, microbial
pathogens are often exposed to low concentrations
of antibiotics. This creates conditions for an adap-
tive response that occurs at the transcriptome level
and lead to increase of their virulence [7].
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Proteomic approaches in the study of the
mechanisms of bacterial resistance to antibiotics.

Proteomics is an indispensable tool for large-
scale protein analysis and can be applied for under-
standing physiological alterations and for elucida-
tion of mechanisms responsible for cellular process-
es in various genetic and environmental conditions.
Thus, proteomics has expanded our knowledge of
the mechanisms of bacterial antibiotic resistance.
The recent development of a multidimensional ap-
proach combining proteomics with one or more
-omics, including genomics, transcriptomics, and
metabolomics, allows to better understand cellular
physiology, metabolism at the system-wide level,
including understanding the mechanisms of anti-
biotic resistance. As mentioned above, proteomic
analysis is aimed at assessing the general profile of
proteins in cells. This approach is used to qualita-
tively and quantitatively evaluate proteins expressed
under certain conditions, including antimicrobial ef-
fects, and is also used to detect post-translational
modification of proteins. Also, proteomic analysis
allows to study the exoproteome, i.e. identification
of all extracellular proteins that can either be freely
secreted by the microorganism, or enclosed in ex-
tracellular vesicles. For example, Park ef al. studied
the cellular proteome and extracellular vesicles of
Pseudomonas aeruginosa; they demonstrated that
an increase in antibiotic resistance of biofilms is
associated with modulation of both cellular and ve-
sicular proteomes [16].

Most proteomic analyzes of antibiotic resistance
can be divided into two large groups: comparison
of resistant and susceptible bacteria and bacterial
responses to the presence of antibiotics. Wherein,
resistant strains can be clinical strains or strains
obtained in vitro. In studies of the first type, most
downregulated proteins are associated with secre-
tion and metabolism, and most highly expressed
are proteins involved in cell wall biogenesis, known
mechanisms of resistance, metabolism, and trans-
port of polysaccharides. In the second case, analysis
of bacterial response to antibiotic exposure showed
that the most frequently affected proteins are chap-
erone proteins and proteins involved in the stress
response, amino acid metabolism, and energy me-
tabolism. Some proteins involved in amino acid and
energy metabolism are overexpressed, while others
are underexpressed. The proteomic response is usu-
ally specific for each antibiotic, and, as described
above, often involves proteins involved in energy
and nitrogen metabolism, protein and nucleic acid
synthesis, glucan biosynthesis and stress response.
The results of proteomic studies are usually con-
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firmed by genomic and / or transcriptomic analysis
of strains [17].

Proteomic analyses for various bacteria after
exposure to antibiotics (antibiotics, experimental
conditions and methods of analysis are listed) are
presented in the table 1.

According to the Table 1, Lata and Sharma com-
pared the proteomic profiles of oflaxacin-suscepti-
ble and resistant clinical isolates of M. tuberculosis
using 2-DE and MALDI-TOF-MS. Overexpression
of 14 proteins was found in strains resistant to oflax-
acin [19]. In the reference E. coli strain K12, about
4391 proteins have been identified so far. Ss can be
seen from Table 1, the proteomic approach based
on mass spectrometry made it possible to identify
many proteins expressed in antibiotic-resistant E.
coli strains [18, 20, 21].

The role of proteomic analysis in understand-
ing the mechanisms of antimicrobial resistance
manifestation.

In connection with the emergence of genes for
antimicrobial resistance among pathogenic bacteria,
proteomic analyzes have become crucial for assess-
ing dynamic changes in protein expression at the
systemic level. At the same time, it is of the greatest
interest to obtain a quantitative picture of differen-
tially expressed proteins under different conditions
of therapy. The general mechanisms of antibiotic
resistance are shown in Figure 1.

Thus, there are five ways for microorganisms
to acquire antimicrobial resistance: 1) enzymatic
modification of the antibiotic; 2) active elimination
of the antibiotic from the microbial cell; 3) a change
in the permeability of the outer membrane of the mi-
crobial cell, limiting the access of the antibiotic to
the target sites; 4) acquisition of genes of the meta-
bolic pathway alternative to that which is inhibited
by the antibiotic [22]; 5) degradation of the antimi-
crobial agent; 6) modification of antibiotic targets,
7) overexpression of the target molecule [23].

One of the earliest proteomic studies in under-
standing the mechanism of resistance manifestation
was the study of the resistance of Pseudomonas aeru-
ginosa to ampicillin. At the same time, it was found
that regulatory changes in gene expression, which en-
tail a change in the composition of porins, can lead
to a significant increase in the minimum inhibitory
concentrations of antibiotics. It was also shown that
the Pseudomonas aeruginosa strain has a low amount
of porins in the outer membrane, which, together
with the highly efficient operation of transmembrane
pumps, makes this microorganism extremely resis-
tant to a wide range of antibiotics [24, 25].
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Figure 1 — Mechanisms of bacterial antibiotic resistance, which include target modification, drug
inactivation, decreased affinity for lipopolysaccharides (LPS)
and penicillin binding protein (PBP), and porin expression and pump efflux [3]

Currently, the most frequently studied using
proteomic methods is the study of resistance to beta-
lactam antibiotics, which account for more than half
of all used antimicrobial drugs [17]. Beta-lactam
antibiotics (penicillin, cephalosporin, carbapenens,
monobactam and beta-lactamase inhibitors) disrupt
the synthesis and / or stability of the cell membrane,
thereby disrupting the biogenesis of the cell wall
and lead to a loss of selective permeability and os-
motic permeability, which ultimately leads to death
of a bacterial cell. The main mechanism of resis-
tance to beta-lactam antibiotics is the presence of
proteins that hydrolyze antibiotics, known as beta-
lactamases [26, 27].
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Other important mechanisms include imbal-
ances in transport proteins such as efflux pumps
and porins and altered targets for penicillin bind-
ing proteins that reduce the affinity of B-lactams (by
binding to the active serine site of penicillin binding
proteins, resulting in inactive forms of enzymes that
cannot catalyze both synthesis and cross-linking of
peptidoglycan, which is important for achieving a
rigid cell structure) [3, 22, 28]. Thus, the C-terminal
domains of all penicillin-binding proteins are targets
for B-lactam antibiotics. These antibiotics contain a
B-lactam ring, a structural analogue of the D-Ala-
D-Ala dipeptide, and therefore act as competitive
inhibitors of penicillin-binding proteins (Figure 2).
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The interaction between the carbonyl group in the
B-lactam ring and the hydroxyl group of serine in
the active site of the penicillin-binding protein leads
to the formation of an inactive acylated form of the
enzyme. Irreversible inhibition disrupts the synthe-
sis of the bacterial cell wall [29].

Figure 2 — Structure of B-lactams [29]

f-lactamases are a superfamily of enzymes,
which today has more than 2000 representatives. It is
interesting to note that the evolution of S-lactamases
occurs according to two main mechanisms: the ap-
pearance of new mutations in the genes of known
enzymes and the appearance of enzymes with a new
structure. The high frequency of S-lactamase muta-
tions and the localization of their genes on mobile
genetic elements contribute to the rapid spread of
resistant bacteria, which is currently a global threat.
In general, the question of the origin of bacterial en-
zymes responsible for the development of resistance
during evolution remains controversial. Enzymes,
which perform vital functions and are responsible
for the biosynthesis of cell wall polysaccharides,
proteins, nucleic acids, and metabolites, serve as
targets for antibiotics. Interestingly, modification
of the active sites of target enzymes promoted their
ability to use antibiotics as substrates [29].

Subsequent proteomic studies addressing the
manifestation of metronidazole resistance in resis-
tant B. fragilis ATCC 25285 showed that proteomic
changes affected a wide range of metabolic proteins,
including lactate dehydrogenase (upregulation) and
flavodoxin (downregulation), which may be in-
volved in electron transfer reactions: disruption of
enzymatic activity of the pyruvate-ferredoxin oxi-
doreductase (PorA) complex [30].

Thus, it should be noted that resistance to a sin-
gle antibiotic can be determined by several different
enzymes and mechanisms. Moreover, quite often
even one cell has different mechanisms of resistance
to the same antibiotic.

Proteomic methods for the detection of anti-
microbial resistance.

Antibiotic resistance mechanisms do provide
microbes with the ability to bypass the effects of an-
tibiotics and survive after exposure. Proteomics has
emerged as an important tool in this area of research
[22].

Proteomic methods are constantly evolving, and
a wide variety of such methods and applications are
currently available. One of the earliest methods suc-
cessfully implemented in microbiology was the gel
method (2D-PAGE). This method allowed the cre-
ation of maps of proteomes, thus giving a detailed
view of the general expression of bacterial genes un-
der certain conditions. For this, bacteria are grown
in vitro under strictly controlled conditions, and the
obtained comparative studies were used to identify a
protein that correlates with its resistance [22]. Then
the gel-free method became more popular, and the
gel method was replaced by methods of quantitative
analysis — metabolic and chemical labeling. Subse-
quent advances in the development of high-through-
put and automated mass spectrometry instruments
(from liquid chromatography-LC-MS to MALDI-
TOF MS) have facilitated the application of quanti-
tative proteomics using label-free strategies. The in-
creased sensitivity of mass spectrometers, together
with improved technologies for sample preparation
and protein fractionation, have allowed for a more
complete study of proteomes. In this respect, quanti-
tative proteomics based on mass spectrometry is the
most powerful tool for studying the protein profile
compared with other methods [5].

Thus, MALDI-TOF MS applications for the de-
tection of antimicrobial resistance can be divided,
depending on the type of target and methodology,
into the following approaches [27].

1. Identification of the entire cell profile. 1t in-
cludes the identification of differences in the spec-
tra of all proteins from susceptible and resistant
strains. Similar results were obtained for the impor-
tant gram-negative anaerobic pathogen, B. fragilis.
Thus, the use of MALDI-TOF MS identified two
groups of bacteroides (I and II). Group II, carrying
the cfid gene, encodes a powerful metallo-beta-lac-
tamase, and group I, which does not have it, differ in
specific peaks in the spectra of their profile [31, 32].

In our work, the use of MALDI-TOF / MS also
identify the bacteroid strain BFR_KZ01, isolated
from a patient with peritonitis, belonging to group II
(cfA-positive), but still susceptible to meropenem,
due to the presence of a gene in a “silent state” [33 ].
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2. Identification of antibiotic and hydrolysis
product. This approach has been reported for impor-
tant clinical carbapenemases and extended-release
beta-lactamases. Antibiotics and degradation prod-
ucts are usually analyzed in the mass range from
100 to 1000 Da. During the ionization process,
matrix usually protonates the antibiotic, increasing
the mass of the antibiotic. During the hydrolysis
of lactams, some groups of molecules are lost. As
newly hydrolyzed molecules become unstable due
to the breaking of lactam rings, and tend to break
into different fragments, compounds with different
molecular weights are formed. The masses of such
peaks are unique for each antibiotic and can be used
for the detection of a specific antibiotic [34]. Strains
negative for beta-lactamase do not change the mo-
lecular weight of beta-lactam [35]. In addition, the
procedure allows for quantitative analysis, which is
useful for direct comparison with MIC values, and
provides excellent resolution. In addition, this meth-
od can be improved by using beta-lactamase inhibi-
tors for identification of specific types of beta-lacta-
mases. This method has been used for resistance to
carbapenemase, chemicals with metallo-beta-lacta-
mase encoded by cif4, in blood samples [36].

3. Detection of proteins that confer resistance to
the microorganism. In this case, MALDI-TOF MS
can establish some microbial biomarkers (mainly
proteins or their fragments obtained after cleavage
by trypsin), which confer resistance to the pathogen.
For example, methicillin-resistant S. aureus, posi-
tive for agr (additional gene regulator) and carrying
the mec class A complex, was identified by detect-
ing a small peptide called PSM-mec in whole cells
[37].

4. Analysis of the cell wall. The cell wall is a tar-
get for antibiotics and a barrier to other antibiotics,
which act in the cytosol. For distinguishing various
resistant and susceptible strains of gram-negative
bacteria, specific components of the outer mem-
brane such as porins, efflux pumps and lipopolysac-
charides were quantitatively identified using MAL-
DI-TOF MS methods [38]. For example, changes in
the lipopolysaccharide lipid A structure that occur
during the appearance of colistin resistance in A.
baumanni can also be detected using MALDI-TOF
MS [39].

5. Discovery of mutations in resistance genes by
sequencing. MALDI-TOF MS methods were used
for DNA sequencing analysis. Thereby, Pusch et a/
applied SNP genotyping based on MALDI-TOF MS
in their study [40]. However, this approach is time
consuming and does not offer any advantages over
standard sequencing protocols.
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6. Marking of stable isotopes and monitoring
cell growth. The technology of labeling stable iso-
topes with amino acids in cell culture with the same
isotope was used to distinguish between resistant
and susceptible P. aeruginosa strains to merope-
nem, tobramycin, and ciprofloxacin [41].

Sensitive and resistant bacteria of the same spe-
cies differ in growth in the presence of a particu-
lar antibiotic. For example, Lange et al. developed
an antibiotic-sensitive-rapid test based on measur-
ing the number of peptides and proteins within the
range of spectra. These quantities correlate with the
number of microorganisms and therefore with the
growth of the microorganism. [33, 42].

It should be noted that most of the expressed
proteins represent a stable phenotype and most of
the different changes observed in resistant strains
are not metabolic disorders in bacteria. Therefore,
proteomics, together with other high-throughput ap-
proaches, can help understand metabolic pathways
and their impact on antibiotic resistance [22].

Thus, proteomics complements comparative
genomics and transcriptomic profiles by providing
data on the nature of proteins. It provides informa-
tion, which is unavailable for other methods, for
example, in the event of post-translational modifi-
cations, subcellular protein localization, and others
[22].

Conclusion

Today, despite the enormous contribution of
antibiotics to human health, one of the most alarm-
ing consequences of antibiotics overuse is the emer-
gence and spread of resistant microorganisms [43].
Addressing the challenges of antibiotic resistance
requires in-depth understanding of the mechanisms
by which resistance emerges. The coordinated use
of various approaches, including genomics, tran-
scriptomics, together with good standard proteomic
methods, is intended to improve the ability to detect
bacterial resistance, understand the mechanisms of
resistance and the response of virulence in microor-
ganisms [27].

During antibiotic therapy, pathogens are of-
ten exposed to low concentrations of antimicrobial
drugs, which creates conditions for an adaptive re-
sponse that occurs at the level transcriptome and is
manifested by an increase in their virulence. Subin-
hibitory concentrations of antibiotics affect expres-
sion levels of genes involved in major biological
processes and can lead to various genotypic and
phenotypic changes in microorganisms. The study
of the mechanisms of bacterial response to subin-
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hibitory concentrations of antibiotics allows to pro-
pose fundamentally new ways to combat pathogenic
microorganisms, as well as to search for substanc-
es that specifically act on systems for controlling
pathogenic properties [7].

MALDI-TOF mass spectrometry is one of the
highly efficient, accurate and at the same time low-
cost proteomic methods, which has become wide-
spread in clinical microbiology in recent years. The
emergence of new applications of MALDI-TOF
mass spectrometry allows to improve the diagnosis
of infections and determine the resistance of patho-
gens to antibiotics, what makes this technique es-
pecially attractive for multidisciplinary hospitals
[44].

Thus, -omic technologies are designed to im-
prove the current understanding of microbial bi-
ology. Highly productive multi-omics methods
open new possibilities for a larger-scale analysis
of mRNA and protein expression. The results of
proteomic and transcriptomic analysis, processed
by bioinformatics methods, provide a powerful
basis for understanding the functional significance
of transcripts and proteins of microorganisms un-
der normal conditions and under stress conditions.
Comparative multiomics data are also intended to
facilitate understanding of phenotypic differences

in bacteria (level of drug susceptibility as well as
virulence).

It should be noted that in Kazakhstan, to date,
studies of microorganisms based on a multi-omics
approach including transcriptomic and proteomic
analysis has not been undertaken. In this connection,
the use of the above approaches aimed at obtaining
new data on the mechanisms of resistance of micro-
organisms will be generally relevant for the funda-
mental science.
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GROWTH STIMULATING ACTIVITY
OF NEW PLANT GROWTH REGULATORS

This study was conducted to evaluate growth stimulating activity of new biologically active com-
pounds on shoot germination and seedlings length of wheat and spruce seeds. The best results were
obtained by the treatment of spruce seeds with the preparations 3 and 5, where spruce seeds germina-
tion was 87.7 — 88%, whereas for the control it was 84 %, for the standard — 86 %, and seedlings length
in these experiment options was from 8.5 cm to 8.8 cm, for the control — 4.0 cm, for the standard — 7.2
cm. Germination energy and formed shoots germination on wheat seeds were for the control 64.5% and
83.5%, respectively, for KN-2 preparation at 0.01% concentration were 71.0% and 85.5%, for the com-
pound 6 at the concentration 0.1% — 98.0% and 98.5%, at 0.01% concentration — 82.5% and 84.4 %.
Using of the growth stimulant 6 completely suppresses the development of saprophytic and pathogenic
microflora.

The stimulant 7 showed at 0.01% concentration a high shoot forming activity by Spirea propagation,
where averaged shoot length was 3.91 cm compared to the control, Cornevin, KN-2 (1.63; 2.58; 3.59
cm, respectively ) and the average percentage of rooted propagules was 44%, similar to the standards
(Cornevin and KN-2). The growth stimulant 10 was the most effective and showed a high root forming
activity at 0.01% concentration by propagation processing, where the averaged root length was 3.4 cm
as compared to the control, Cornevin, KN-2 (1.63, 2.26, 1.67 cm, respectively). A high percentage of
rooting at 0.001% concentration was 63 %, which exceeds the control and standards Cornevin and KN-2
by 43%, 53%, 52%, respectively. Obtained results of the research demonstrate that the treatment of
seedlings with the growth stimulants activates the formation of the root system and shoots.

Key words: Growth stimulants, germination, growth stimulating, shoot and root forming activity.
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)KaHa eciMAiK ecyiH peTTeriluTepAiH,
OCYAji bIHTAaAQHADBIPY BeACeHAAIri

ByA 3epTTeyAep xkaHa 6MOAOrUSABIK, 6EACEHAT KOCBIAbICTapAbIH OMAQM MEH LbIpLLA TYK bIMAAPbIHbIH,
eCiHAIAEpi MeH KOLIETTEPiHiH, Y3bIHAbIFbIHA bIHTAAAHABIPY OGEACEHAIAINH aHbIKTay MakcaTblHAQ
Kyprisiaai. LLbipwa TyKbiIMAApbIH 3 >keHe 5 npenapatTtapMeH eHAey Ke3iHAEe >KaKCbl HBTMXKeAep
aAbIHAbI, OHAQ LbIPLIA TYKbIMAAPbIHbIH OHriWTiri 87,7 — 88% Kypaabl, aa 6akbiaysa — 84 %), sTaAOHAA
— 86%, an OCbl HYCKaAapAaFbl KOLLETTEPAiH Y3blHAbIFbI 8,5-TeH 8,8 cMm-re aeiiH, 6aK,blAayAa - 4,0
CM, 3TAaAOHAbI ManAaAaHa OTbIpbIn — 7,2 CM Kypaabl. bruaait TyKbIMAAQPbIHAQ ©CKiH SHEPruschbl >KaHe
GakblrayAa nanaa 6GOAFaH 6CKIHAEPAIH OHriWTIr 64,5 xoHe 83,5% Kypaabl, TviciHwe KH-2 npenapatbl
yLWiH KoHueHTpaumackl 0,01% — 71,0 >xeHe 85,5%, 0,1 % KOHLEHTPaLMICbIHAQ 6 KOCBIAbICTbI MAaAAAQHY
— 98,0 >xaHe 98,5%, koHueHTpaumscbl 0,01% — 82,5 >kaHe 84,4% Kypaabl. 6 6CYyAi bIHTAAAQHAbBIPFbILLbIH
KOAAQHY CanpoUTTIK >KoHe naToreHAIK MUKPOMAOPaHbIH, AAMYbIH TOAbIFbIMEH TEXENAI.

Crivpestbl kecy kesiHae 0,01% KOHLEHTPauMsCbiHAQ >KOFapbl 6CKiH ©cy KabiAeTiH 7 blHTaAaH-
AbIPFbIL KepceTTi, MyHAa 6akpbiray, KopHeBuH, KH-2 (carkeciHwe 1,63; 2,58; 3,59) caabiCTbipFaHAa
opTala ecenneH 3,91 cM KypaAbl >XeHe cTaHAapTTapFra ykcac (KopHeBuH skeHe KH-2) eckiHAepaiH
opTalla nambi3bl 44%-Fa TeH. ©ckiHAEpAI eHAey ke3iHAe 10 ecy bIHTaAQHABIPFbILLbI TUIMA| €KEHAITI
aHblKTaAAbl, OA 0,01% KOHUEHTpauMsCbIHAQ >KOFapbl TaMbIPTY3rill KabiAeTiH KepceTTi, oHAa
TaMbIPABIH, Y3blHAbIFbI 6akbiaay, KopHesuH, KH-2 (1,63; 2,26; 1,67 cM) cCaAbICTbipFaHAQ opTalla
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ecernneH 3,4 kypaabl. 0,001 % KOHUEHTPALMSIChI Ke3iHAE TaMblPAAHYAbIH, >KOFapbl Naibl3bl 63 %-Fa TeH,
6yA b6akpbirayaaH 43%-ra, KopHeBuH 3TanoHbl 53%-Fa, KH-2 52%-fa apTbik. 3epTreyAep HerisiHae
AAbIHFaH HOTUXKEAED KOLIETTEPAT 6CYAI bIHTAAQHABIPFbILUTAPMEH eHAeY OaKpiraymeH >kaHe KopHeByH,
KH-2 3TaAOHAQpPbIMEH CaAbICTbIpFaHAQ Tamblp >KYMECi MeH OCKIHAEPAIH naiaa 6GOAYbIH >KOfFapbl
6GEACEHAIPETIHI aHbIKTaAAbI.

TyiiH ce3aep: 6CyAi bIHTaAQHABIPFbILLTAP, OHFILTIK, 6CYAI YAETKILL, 6CKiH- XKoHEe TaMbIpAAQHAbBIP-
Fbill GeACeHAIAIKTED.
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PocTtcTMMyAMpylOLLLas aKTUBHOCTb
HOBbIX PEryASITOPOB POCTa pacTeHUH

AaHHOe MccAepAOBaHME BGbIAO MPOBEAEHO C LEAbIO OLEHKM POCTCTUMYAMPYIOLLENA aKTMBHOCTM
HOBbIX GMOAOIMYECKM aKTUBHbBIX COEAMHEHMIA Ha BCXOXKECTb MOGEroB M AAMHY MPOPOCTKOB CEMSIH
NweHMUbl M eAn. Aydllire Pe3yAbTaTbl MOAy4YeHbl Mpu 00paboTKe CEMSIH eAM npenapaTamum 3 1 5, rae
BCXOXKECTb CEMSIH eAn cocTaBuAa 87,7 — 88%, Toraa Kak B KOHTpoAe — 84%, B sTanoHe — 86%), AAMHA
NMPOPOCTKOB B AQHHBIX BapuaHTax 3KCrepurmeHTa coctaBmaa oT 8,5 Ao 8,8 cM, B KoHTpoAe — 4,0 cMm,
C MCMNOAb30BaHMEM 3TaAOHa — 7,2 cM. Ha cemeHax niueHuLbl 3Heprus npopacTtaHns U BCXOXECTb
00pasoBaBLUMXCA NOOGErOB B KOHTPOAE COCTaBMAM 64,5 1 83,5 %, COOTBETCTBEHHO, AAS Mpernapara
KH-2 npun koHueHTpaumnmn 0,01% — 71,0 1 85,5 %; C CNOAb30BaHMEM COEAMHEHMS 6 MPW KOHLLEHTPpauumn
0,1% — 98,0 n 98,5 %; npu koHueHTpaumn 0,01% — 82,5 n 84,4 %. NpuMeHeHne CTUMYASITOpa pocTa
6 NMOAHOCTbIO MOAABASET Pa3BUTME CANPOGUTHOM M MATOreHHOM MUKPOAOPBDI.

Bbicokyio mo6eroo6pasyiollyio akTMBHOCTb MPW YEPEHKOBAHMM CMMPEer MoKasaA CTUMYASITOP
7 B KoHueHTpaumm 0,01%, rae AAMHa noGeroe coctaBuMAa B cpeaHem 3,91 cM Mo cpaBHEHMIO C
KoHTpoAeM, KopHeBnHom, KH-2 (1,63; 2,58; 3,59, COOTBETCTBEHHO) 1 CPEAHMIA MPOLEHT YKOPEHEHHbIX
yepeHKoB paBeH 44 %, cxoxun ¢ ataroHamu (KopHesuH 1 KH-2). Mpu o6paboTke yepeHkoB Hanboaee
3ppeKkTMBHBbIM OKa3zaAcs CTuMyAaTop pocTa 10, koTopbit Nnpu KoHUeHTpaumm 0,01 % nokasaA BbICOKYO
KOPHEOOPAa3YIOLLYIO aKTMBHOCTb, FTA€ AAMHA KOPHEN COCTaBMAa B CPeAHeM 3,4 Mo CpaBHEHWMIO C
KoHTpoAeM, KopHeBrHoM, KH-2 (1,63; 2,26; 1,67 cM), COOTBETCTBEHHO. BbICOKMIN NPOLIEHT YKOPEHeHMS
npu KoHueHTpauun 0,001% paBeH 63%, YTO MPEBOCXOAMT KOHTPOAb Ha 43%, 3TanoH «KopHeBUH»
— Ha 53%, KH-2 — Ha 52%. [NMoAy4eHHble pe3yAbTaTbl MCCAEAOBAHMS MOKa3blBAlOT, YTO 0b6paboTKa

CaXKeHLEB CTUMYASITOPaMM POCTa aKTMBM3UPYET 0OPa30BaHME KOPHEBOW CUCTEMbI U MOGEroB.
KAtoueBble CAOBa: CTUMYASTOPbI POCTA, BCXOXECTb, POCTCTUMYAMPYIOLLAs, NOGEro- n KopHeoo-

pa3yiouasg akTMBHOCTb.

Introduction

Interest to plant growth regulators (PGRs),
which have a wide spectrum of action, is growing
every year. A feature of growth regulators is the
ability to positively influence the physicochemical
processes in plants and provide them with microele-
ments, contributing to the growth of crop productiv-
ity. Special value is the ability of growth stimulants
to stimulate adaptation processes and increase plant
resistance to unfavorable environmental factors.
PGRs significantly activate growth and develop-
ment of plants, have a directed effect on individual
organogenesis stages, and accelerate the passage of
phenological development phases, increase resis-
tance to adverse environmental factors [1].

Currently, the assortment of growth regulators
on the market is quite diverse and is constantly up-

dated with new preparations. The PGRs created in
recent years on the basis of synthetic raw materials
open up new approaches to the management of plant
metabolism processes and allow to solve the prob-
lems of practical crop production.

PGRs are using for acceleration of plant growth
or its inhibition, rooting in propagation processing,
increasing crop yield, removing seeds from dorman-
cy, producing seedless fruits, leaves and fruits drop-
ping, plants drying before harvest and in agricultural
biotechnology [2, 3]. Effective growth regulators
were studied and identified and their peculiarities of
influence on various varieties of rootstocks of fruit
and berry crops [4 — 8].

The use of PGRs in agricultural practice in order
to germination increasing, crop yield, quality and
plant resistance against unfavorable environmental
factors is becoming an important link in the technol-
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ogies of growing and cultivating grain, horticultural
and fruit crops [9, 10].

Domestic and foreign scientists are actively
searching for new plant growth regulators with a
wide spectrum of action. Within many years of re-
search have been developed methods for a prepara-
tion of planting material for berry and ornamental
shrubs, rootstocks for reproduction using PGRs,
which can increase a level of regenerative ability
of vegetative offspring, reduce a period of root for-
mation, improve development, increase viability,
winter hardiness of rooted material and increase the
yield of standard seedlings. The effectiveness of the
methods is confirmed on a large number of varieties
with different root forming ability and by using of
growth stimulants with various directions of action
[11—13].

For many years A.B. Bekturov Institute of
Chemical Sciences together with the institutes of
agrarian and biological profile have been carried
out research aimed at creating new highly effec-
tive environmentally friendly growth stimulants to
improve germination quality, plant and agricultural
crop productivity and yield. The results of this re-
search were the developing of plant growth stimula-
tors Akpinol, Fospinol, AN-16 and their other ana-
logues [14 — 20].

In recent years, PGRs, that have a wide spec-
trum of physiological activity, safe for humans and
the environment have been developed based on
advanced scientific achievements [21, 22]. Among
crop protection products the greatest preference is
given to growth stimulants with a polyfunctional
action, which have a complex effect, for example,
have both growth regulating and protective actions
[23]. The use of such products is one of the ways to
solve environmental problems in agriculture and is a
good way for increasing the efficiency of plant pro-
tection against phytopathogens, and is a necessary
element for modern agriculture.

Thus, are relevant for agriculture the search and
testing of new environmentally friendly plant growth
regulators, which have not only growth stimulating,
but also a protective effect against unfavorable fac-
tors and diseases.

The aim of this investigation is to study the ef-
fect of new plant growth stimulants on the labora-
tory germination of wheat and spruce seeds, to de-
termine root forming, root length, growth propaga-
tion, and number of roots in grafted Vangutta Spirea
seedlings.
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Materials and research methods

The study of growth stimulating activity was carried
out at S. Zh. Zhiembaev Kazakh Research Institute of
Quarantine and Plant Protection and at the Institute
of Botany and Phytointroduction of the Committee
of Forestry and Wildlife of the Ministry of Ecology,
Geology and Natural Resources of the Republic of
Kazakhstan. The objects of laboratory research were
wheat (Saratovskaya-29 variety) and spruce seeds.
Determination of activity of the growth stimulants
was carried out in the laboratory of biotechnology
according to the well-known method [24].

The laboratory experiment options on wheat
and spruce seeds:

1. Control (water)

. Akpinol KN-2 (standard), (0.01mg /1)
. Compound 1 (0.01 mg/l and 0.1 mg/1)
. Compound 2 (0.01 mg/l and 0.1 mg/1)
. Compound 3 (0.01 mg/l and 0.1 mg/1)
. Compound 4 (0.01 mg/l and 0.1 mg/1)
. Compound 5 (0.01 mg/l and 0.1 mg/l)
. Compound 6 (0.01 mg/l and 0.1 mg/1)

The effectiveness of preparations using in seed-
lings propagation of Spirea Vangutta (Spiraeax x
vanhouttei) was determined in the laboratory for the
protection of the gene pool and the introduction of
fruit plants named after A.D. Dzhangalieva of the
Institute of Botany and Phytointroduction. This ex-
periment, control and observations were carried out
according to the generally accepted method [25].
We used semi-lignified cuttings of Spirea Vangutta
(Spiraea x vanhouttei) in an amount of 65 pieces
each 8 — 9 cm long and with three buds in this ex-
periment. The cuttings of Spirea were immersed
separately in solutions of compounds in two concen-
trations (0.001%, 0.01%) for 6 hours. The cuttings
were planted in a greenhouse with a prepared sub-
strate (soil:sand). The experiment lasted 4 months.
The survival rate of the planted cuttings was de-
termined one month after planting. Quality of the
planting material and the parameters of their devel-
opment — cuttings height, roots number and length
were determined at the end of the vegetative period.

Experiment options on cuttings
. Control (without treatment)

. Cornevin (standard), (0.01 %, 0.001%)

. Akpinol KN-2 (standard), (0.01 %, 0.001%)
. Compound 7 (0.01 %, 0.001%)

. Compound 8 (0.01 %, 0.001%)

. Compound 9 (0.01 %, 0.001%)
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7. Compound 10 (0.01 %, 0.001%)

The studied compounds 1-10 were synthesized
at A.B. Bekturov Institute of chemical sciences in
the laboratory of chemistry of physiologically active
compounds. The studied compounds are various di-
thiocarbamine derivatives (heterocyclic dithiocar-
bamates 1,3-5,9,10, dithioacetylenic heterocyclic al-
cohols 2,6, thioanhydrides of heterocyclic dithiocar-
bamic acids 7,8 and aromatic dithiocarbamate 10).

Results and discussion

This study was carried out to investigate in-
fluence of the compounds on wheat and spruce

seeds germination in laboratory conditions. Seed
samples were moistened in the solutions of the
compounds 1-6 with 0.01 mg/l and 0.1 mg/l con-
centrations. In the control seeds were moistened
with water. The sowing quality of seeds was de-
termined in humid chambers placed in a thermo-
stat at a temperature of 24 °C. In each variant were
used 50 seeds in 3-fold repetition. Germination
energy was estimated on the 3-rd day, laboratory
germination on the 7-th day after treatment by the
number of germinated seeds. The growth stimu-
lating activity of the studied compounds was de-
termined by two parameters: germination energy
and shoot germination.

Table 1 — Effect of the compounds 1 — 6 on germination and microflora of wheat seeds

Variant Germinatj/on energy, Labora.toryo Intensity of microflora growth? %
0 germination, % mushroom bacterial

Control (water) 64,5 83,5 +++ +++
Akpinol KN-2 (standard), (0.01mg/1) 71,0 85,5 ++ +
Compound 1 (0.01 mg/l) 74,5 76,5 ++ -
Compound 1 (0.1 mg/1) 72,5 74,5 ++ -
Compound 2 (0.01 mg/1) 74,2 76,2 +++ ++
Compound 2 (0.1 mg/1) 78,5 79,0 ++ -
Compound 3 (0.01 mg/1) 61,0 75,5 ++ +
Compound 3 (0.1 mg/1) 64,5 76,5 ++ -
Compound 4 (0.01 mg/1) 51,0 55,2 ++ +
Compound 4 (0.1 mg/l) 54,5 56,5 ++ -
Compound 5 (0.01 mg/l) 54,2 56,2 +++ ++
Compound 5 (0.1 mg/1) 48,5 57,0 ++ -
Compound 6 (0.01 mg/1) 82,5 84,4 + -
Compound 6 (0.1 mg/1) 98,0 98,5 - -
Note: + — weak growth; ++ — average growth; +++ — intensive growth;

The results of the laboratory experience showed,
that the studied growth regulators have physiologi-
cal activity. Of the studied compounds, the most ef-
fective result was obtained when wheat seeds were
treated with the compound 6. So, the germination
energy and the shoots germination in the control
were 64.5, 83.5%, respectively, for the standard
(KH-2) at 0.01% concentration — 71.0 and 85.5%,
for the compound 6 — 82.5 and 84.4%, and at 0.1%
concentration — 98.0 and 98.5%, respectively (Table
1). It should be noted that the phytoexamination re-

sults showed, that in the control wheat seeds were
definitely infected with the microflora of saprophyt-
ic fungi: Mucor, Penicillium and Alternaria, while
the compound 6 completely suppressed the develop-
ment of saprophytic and pathogenic microflora.

In continuation of this study, the effect of growth
regulators on spruce seed germination was studied
in laboratory conditions. The growth stimulating ac-
tivity of the tested compounds 1 — 6 was determined
by two parameters: seedlings length and shoots ger-
mination (Table 2).
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Table 2 — Effect of the compounds 1-6 on spruce seeds germination

Variant Seedling length, cm Germination, %
Control (water) 4.0 84
Akpinol KN-2 (standard), (0.01mg/1) 7,2 86
Compound 1 (0.01 mg/l) 6.9 86
Compound 2 (0.01 mg/l) 4.5 87
Compound 3 (0.01 mg/l) 8,8 88
Compound 4 (0.01 mg/l) 8.1 88
Compound 5 (0.01 mg/l) 8,5 87,7
Compound 6 (0.01 mg/l) 7,4 88

The studied growth regulators showed high activ-
ity on spruce seeds. The best results were obtained
when treatment was with the compounds 3 and 5,
where spruce seeds germination was 87.7 — 88%, for
the control — 84%, for the standard — 86%, and seed-
lings length in these variants was 8.5 — 8.8 cm, for the
control — 4.0 cm, and for the standard — 7.2 cm.

We have studied the nature of the effect of plant
growth regulators on the growth and development
cuttings of Spirea Vangutta in a field. Important

indicators of the physiological activity of root and
vegetative mass forming stimulants are the number
of roots, their length, and growth of the aerial part
of cuttings.

The results of the study carried out using the
growth stimulants are presented in the Table 3.

The biometric measurements showed that the
treatment of cuttings with the studied compounds
significantly activated shoots and roots formation in
comparison to the control and the standards.

Table 3 — Effect of the compounds 7 — 10 on shoot and root forming of cuttings of Spirea Vangutta

Compound | Number of shoots Shoot length Number of roots Root length
Concentration 0.001%
Control (water) 0,76+0,13 1,63+0,33 540,24 3,06+0,22
Cornevin 10,11 2,26+0,33 5,19+0,36 3,26+0,21
KN-2 1+0,10 1,67+0,28 3,96+0,35 3,48+0,31
Compound 7 1,07+0,11 2,49+0,25 4,21+0,36 3,96+0,30
Compound 8 0,91+0,12 2,41+0,37 4,36+0,34 3,27+0,26
Compound 9 140,18 2,1540,36 5,33+0,51 2,58+0,22
Compound 10 0,95+0,09 2,45+0,32 5,15+0,34 3,4+0,24
Concentration 0.01%
Control (water) 0,76+0,13 1,63+0,33 5+0,24 3,06+0,22
Cornevin 0,96+0,13 2,58+0,42 540,42 3,24+0,21
KN-2 1,12+0,11 3,59+0,45 4,36+0,28 3,55+0,20
Compound 7 0,93+0,13 3,91+0,54 4,144+0,30 2,51+0,20
Compound 8 1,14+0,13 2,59+0,39 4,93+0,37 4,11+0,36
Compound 9 0,9+0,12 3,06+0,57 6,35+0,63 3,16+0,27
Compound 10 0,97+0,11 2,33+0,28 5,74+0,42 3,59+0,21

Analysis of the table data showed, that the com-
pound 7 exhibits the greatest shoot forming activity
and contributes to a larger number of shoots forma-
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were 0.9340.13 cm, 3.9140.54 cm, respectively, and
at 0.001% concentration were 1.07+0.11, 2.49+0.25
cm, respectively, by using the compound 7.

The compound 8 at 0.001% concentration
showed also a high shoot forming ability, where the
shoot length was 2.41 cm, compared to the control,
Cornevin and KN-2 standards (1.63, 2.26, 1.67 cm,
respectively). The rooting rate was 50% compared
to the control, Cornevin and KN-2 standards (44, 41,
42 %, respectively) (Figure 1).

The compound 10 showed a high root forming
activity. Thus, the number of roots and length of

formed roots at 0.01% concentration for the con-
trol were 5 = 0.24, 3.06 + 0.22 cm, respectively, for
Cornevin standard were 5 = 0.42, 3.24 + 0.21 cm,
for KN-2 were 4.36 + 0.28, 3.55 + 0.20 cm, while
using the compound 10 were 5.74 + 0.42, 3.59 +
0.21 cm, respectively (Table 3).

The number of roots and the length of formed
roots were at 0.001% concentration for the control
5+0.24, 3.06 = 0.22 cm, respectively, for Cornevin
standard 5.19 + 0.36, 3.26 = 0.21 cm, for KN-2 —
3.96 + 0.35, 3.48 = 0.31 cm, and for the compound
10— 5.15+£0.34, 3.4 £ 0.24 cm, respectively.

Figure 1 — Root forming activity of the compounds 7-10

In this study, it was found that the treatment of
cuttings with the investigated growth stimulants acti-
vates the root system and shoots formation compared
to the control and the standards Cornevin and KN-2.

Fig. 1 showed that the root forming percentage
of lignified cuttings has a large interval between in-
dicators from 31 to 63%, depending on the variant
of the experiment.

In the variant of the experiment using the com-
pound 10 (0.01%), the root forming of cuttings was
52%, better by 18% relative to the control variant
and by 15% (Cornevin) and 36% (KN-2).

The best result of the root forming of cuttings 63
% was recorded in the variant of the compound 10
at 0.001% concentration, which exceeds the control
by 43%, the standards Cornevin by 53% and KN-2
by 52%.

Conclusion

In this study, it was established that the inves-
tigated new plant growth regulators (3, 5, 6) have

high growth stimulating activity and are effective
stimulants of wheat and spruce seeds germination.
Furthermore, was identified the growth stimulant,
which completely inhibits the development of
pathogenic microflora.

It was discovered that the studied plant growth
regulators have shoot and root forming activity,
among which the preparations 7 and 10 showed
high efficiency by propagation of Spirea Vangutta
cuttings.

The analysis of growth-stimulating activity re-
vealed a pattern between the structure of the stimu-
lants and their species-specificity of the biological
action. It was discovered that heterocyclic dithiocar-
bamates have high growth stimulating activity in re-
lation to spruce. Whereas the dithioacetylenic alco-
hols of these dithiocarbamates showed a high action
on wheat. Thioanhydrides of heterocyclic dithiocar-
bamic acids showed high shoot forming activity and
aromatic dithiocarbamate root forming activity.

The obtained results indicated that the inves-
tigated plant growth stimulants at the same time
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stimulate the growth, development and physiologi- Founding
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KAMLUAFAU-BAKAHAC TAC XXOABIHbIH,
OH, XXATAAAYbIHAATDbI SALVIA AETHIOPIS L.
UEHOMONMYAAUMNACDBIHbIH, KYPbIABIMADBIK, EPEKLLEAITI
MEH ©CIMAIK KAYbIMAACTAPbIHbIH, ®AOPAADbIK K¥YPAMbDI

Makanrapa Aamatbl 00AbICbIHA KapacTbl Kanwarai-bakaHac Tac >KOAbIHbIH, OH KaFaAayblHaH, TEHI3
AeHreniHeH 709 M GMIKTIKTEH, LWONTECiH 6CIMAIKTEP KaybIMAACTbIFbIHbIH alliblK, AAAAAbl aiiMarbiHaH Sal-
via aethiopis L. nepcnekTUBTI ASPIAIK ©CIMAIKTEDP KaybIMAACTbIFbIHbIH, Fe060TaHMKAAbIK, CHMMaTTamachbl
MeH (PAOPUCTUKAABIK TarAaybl GepiareH. 3epTTey HaTHXKeCi GorbIHLIA BiPiHLII NONYAAUMS aHbIKTAAFaH
anlMaKTbiH, (PAOPaAbIK KypambliHbIH TipLWIAIK (hopMaAapbiHaH TepoUTTEP, SFHU Oip-eKi XKbIAAbIK,
OCIMAIKTEPAIH 32 Typi 6acbiM eKEHAIM aHbIKTaAAbI, €KiHLII OPbIHAA FEMUKPUNTOMUTTEDP, KOMXKbIAABIK,
LUeMNTECiH 6CIMAIKTEP 28 TYp KypaAbl, XamentTep, arHm OyTaAap XoOHe XXapTbiAar OyTaAapAbiH — 8 Typi,
aA MakpodaHepoutTepaet tek 1 Typi (Ulmus pinnato-ramosa Dieck.) ke3aecTi. EkiHwi ueHononyasuus
anmarbiHad Kbisbia Kitanka edred Tulipa kolpakovskiana Regel ecimairi ke3aecTi. AubikTaaraH LM 1,
LI 2, LM 3 6apabirbl Kanwarair-bakaHac Tac >KOAbIHbIH, OH XKaFaAayblHAQ XYPri3iAAi. 3epTTeAreH yAri
aAaHbiHAQ Salvia aethiopis L. ecimairidin 215 Aapafbl aHbIKTaAAbl, OipiHLII LLEHONONYASLUMS GOMbIHLLA
55 Aapak, eKiHlli LeHononyAsums 6oibiHIa 42 Aapak, YWiHWi ueHononyAsums 6onbiHWwa 33 Aapak,
aHbIKTaAAbl. BipiHWI ULeHononyAduMsiaa >Kac reHepaTMBTIK OCIMAIKTEP CaHbl apTKaH, eKiHLi >KaHe
YLWiHLLI LIEHOMOMYASILMSIHDBI )KaC BEreTaTMBTIK OCIMAIKTED TOObIH KypPaAbl, aA FeHepaTUBTIK 6CIMAIKTEp
a3 Ke3AEeCTi, COHbIMEH KaTap eKiHWi UeHOoMonyAsuusAa MnoCcTreHepaTUBTI Ke3eHiHIH CEHUAbAIK
AapakTapbl Kypai 6actaraH eciMAikTep 6acbiMbIpak, GOAADI.

TyiHiH ce3aep: NonyAsiLMs, LLEHOMOMNYASLMS, acCoUMaLms, AOMUHAHT, TipLWiAiK hOpMachl, XKacTbIK,
KYPbIAbIMbI, 3KOTUI.

N.M. Ibisheva*, A.S. Nurmahanova, S.Zh. Atabayeva, A.Zh. Childibaeva
B.M. Tynybekov, A.T. Mamurova, A. Seilhan

Al-Farabi Kazakh National University, Kazakhstan, Almaty
*e-mail: nazerke0714@gmail.com

Structural feature of the coenopopulation of Salvia aethiopis L
and floral composition of plant communities on the right bank
of the Kapshagai-Bakanas highway

The article presents a geobotanical characterization and floristic analysis of a promising association
of medicinal plants Salvia aethiopis L from the right bank of the Kapshagai-Bakanas highway towards the
Almaty region, from an altitude of 709 m above sea level, an open steppe zone of a herbaceous commu-
nity. The results of the study showed that the life forms of the floristic composition of the region, which
defined the first population, dominated by therophytes, i.e. one-or two-year plants, 32 species (46%), in
second place hemicryptophytes, i.e., perennial plants are 28 species (41%), chamaephytes, i.e. bushes
and shrubs — types of 8 (12%), and macrophanerophytes met only 1 species (Ulmus pinnato-ramosa
Dieck.). From the zone of the second coenopopulation (CP 2), the plant Tulipa kolpakovskiana Regel,
listed in the Red Book, fell. The identified CP 1, CP 2, and CP 3 were carried out on the right bank of the
Kapshagai-Bakanas highway. In the sample field under study, Salvia aethiopis L. 215 individuals of the
plant were identified, 55 individuals were identified in the first coenopopulation, 42 individuals in the
second coenopopulation, and 33 individuals in the third coenopopulation. In the first coenopopulation,
the number of young generative plants increased, in the second and third coenopopulations, a group of
young vegetative plants was formed, and generative plants were rarely found, and in the second coeno-
population, senile individuals of the postgenerative period prevailed.

Key words: population, cenopopulation, association, dominant, life form, age structure, ecotype.
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CTpyKTypHasi oco6eHHOCTb LeHononyAsiumu Salvia aethiopis L.
1 (hAOPUCTUYECKMI COCTAB PACTUTEAbHbBIX COOOLLLECTB
Ha npaBom Gepery Tpaccbl Kanwarait-bakaHac

B cratbe aaHa reo6oTaHMuecKkas xapakTepuctuka v (AOPUCTUYUECKMIA aHAAM3 MEePCreKTUBHOM
accoumalmMmn AeKapCTBEHHbIX pacTteHuii Salvia aethiopis L ¢ npaBoro 6epera Tpacco! Kanwaran-bakaHac
B CTOPOHY AAMATMHCKOM 06AacTH, C BbICOTbI 709 M Haa YPOBHEM MOPS, OTKPbITOWM CTENMHOWM 30HbI
TpaBsHUCTOro coobuwectsa. 1o pesyabTaTaM UCCAEAOBAHWS YCTAaHOBAEHO, UTO M3 (DOPM >KU3HU
(hAOPHOrO COCTaBa peruoHa, B KOTOPOM OMPEAEASAACh NepBast NMOnyAsums, NpeobAasaloT TePOUTDI,
T. €. OAHO-ABYXAETHME pacTeHunst 32 BMAQ, Ha BTOPOM MeCTe — reMMKPUNTOMUTDI, T. €. MHOTOAETHME
TPaBSHUCTbIE PACTEHUS, COCTABASIIOT 28 BUAOB, XaMednTbl, KyCTapHUKM W MOAYKYCTAPHUKM — 8 BUAOB,
13 MakpodaHepouToB BCTpeyvaacst Toabko 1 Bua (Ulmus pinnato-ramosa Dieck.). 13 30HbI BTOpOI
ueHononyasumm (LN 2) Bctpetmaock pactenme Tulipa kolpakovskiana Regel, 3aHecenHoe B Kpachyio
KHUry. Boisieaennbt LIT 1, LT 2, LT 3 Ha npaBom Gepery Tpaccbl Kanwarai-bakaHac. Ha nccaeayemom
ob6pasuoBomM noae Salvia aethiopis L. BbisiBAeHO 215 ocoben pacteHus, no nepeBor LEeHONONyASLMK
BbISIBAEHO 55 0cobeit, no BTOPOM LEeHOMONyAaumn — 42 ocobu, no TpeTber ueHononyasaumm — 33
ocobu. Npu NepBoi LEHOMONYASLMM YBEAUUMBAAOCH KOAMUYECTBO MOAOAbIX FT€HEPATUBHbBIX PACTEHMUIA,
npy BTOPOM U TPeTbeln LeHOMNOMyAsLMM (hOPMMPOBAAACh Tpynna MOAOAbIX BereTaTMBHbIX PacTEeHUH,
a reHepaTMBHbIe PACTEHWUS MAAO BCTPEYAAMCb, A TakXKe MpPW BTOPOW LEHOMOMyASUMM NpeobAasanm

CEHUAbHbIE 0COOM NMOCTreHepaTnBHOIo nepmnoAa.

KAroueBble caoBa: nonyasumusa, ueHononyAdaund, accoumnaumsa, AOMUMHAHTA, >KM3HEHHa4d (popMa,

BO3pacCTHas CTPYKTypa, SKOTHI.

Kipicme

Kaszipri Tagna emiMizzie hapmaneBTuka eHIipi-
CIHIH TaMybl MEMJICKET TaparbIHaH KapacTHIPBIIBIIL,
TYHFBIII Tpe3ugeHtiMiz H.O.HazapOaeBThiH xa-
JBIKKA XKOJmaybl MeH «bec WHCTHTYIIHMOHAIBIK
pedopmansl icke acsIpy OotibrHIIa 100 HAKTHI Kaam»
aTThl VITTBIK KOCHap/bl ICKE achlpy MaKcaThIH/IA
azipnenren KP-nmbIH neHcayiblK cakray callaChlH
nmambITyneiH 2016-2019 xpuinapra apHanras «/leH-
cayJbIK» MEMJICKETTIK Oarmapiamachl OeKiTiiim,
ochl OarmapiaMa aschiHAa (apMaleBTHKa OHIIpi-
CIHIH JaMBITy, KOJDKETIMII pecypcTapAbl YThIM-
Il TaljaliaHy, COHBIMEH KaTap YITTBIK J9pi-
JIOPMEKIIEH KaMTaMachl3 €Ty *KYMBICTaphI JKOCTIap-
JaHFaH. 3aMaHayu MenuiuHana Salvia aethiopis L.
eciMiri KypaMbIHAAFbI 3P Maiinapsl OakTepusFa,
aHTU(QYHKIIHOHAIABI, MUKPOOKa, iCiKKe, AradeTke,
TyOepKyJiesre, KaObIHyFa Kapchl (hapMaKOIOT HSITBIK
Kacuetke ue. Jopiimik KyHABUIBIFBI korapbl OH-
TycTik banmkam aimareiHma TapanraH  Salvia
aethiopis L. eCIMIITiHIH TOMYJSAIUACHH TayHBII,
Tapaly alMarbIHBIH (IIOPaibIK KYpPaMBIMEH IICH-
MOMYJISANUSACHIHBIH ~ KACTBHIK KYPaMBIH aHBIKTAY
TaKBIPBINTHIH 63CKTUIIIH KOPCETEe/I.

Makcarel: Kammaraii-bakanac Tac KOJIBIHEIH
OH KaranaywslHIarel Salvia aethiopis L. mieHOTIONy-
JISIIMSCHIHBIH, KYPBUIBIMIBIK €PEKILIEIIIriIMEH 0CIMIIK
KaybIMIACTapbIHBIH (DIIOPAJIBIK KYPaMbIH 3€PTTEY.

Mingerrepi:

1. Kanmaraii-bakanac Tac JKOJBIHBIH OH JKa-
ranayelHaarel  Salvia aethiopis L. xe3neceTiH
OCIMIIKTEP KaybIMIACTHIKTapbIHA (IIOPUCTUKAIBIK
TaJaayhl XYPri3y;

2. Salvia aethiopis L. 11eHONOMYJISAIUSACHIHBIH
KACTBIK KYPaMbIH aHBIKTAY;

JKammer [andei epiaryaaiiep TYKIMIACTaphI-
HBIH €H Kem TaparaH Typi. Omapabig 700-re KybIK
Typi Oenrini. Opta Asusga Oy TyKeIM 35 TypaeH
Typansl. OpTalbIK A3usma Ke3IECeTiH TYpIepIiH
kenurimiri (23) Ilamup-AnTail Tay xyleciHne KeH
Tapanfa, oapAblH 14-1 0cbl alfMaKThIH 3HIEMUKACHI
[1]. Hlandeit KOHBIpXKaK, CYyOTPONHKTIK >KOHE TPO-
MUKTIK alMaKTapaa ken Tapanrad [2]. CanbBus aTa-
yBI JaTHIHHBIY salvare, salveo, salvus Hemece salvere
CO3JICPIHEH IIBIKKAH, CAyBIFYJblI, 3USHCHI3IBIKTHI
XKoHE Kayincizmikri Oinmipeni xone CanbBHS TYp-
JIepiHiH KONTereH MQOPUTIK TpenapaTTapbiH Oinmi-
peai [3]. ConplMeH Karap, >KaKblHAAa 3aMaHAyH
MeAWIUHAIaFbl KIMHUKAJBIK 3epTTeyjep Ke3iHae
AHTUOKCUIAHTTBI, OakTepusFa Kapchl, aHTU-
(byHKIIMOHANIBI, MHUKPOOKa Kapchl, iCIKKE Kapchl,
IrabeTKe Kapchl, TyOepKyJie3re Kapchl, aHTHUILIA3-
MaTHKaJbIK, KaObIHyFa KapcChl J>KOHE AaHTHXOJIH-
HecTepasa KacueTTepi (alblreiiMep aypybiH eMIey)
CUSIKTBI KeHOip (apMakoJIOTHUsIIBIK —9pEeKeTTep
CanbBusl TYKBIMIACBIHBIH, TYPJCPiHE TOICIIICHIL
[4-10].
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Kanmaraii-bakanac Tac »OJIBIHBIH OH JKaralayblHAAFE Salvia aethiopis L. IeHONOMYISAVSICHIHBIH ...

Kazakcranna mandeli TysictacTapasiH 8 Typi
Oap:

. trautvetteri Rgl. — Tpayrderrep mandeiii.
. macrosiphon Boiss. — ¥3bIH TYTiKIIei 1,
sclarea L. — Myckar 1.

. aethiopis L. — Ddwuomn 1.

. stepposa Schost. — Jlana 1.

. virgate Jacq. — L1Ip10BIKIITA TI1.

. deserta Schang. — [llenix 1.

. verticillata L. — Illoxmra mr. [11].

Enimizme S.aethiopis L. TepceKTHBTI mopi-
JIK OCIMAITIH XaJdblK MeIULIMHACBIHIA KEHIHEH
nmaiganaHFaHMeH, Kasipri Kesre [eiiH erkeil-
TEKEII Te000TaHUKAIBIK 3epTTEYJep KYpri3is-
MereH. CoHuplkTaH Oi3fiH 3epTrey Salvia TYKbI-
MBIHBIH aJiFa 0acyblHA XKoHe OarallaHybIHA 63 YJIeCiH
KOCYyFa OarbITTaJIFaH.

NN W=
My n

3epTTey MaTepuagapbl MeH dicrepi

3eprrey HbicaHbIMBI3 Salvia aethiopis L. nepc-
MEKTUBTI JSPUTIK ecimMairi. DPUONUsIIBIK Imandei
apKaJbIKTap MEH ©3CH aHFapiapbiHbIH Oaypaii-
bIHOa, OOp MEH oKTacTapia, XOJ >KHEKTepiHje
apammenTep cusakTel ecemi [12,16,17]. Salvia
aethiopis L. — O0yn JKepopra TeHi3iHiH mandeii
HeMece apUKabIK Imandei NereH atneH Oenrii.
On 3uaAHABl apaMmIIen peTiHIe TaHbIMal, dcipece
Awmepuka Kypama IrtatrapsiHbiH OaTBHICHIH/A.
On Eypasusana tyran sxoHe ConrtycTik AMepHkara
YKOHBIIIKA TYKBIMBIH JIACTAYIIBI PETiH/IE €HT131ITeH
Oolybl MYMKiH. O¢HONTHIK maxdend Kaiibl
anramkel  xasbamap Operon mrateiHaa 1921
KBUIMEH colikec kemeni. Onan 6acka d(UOMHSITBIK
andeit 6ykin Eyponana, bareic xone Opra Azu-
sna bypeiarel KCPO-HBIH eyponanslk OestiriHig
oHrycriri, Kaekas, Xepopra TeHisi, bankan, Kimi
Asus, Upanna tapanran [13-17]. Kazakcranma ta-
panysr: lly-Ine taynapeiana, Kapatayga, JKonrap
Anartayeraga  kesmeceni [18]. Kettiari kesmepi
Salvia aethiopis L. kepiiinec KeIpFbi3cTan eninze
ne TaOBbUIBIN, KaH-KAKThl 3€PTTEYJIEp KYpri3imim
JKaTKaHbI 6enrim 6ommst [19].

S. aethiopis eciMairinin ouiktiri 50-100 cm 6o-
JIATHIH KOIDKBUIIBIK IIOTITECIH 6CIMJIIK, 0apITBIK XKepi
KaOBIPIIIaKTHI aK IIAIIIeH kaObUTFaH HEMECe OpPMEK
Topizai TyckeH. Cabarbl Tik, KapamaibiM, KbICKa,
KaJIbIH, MHPaMUIa TOPI3i TapMaKTalFaH, JKYIIbI3
TOPi3Al TYKTEPACH aK IIAIITHI XKambIpaKTapsl Oap.
JKanbipakrapelHeIH OapibiFbl  ACpIiik  0a3ajbbl,
OBOU/ITI, Y3bIH HEMECE DILTUITUKAIIBIK, Y3bIHBIIBIFBI
—(7)10(23) cm, eni — (4)7,5(14) cM, oTKip HEMece
TYTIiKKEH, XYPEeK Topi3ai, )KUEeKTePiHJIe TICTereH He-
Mece Keiiie I0OThI, TUTaCTHHAHBIH Kap ThICHIHA JeHiH
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KECIITeH, aKIIbUI-KAaChUI, YCTIHIAE COJl KYHTIPTTEY,
TOMEHT KaFbl aKIIbLI, )KallbIpaKialapblHa TCH He-
Mece OJIaH CAIl KhICKA KaIbIpaKIIaaapsl 0ap, cabarsl
CeCHJIB/I1, Y3BIH OBATAJIBIK, OTKIp HEMECE aIllbIK TiCTi,
MaHUKYNaldbl OyTaKTapbIHBIH TYOiHOeri OyTakTap
KEeH COMAaKIIaibl, >KOFApFhl J>KarblHAa OipTiHAemn
CO3BLIFaH, TOMEH Kapai OyrijareH, cadarbl jkajrakx,
JKallFaH JloFaslapbl 0ap OyTakTapbl IOHIeleK HeMe-
ce eHi OOMBIHIIA CO3BIIFaH, KEHETTCH KBICKA YIITHI,
KYIITI WBIOBIK TOPi3/i Ykl 0ap, CHIPTKbI KaFbIHAH
Y3bIH JKYHJII HEMeCe MIalIbIPaHKbl KbICKA CepHiMIi
JKOHE TEK IETIHAC Y3bIH, XKYKa, Oyipa Imramt Topismi,
TOCTaFaHIAChl TEH HeMece OJlaH KpIcKa. [yimepi
MUpaMujia MaHUKYJIaJbl, YIKEH, KOIl TapMaKTaJFaH,
Oyrakrapel 4-6 XybIlk, 6-10 TymmeH TypaThiH
YKaJIFbIH MIBIOBIKTApEI Oap OyTakTel. TocTaraHIIACH!
CBIPTKBI JKOHE IIIKI JKaFblHAH Y3bIHJBIFbIHBIH
JKapTBICBIHA JeHiH aK TYKTi, KeOiHece KBICKa,
KaJIBIHIATBUIFaH TYKTEPMEH KaOblIFaH, )keMic 6epy
Ke3iH/Ie KOPHEKTi KaObIpFanapsl 0ap, OHBIH OPTAHFBI
TicTepi Oap KOFaprbl epHI OYHIpIAEH CONl KBICKA,
TOMEHTI €pHIHJAE €Ki TepeH TicTepi 0ap, OapibIK
TicTep TiKeHJi OOINBIN KeNemi. KyJiTe JKeJeri — aK
TYCTi, Y3BIHABIFHI 12-22 MM., TOCTaFaHIIaChIHAH
COJI alIbUIAAbI, OHBIH OYKIiJ TYTIri KEHETTEH KEHEIO
OPHBIH/IA Y3bIH IIANIAKTHI, XXapThUIail TOHTelleK, eHi
OOMbBIHIIA CO3BUIFAH TOCTAFAHINAFA >KACBIPHUIFaH,
JKOFapFbl €piH CaJl OpaK Topi3lli HeMmece Ty3y,
Y3apThUIFaH TOMEHT1 epiHTe TeH HeMece OJaH Coll
Y3bIH, apTKbI JKaFbIHJA aK, )KYMCaK, )KYKa TYKTepi
MeH cecuibli Oe3nepi Oap, TOMEHTi epiH Y3bIH
CO3BIIFaH JKoHE JKOFAPFHI KaFrbIHaH 06JIeK, OPTaHFBI
JI00BI KE€H, JKOFapFhl JKarblHIa KECLIreH, )XKUEKTEePi
OypblITHl Keneni, OyHipiepi IIBIFBIHKBI, Y3bIH,
OypaJrraH, IIIKi Karbl K€H, CBIPTKBI KaFbl CECHITBI1
Oe3llepMeH THIFBI3 OpHAJIACKAH; aTaJIbIFbI JKOFapFhI
epiHHIH acCTBhIHIA JKaCBIPBUIAJbBI, TYKBIMCHI3, aTa-
TBIK  YSJIaphl KOFApFhl IIIKI OYPBIMIKA TapThI-
JBIN, TOMEHT1 IIBIFBIHKBI JKepliepMeH OekiTiiesi,
oNapbIH YCTiHIE CBHI3BIKTHI OTKIp ©CKiHAepi Oap;
apTKBI aTaJIBIKTaphl — KIMTKeHTal OacTapbl 0ap eTe
KilIkeHTail cramuuHoarap Topiszmi. JKemici — kaH-
FaKmia Topizai. DduonusuielK manden iy TYKbI-
MBIHBIH Y3BIHIBIFBI 2-2,5 MM JKaHFaKTap, JJUTHII-
COMATI  YIIOYPHIITHI, KAaCBUI-KOHBIP,  TOPIIBI
6onprm kenexi. ConpiMeH Katap, Typkusga Salvia
aethiopis L. ecimmiride >kacamran Mop(do-aHaTo-
MUSJIBIK 3€PTTCY HOTHIKECIHIE TYKBIMHBIH TYCI
alIbIK-KOHBIP, (QOpMachl YIIOYPHINITHI, an OeTi
TOp Tapi3ai (Topnbl-hoBeaT) eKeHIIr aHBIKTAJIbI.
O¢uonusanelk  mwandeld  MaychM-Iuiine — aiia-
peiHOa Tyngedni. XKewmictep miiime-TampI3 aiina-
peiHga miceni [17,20-23]. Dduonmseik 1mrandeit
TYKBIMBIHBIH MUKPOOOIIEHO3BI 6T€ Oail ®oHe caKkTay
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Mep3iMine OainanbicTel 1,0 T TyKpiMFa 5000-HaH
31000-ra gmeiiiH MUKpOO KacyIIaJapblH Kypausl
[24,25].

Oduonmmsutblk  mandelt eciMairi KypambIHIa
aJNKaJouATap, TaHUHAEP, duaBoHouaTap Oap [26].
TamMblpnap/iad AUTEPIICHOM]T CATBBUITU30H, XHHOH-
nmap tabemael. XKep ycri Oemirinae-3hup Maidibl,
¢duTon UTEpIIEHOWABI, cTepouATap. Dduomnus-
TBIK, axQe iid TYKIMBIHIA Maii 6ap, OHBIH Kypa-
MBIHa TANBMUT, MAIBMUTON, CTCApHH, OJICHH,
JIUHOJ JKOHE JIMHOJIEH KBIIIKbUIAAphl Oap. JKarmbl-
pakTapbl MEH TyJAepiHneri 3pup MalbIHbIH MOJ-
mepi (ryamenynin cousiHAa) 0,06% sxeremi. by
Oencenal KocbutbicTap PymbiHUS — duiopachiHaa
Ke3/eceTiH mandeinin 9 TypiHe kacarraH 3epTTey
HoTIKenepineH anbiHabl [27]. Typkusga 2006
XKBUTBI Salvia aethiopis L. ecimairiHe >Kypri3iiareH
3epTTey HOTWXKECiHAe 3QHUp MaWblHIA OTHI3 €Ki
KOMITOHEHT (kaimbsl MaimbrH 98,0%) aHBIKTAIIbL.
Byn maiiapiH Herisri KOMIOHEHTTepi repMakped D
(29,0%), a-xomaen (19,8%), B-xybeben + -amemeHT
(9,9%), Ounmkiorepmakper (9,3%), O-kaauHEH
(8,7%) xone B-xapuodmieH (7,3%) 6ommer [24].

An e3imizniH enge Salvia aethiopis L. ecimuirine
kacanraH (PapMOKOTHOCTUKAJIBIK 3€PTTEY HOTHXKE-
ciHzie OMOJIOTHSIIBIK OCTICeH]TI 3aTTap, OHBIH IIIH/E,
¢deHonmap MeH (DEHONKBIIKBLIAAP, UK 3aTTap,
¢daBoHOMATAp, AaHTOLMAHIAp, KyMapuH i31epi,
aMUH KbIIIKBUIIAPbI, 320TTHIK HeTi3nep, dhup maii-
Japel, TPUTEPIEHOUATAp, (GUTOCTEPHHIEP, KaHT-
Tap, OPraHUKAaJBIK KBIIIKBLIIAP 0ap eKEeH/Ir aHbIK-
Tansl [28].

Salvia aethiopis L. mnepcnekTHBTI AdPIIiK
ecimuiri Opra Asusa meH Kazakcran dropaceiama
epekile OpbIH anaibl. Salvia aethiopis L. — xoi
micTi, mopiumik ecimmik. OnaH anbIHATBIH 3PUP
Maipl MeaunuHana, napgroMepusaa KoHE TaMak
eHepKkaciOinne KommaHbiiamel [14,23]. Tpuxoma
JKarbIpaKTapbIHAAFb! d(Up MaHIapbIHBIH apKaChIH-
nma mmandei JKambIpaKTaphl Ie3MHGEKIHs, KaHma-
Fbl KQHTTBIH MOJIIEpiH a3alTy KoHE KYpBICyiap-
MEH Kypecy VIIiH KOJmaHsuianasl [25]. Xambk
MEJMIMHACBIHAA OV OCIMIIKTIH OapibIK Oellik-
TepiHiH TYHOAIapbl KOJTaHBUIAABL. TaMBIpBI MEH
JKambIpaKTapAblH TYHOAIaphl TeMONTH3USFa KOMEK-
Tecemi. TaMbIpABIH TYHOACHI-KYPEK aypyJiapbiHA.
JKanbiparbiHbIH TYHOAcH ekme TyOepKylesiHe, ai
’KaHa >KaIlbIpaKTaphl KapaitapAbl eMICUTiH acepre
ne. OypyHKyno3 Ke3iHae d3pHONHsIbIK mandeitin
KaHa KampIpakTapbl KoymaHeutamel [14,15,23].
Tanunpep KaOblHyFa Kapcbl acepre ue. Odup
Mainapel  Ae3uMH(QEKIISUIBIK, MHKPOOKa Kapchl,
9KCHEKTOPINBIK ocepre ue [14,26,29].

bi3 Salvia aethiopis L. ecimuairinin Kamaraii-
Bakanac Tac KOJBIHBIH OH JKaK >JKarajiaybIHaH
TaOBUTFaH MOMYJISIUSIAPBIHBIH JeHreiinae 3 meHo-
MOMYJIALUSAHBL  0OJIil, Te0OOTAHUKAJIBIK JJICTEP
Herizigae Tammay okacannel. duromeHo3napra
reo0OTaHUKANBIK TYPFhIIAH CHIIaTTamMa OepreH
Ke3J1€ CTaHAaPTTHIK TOCUII Heri3re anablK. [leHoTu-
KaJblK TMONYJSIUUIAPAbI  3epTTereHnae reo0o-
TaHUKaJa KeHIHEH KOJTaHBICTaFbI ISCTYPIIL 9/1icTep
Koimaneuiasl [30]. LleHOmOmySITUSHBIH  KACTBIK
KyHiH anbikTay T.A.PaGoTHOB koHE A.A.YpaHOB
omicrepi 6oiprHIIA KYprizinai [31]. [lomyasiuusHbIH
koopauHathl JPS HaBuratopet GARMIN GPS MAP
60CSx TpUOOPBIHBIH KOMETIMEH aHBIKTAJJIbI.
OCIMIIKTIH acTBIK KYPBUIBIMBIH — aHBIKTAyIa
A.A.YpaHoBThIH [32,33] 5k00achl HETi3re aJIbIH]IbI:
P — eckinmep; j —kac mapakrap; imm — AMMAaTYPITBIK
JKACTBIK KyHi; V — BUPTUHWIBIIK HEMece xKac
BETETATUBTIK KYHi; gl — )Kac reHepaTHBTIK OCIMIIK;
g2 — oprama- HeMece IIICKeH TIeHEPaTUBTIK
ecimMIiK; g3 — KapTaiifaH TCHEPaTUBTIK OCIMIIK; SS
— CyOCEHWIBIIK OCIMIIK; S — CEHHIIBIIK OCIMIIK;
sc — Kypait Oacraran ecimuik. Salvia aethiopis L.
LEHOTIOMYJISAIMSICH KE3/IECETIH OCIMIIIK KaybIM/Iac-
TBIFBIHBIH TYPJIEPIH aHBIKTAY YIIiH aHBIKTAFbIIIITAp
«Kazakcran ¢nopaceabie» 9 ToMBI (1961) [11] MeH
2 tomMabIK «MITIOCTPUPOBAHHBIN OIMpPEIEIUTEND
pactennii Kazaxcrana» (I 1. — 1969, 11 1. — 1972),
3MEKTPOHJIBIK MHKPOCKOI, OWHOKYJISAp, Jyna, Cy
MOHIIIACHI CUSKTHI KYpall->kKaOJbIKTap/ el Maimana-
HBULABL. OciMaikTepaiH HoMeHkiatypachiH C.A.
Ab6pymmuaa (1998: 187) xenme C.K. Uepenanos
(1995: 516) GoiipiHIna Kapar Ty3eTTik [34-36].

Salvia aethiopis L. mepcreKTUBTI JOPiTIiK 6CiM-
JiriHiH OipiHmi momyssiuschl Kamnrraraii-bakanac
Tac XOJBIHBIH OH XaK JXaFajayblHaH, IIONTEeCiH
OCIMJIIKTEP KaybIMJIACTBIFBI AlllbIK Jajalibl aiima-
FBIHHAH TaOBULABL. BipiHIN momynsmusgan ym 1e-
HOTIOMYJISIUS  aHBIKTAJBI, 3epTTenai. COHBIMEH
Katap Salvia aethiopis L. ecimmiri ke3meceTiH
OCIMJIIK KaybIMJACTBIKTApPbIHA T'e000TaHUKAIIBIK
cumnarTama Xypri3uiai. COHBIMEH SKOIOTHUSA-TICHOTH-
KallbIK OailJIaHBICTBUIBIFBI  aHBIKTAIABL.  bipiHTn
nenonomysusicel (LI11) Kammaraii-bakanac tac
JKOJIBIHBIH OH JKaK JKarallayblHaH, TCHi3 JCHIeHiHCH
709 M OWIKTIKTEH, MIONTECIH OCIMIIKTEP KaybIM-
JIACTHIFHI AITBIK JAJIajbl aifMaFbIHHAH TaOBLIIbL.

3epTTEy HITH:KEJIEPI KIHE 0JIapABI TAJAAY
3eprrey Hblcanbl Salvia aethiopis L. mepc-

MEKTUBTI JOPLIIK OCIMIIriHIH OipiHIi MOMmyJIs-
nusicel Kammraraii-bakanac Tac >KOJBIHBIH OH JKaK
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JKarajayblHaH, TeHi3 NeHrerineH 709 M OMIKTIKTEH,
IONTECIH OCIMIIKTep KaybIMIACTHIFEI aIllbIK Jalia-
JIbl aiMarbIHHAH TaObUIABI. BipiHII momysiiusiaH

3 uenomomynsuus anbikTannael. T 1 — GPS
HABUTATOPbI OOMBIHINA KOOpAWHATTApEl: N 440
00.601°¢ >xome E 077°06.237¢.

1-cyper — Salvia aethiopis L. eCIMIITiHIH MOMYIAIUSICH

Bipinmi uenonmonmyasiuuss (LI 1) — byn
YUYaCKeHiH ©CIMIKTep >KaObIHBI TYJII JKOHE IIel-
TECIH OCIMIOIKTep KaybIMIACTHIFBIHAH TYPAIbI.
Herisri kommnonentrrepi: Cannabis ruderalis .,
Centaurea pseudosquarrosa Mikheev ex Gabrieljan
et Mikheev, Agropyron dasyanthum Ledeb., Bromus
tectorum L., Anisantha tectorum (L.) Nevski,
Melilotus officinalis (L.) Pall., Chondrilla juncea L.,
Haplophyllum perforatum Kar. & Kir., Sisymbrium
altissimum L.

TombIpaFbl — CYPFBIIT-Kapa, OOpmbUIIaK 00c
TONBIPAKTE. OCIMIIKTEPIIH KBl TPOSKITHSITBIK
*aObIHBI (6CIM/TIK KaMbUTFBICHI) — 70-80%. OcimItik
KaOBIHBIHBIH  JKaJIbl KOPIHICI-CYPFBUIT  aIlIbIK
JKaChLT TYCTI.

Bipinmi monmymnsauus ecimaikrep xa0OblHBIHAA 4
SIpyCTHI OaliKaliMBI3:

I-apyc — Cannabis ruderalis J., Sisymbrium al-
tissimum L., Chondrilla juncea L. (70-125 cm).

[I-sapyc — Melilotus officinalis (L.) Pall., Haplo-
phyllum perforatum Kar. & Kir., Stipa capillata L.,
Centaurea pseudosquarrosa Mikheev ex Gabrieljan
et Mikheev, ouikriri (40-65 cm).

[I-sapyc — Delphinium glaucum (S. Wats.) Gray,
Agropyron dasyanthum Ledeb., Poa bulbosa L.,
Stipa orientalis Trin., Carex pachystylis J. Gay.,
Eremopyrum orientale (L.) Jaub. & Spach, Ouikriri
(30-50 cm).
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IV-spyc — Bromus tectorum L., Anisantha tec-
torum (L.) Nevski, Tulipa kolpakovskiana Regel,
Eremopyrum buonapartis (Spreng.) Nevski, Cera-
tocarpus arenarius L., ouikriri (20-30 cm).

bipinwi yenononynayus (I1 1) aliMarsIHBIH
aynaH y3biHabFbl 30-40 M, eHi 15-20 M ecen ajlaHbl
3epTTeyre albIHbL. L|eHOnomy AU HBIH (IIOpaTBIK
KYpaMbl KOHBIPOACTHI-OPTYPJIi-IIONTI OCIMIIKTEp
*aObIHBIHAA TOMUHAHT petinae Cannabis rudera-
lis J. wone Centaurea pseudosquarrosa Mikheev
ex Gabrieljan et Mikheev epekire 6achIMIBIKKA €.
An Bromus tectorum L. orcone Chondrilla juncea
L. cupek ke3zaecerin Oojca, KalFaH eCIMIIKTEDP TEK
YKaIFBI3aH Ke3necTi, sFau Melilotus officindlis L.,
Haplophyllum perforatum Kar. & Kir., Sisymbrium
altissimum L., Agropyron dasyanthum Ledeb.

LeHomony sIUSHBIH - (QJIOPABIK Kypambl KO-
HBIPOACTBI-OPTYpJI LIONTECiH OCIMAIKTEp Ke3ze-
ceni. MyHnma sxanmel 26 TyKbIMaac, 53 TybIcKa
X)aTaTelH 69 Typi aHBIKTanAwl. Salvia aethiopis
L. ©cimairinig 3epTTenreH OipiHIN HOMYJISLIUS
meHOepine eciMiKTep KayBbIMIaCTHIFBIHBIH
CHCTEMAaTUKAIBIK KypambiHaa Gymnospermatophy-
ta 6enimineHn 1 typ (Ephedra distachya L.), An-
giospormatophyta OGenimineH 68 Typ, OHBIH 15
typi Chlamydospermatopsida knaceiHa, 54 Typi
Dicotyledoneae xnacblHa )aTaTblHA aHBIKTAJIBI.
XKerexmr tykeimaactapra Compositae Giseke (16


https://www.plantarium.ru/page/samples/taxon/44438.html
https://www.plantarium.ru/page/samples/taxon/44438.html
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https://www.plantarium.ru/page/samples/taxon/44438.html
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TYp), Poaceae Gaertn. (12 typ), Cruciferae Juss.,
Leguminosae Juss., apkaiiceicbiHaH 4 TypleH, Po-
lygonaceae Lindl., Chenopodiaceae Vent, Labiatae
Juss., opkaiiceiceinan 3 TypaeH, Saliaceae Mirb.,
Caryophyllaceae Juss., Onagraceae Juss., Solana-
ceae Juss., Plantaginaceae Lindl. TykpiMpacTapbl
2 TypHeH Ke3jecce, KalraHIapel TeK | TypaeH
ke3necti Ephedraceae Wettst., Cyperaceae Juss.,
Lilaceae Juss., Alliaceae, Ulmaceae Mirb., Morace-
ae Link., Papaveraceae Juss., Rosaceae Juss., Ru-
taceae Juss., Thymelaeaceae Adans., Umbelliferae
Juss., Asclepiadaceae Lindl., Boraginaceae Juss.,
Scrophulariaceae Lindl.

Tipmrisik  GopmanapeiHaH TepOPUTTEp, SFHH
0ip-exi KbUABIK ecimaikrep 32 Typ (46%) Gacsim
EKeHJIIT aHBIKTAJAbI, eKiHII OpBIHIAa TEeMUKPHII-
TOMUTTED, SIFHA KOIDKBUIIBIK MIONITECIH OCIMIIIKTED
28 1yp (41%) Kypaca, xameduTTep, AFHU OyTanmap
JKoHe XapTbulail Oyranap — 8 TypaeH (12%) Typansl.
An, makpodanepodurrepaen tex 1 typ Ulmus
pinnato-ramosa Dieck. ke3zaecri.

OKOJOTHSIIBIK THOTEpAEeH Kcepodurrep — 40
TYp (58%) GachkIM OOJBIN MIBIKTHL, ME30(HT JKOHE
Mme3okcepoputtep —23 Typ (33%), micaMMOpUTTEH —
2 1yp (3%), ranodurren — 3 (4%) Typ, nerpopuTTeH
— 1 Typ FaHa Ke3/1ecTi.

BipiHmi momymAumus aymarblHAA Ke3AeCeTiH
OCIMIIIKTEP/Ii IMIapYaIIbUIBIKTHIK MaHBI3IbLIBIFbIHA
kapaii H.IL.ITaBnoBTeiH (1942) xmaccuduranusicol
ooripiama [32] maiimanel eciMaiktepaiy 11 ToOBI

aHpIKTaNApl: 1) apammenti ecimaik — 31 (25%),
2) Mana3bIKTBIK eciMaik — 27 (22%), 3) nmopimik
ecimik — 14 (11%), 4) 6anger eciMaik — 12 (10%),
5) adupmi ecimaix — 9 (7%), 6) ynsr eciMaik — 9
(7%), 7) conmik ecimuik — 7 (6%), 8) TaramabIK
ecimIik — 5 (4%), 9) maiiner ecimuik — 4 (3%),
10) mopymenmik ecimuik — 3 (2%), 11) sumemmi
eciMuik — 3 (2%), KajaFaHAaphl 3pO3USFAa KapChl,
TOKbIMA, I[EJUTIONIO3aNbI-KaFra3bl, 005y, OTBIH,
TOKBIMA, TAJIIBIKTHI, TEXHUKAJBIK, CAOBIHIBI, HIIIK
TYpJiepiepi a3biH-aynaxK 1-2-1eH Kke3necei.

Ketibip ecimaiktep Karapbl OipHeIle KbI3MET
aTkapanel. Meicansl, Halimodendron halodendron
(Pall.) Voss. coHIIK, MaTa3bIKTBIK, 00Ty aJbIHATHIH
yKoHe Oanp! 0ok Tadbutanbl, Cichorium intybus L.
TIOPLTIK, MaJIa3bIKTHIKIICH KaTap TaFaMJIBIK TYpre Jie
xarazpl. Coniaii-ak OipkaTap CHpPEK jKoHE SHAESMJIIK
oCIMIIK Typiepi Je OcChl 3epTrey aWMarblH/a
kesnecei: Artemisia heptapotamica Poljak., Tulipa
behmiana Rge., Haplophyllum multicaule Vved.

Salvia aethiopis L. TYpiHIH LIEHOOMYJISIIHI-
JIAPBIHBIH KYPBUIBIMJIBIK EPEKIIETIKTePIH aHBIK-
Tayla OCIMIIKTIH JKACTBIK KYHi, THIFbI3/IBIFHI,
CaHIBIK KypamMbl opOip ecem ajaHpl OOMBIHIIA
KYprizinmi, YpaHoBThIH [24-26] xo0ackl HeTi3iHae
OCIMJTIKTiH JKaCTBIK KYPBUIBIMBI aHBIKTANbI. COHBI-
MEH [ICHOTOMYJSIMSHBIH — THIFBI3ABIFEl  ayJaH
KOJICMIHE Caii, JapaKTap CaHBIMEH aHBIKTAJaJlbl.
Salvia aethiopis L. eciMairiHiH OWIKTIri, JHaMeTpi,
JKarbIpaK CAaHbIMEH €CETTEeNIi.

2-cypet — Salvia aethiopis L. ke3aeceTiH 6CIMIIKTEP KaybIMIACTBIFBIHBIH (IOPAJIBIK KYPAMBI
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g- TeHePaTHBTI, V — BUPTHHIIB/I, imm — IMMaTypJibl, j — xKac napak [24-26]
3-cyper — Bipinuri uenononymsinusicbnaarsl Salvia aethiopis L. TYpiHiH )aCTBIK KYpaMbl

XKyprizinrexn 3eprrey OoibIHIIA LEHOMOIYJIS-
OWSUTAPBIHBIH  KYPBUIBIMIBIK — €peKIIeNiKTepiH
aHBIKTAay/a, OCIMIIKTIH JKaCThIK KypaMbl MEH
pPENpOAYKTUBTI  Kypambl  3eprrenai.  bipixmi
nenonomysausaceiHbH, (LII11) Bupruamasai (12)
Jnapaktap OacbkIM Ke3lecTi, al FOBEHWIbI (2)
JKOHE MMMATYpJbl (4) mapakrap CHpeK Kes3aeceii,
reHepatuBTi (4) Typiep me OipeH-capaH Ke3IecTi.
3eprrenren 20 ecem anaHBIHBIH 6-8  ecenm
anmannapeianaa Salvia aethiopis L. ecimairi myiaem
Oaitkanran oK. Cebebi, OipiHII EHOOMYJISAIINS-
cel Kammarait-bakaHac Tac sK0JbIHA KaKbIH OSTKelH-
JIe OpHAJACKaH/IBIKTaH OCIMIIKTEp CaHbI a3aiifaH.

Exinmi nenononyssinus (I{I12) — Kanmraraii-
Bakanac Tac >KOJBIHBIH OH JKaK >KarajayblHaH, TEHi3
neHreiined 711 M OWIKTIKTEH, IIONTECIH OCIMIIKTED
KaybIMJIaCTBIFBI AllbIK Jajiajibl aiMarblHaH TaObLI-
abl. GPS xoopamuarTapel: N 44° 00.591° »xone
E 077° 06.255°. Tomblparsl — cyp KaTaHIaHFaH
TONIBIpaK. OCIMIAIKTEPIH KaITBI IPOCKIUSIIBIK JKa-
OBIHBI (6CIMIIK >KaMBUTFBICH) — 70-80% Kypaiiabl.

Byn  ecimuikTtep ydackeciHiH — ecCIMIIKTep
YKaMBUTFBICHI opTypii eNTi-KOHBIPOACTHI-
Delphinium glaucum. EKIHIII [IEHOTOMYJISAIUSI

ayJlaHbl Y3bIHIBIFEI 25-45 M, eHi 20-25 m. ExiHmri
[ICHOTIOMYJIAINS TaOBUIFaH yYacKeHIH (IIOpaTbIK
Kypambl 21 TykeiMpac, 71 Tybic, 21 TypaeH

TYPaTBIHIBIFBl ~ AHBIKTANIBL. Byl  y4ackeciHiy
ociMIiKTEep KaOBIHBI TYIAI JKOHE IIONTEeCiH
OCIMIIKTED KaybIMIACTBIFBIHAH Typajsl. JKai-

bl OeNTiJIeHreH ydYacKeHiH OapiblK aiMarblHIa
Ke3neceTiH OackIMBIpak Typiep: Poa bulbosa L.,
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Carex pachystylis 1. Gay., Delphinium glaucum
(S. Wats.) Gray, Kei3p1 Kitanka enrizinren Tulipa
kolpakovskiana Regel.

Aramn xeteTiH xaiit Salvia aethiopis L. ecimuiri
KiJIeMIIle CeKiAl Maia aK TYJIiMEH akIIbLI TYCTi
Oepin epekuieneHeni. benrini OonraHmail 3eprre-
yre ajblHFaH aiiMaKkThl ©CIMIIKTEP YKAMBLIFBICHIH
M6MTi-KOHBIPOACTHI-KUSKOICHICP aCCOIHAIHSICHI-
HaH TYPaTBIHABIFB HaKThIIaHB! (acc. Poa bulbosa
L., Carex pachystylis J.Gay., Delphinium glaucum
(S. Wats.) Gray, Tulipa kolpakovskiana Regel).

Exinwi yenononynayus (II1 2) — Poa bul-
bosa L. xone Carex pachystylis J.Gay opHamacy
TBHIFBI3ABIKTAPBI 0achiM, SFHM OaJIIBIK KYHeMeH
TaJ/laFaH/a XKOFaprbl KepceTKimke ue oonapl, Del-
phinium glaucum (S. Wats.) Gray eciMairiHiH caHbl
cupek xoHe Kpi3bu1 Kitanka enren Tulipa kolpa-
kovskiana Regel ecimuirinin OipeH-capaHbl FaHa
KO3Te TYCTI.

ExiHII 11eHOMOMyY ISIUSHBIH 9pO0ip eceln ajlaHbl
OotibiHINa Salvia aethiopis L. eciMAiriHiH KacTBIK
KYPBUTBIMBI aHBIKTAIIBL. JKacThIK KypaMbIH 3epTTe-
yJie SKIHII IICHOMOMYJIAuAAa KoOIHEe FOBCHIIIbII
(17) typnepi 6ackim Oosica, reHepaTuBTi (5) XKoHE
BUPTUHWIBII (6) Typiepi cupek kezmecti. Co-
HbIMEH, Salvia aethiopis L. eciMIiriHiH Kypaii
OacraraH (4) Typrepi e Ke3re yIubIpacTsl. ExiHmmi
IICHOTIOYJIAITUSAAA J)KaC BETETATUBTIK OCIMIIIKTEPIIH
caHbl apTKaH, ce0e0i TipUIliKk OPTAaCBIHBIH
TaOWFM KaFfaibl Oacka ICHANOMYJISIIUIAPMEH
CaJBICTRIpFaHAa TAOUFU KYOBUTBICTBIH KOJAMIIBI 60-
JIybIHAH TYBIH/Iaybl MYMKIH.



H.M. U6umesa xoue T.0.

g- TeHEepaTHBTi, V — BUPTHHUWJIB/, imm — HMMaTypJIbl, j — XKac Japak, sc — Kypait 6acraran ecimuik [24-26]
4-cyper — Exinui uenonomnymsinus Salvia aethiopis L. TYpiHiH acThIK KypaMbl

Yuriami unenononyssus (LI113) — Kammaraii-
Bakanac Tac »K0JIBIHBIH OOMBIHA, TEHI3 JeHI€HiHEH
714 m OuiktikTe opHanackan. GPS Koopaunarrapsr:
N 44°00.622° xxone E 077°06.240°. TombIparsl —

CYp TOIBIpaK. YIUiHIII ICHOMOMYJSALUS ayIaHbl
Y3BIHABIFET 50-60M, eHi 30-40M. OciMaikTep i Kai-
bl TIPOCKIHUSUIBIK JKAOBIHBI (6CIMIIK JKaMBUIFBICHI)

— 85-100%.

g- TeHEePAaTHBTi, V — BUPTUHIWIB/I, imm — IMMaTYpJIbl, j — Kac napak [24-26]
5-cypet — Yminmni neHononynsausaars! Salvia aethiopis L. TYpiHiH KaCTBIK KypaMbl

By ydackeHiH eciMaiKTep KaObIHBI Ty JKOHE
HIONTECIH OCIMIIKTED KayBIMAACTHIFBIHAH TYPAJIbI.
BachIMABUTBIK TAHBITATBIH TYpICP: Eremopyrum bu-
onapartis (Spreng.) Nevski, Eremopyrum orientale
(L.) Jaub. & Spach, Stipa capillata L., Stipa orien-
talis Trin., Ceratocarpus arenarius L., .Poa bulbosa

L., Carex pachystylis J. Gay, Tulipa kolpakovskiana

Regel.
Ymriami nenomonyssmus  (LI13)  opramacy
TBIFBI3ABIFEI  OOMBIHINA OACBIMIBLIBIK TAaHBITKAH

eciMaik Typiepi OepinreH. Eremopyrum orien-
tale (L.) Jaub. & Spach, Poa bulbosa L. typnepi
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JIOMUHAHT Oonbin Tabbuica, Eremopyrum buon-
apartis (Spreng.) Nevski, Stipa capillata L., Stipa
orientalis Trin., Carex pachystylis J. Gay, Tulipa
kolpakovskiana Regel. Oipen-capan, an Cerato-
carpus arenarius L. Tex 0ip peT Ke3re TYCTi YiHIITI
nenonomyssiust  (L{[13)  »kacThIK ~ KYpBUIBIMBI
CaHMBIK KOHE TMAaWBI3BIK CUIATTaMa apKbLIbI
KepceTiareH. bysr neHomonynsAmusaga BUPTHHAIBII
(9) Typi OachIMABIK TaHBITKaH 00JiCa, FOBEHUJIbII
(2), ummarypnbel (5) xoHe ne reHepaTuBTi (2)
OCIMIIKTEp a3 Ke3ECTI, SFHU OYJ1 IIEHOOMYJIAIHA I
MPEreHEPAaTUBTIK KE3CHHIH Japakrapbl KeObipek
KE3MIeCTi.

KopbITBIHABI

Kanmaraii-bakanac Tac >KOJBIHBIH OH JKakK
JKarajayblHaH, TeHi3 JeHrerineH 709 M OUIKTIKTCH
Salvia aethiopis L. xe3eceTiH 6CIMIIKTEp KaybIM-
JIACTHIKTAPBIHBIH Te000TaHUKAIBIK CHITATTAMACHI
MeH (IOPHCTUKAJIBIK TalIaybl jkacanibl. bipiHim
MOMYJISAIMS  AHBIKTAJIFAH aWMaKTBIH  (IOpPANBIK
KYPaMBIHBIH TipIIUTiK (popManapeiHaH TepOPHUTTED,
SIFHU  Oip-eKi KbULIBIK ecimaiktep 32 Typ (46%)
0acblM eKeHJIr aHBIKTANbl, eKIHIII OpBIH/AA
FeMHUKPUNITOPUTTEP, SFHU KOIDKBUIABIK IIONTECIH
ecimaikrep 28 Typ (41%) Kypaca, xamedurrep,
SFHU OyTanap *oHe JKapThliai Oyranap — 8 TypaeH
(12%) typansl, anm makpodaHepoUTTEPAECH TEK
1 1yp Ulmus pinnato-ramosa Dieck. ke3necri.
COHBIMEH 3KOJIOTHSUTBIK TUIITEPACH KcepohutTep —
40 Typ (58%) 6ackiM OOJIBI IIBIKTI, ME30(HT KIHE
Mme3okcepopurrep —23 Typ (33%), ncammopuTTEH —
2 1yp (3%), ranodurren — 3 (4%) Typ, nerpoduTTeH
— 1 Typ FaHa Ke3necri.

bBipinmn momymnsmms aymarblHIA Ke3[IEeCeTiH
OCIMJIIKTEP/Il IIAPYalIbUIBIKTBIK MaHbI3IbUIBIFbIHA
kapaii H.I1.I1aBnoBTeiH (1942) xmaccuukanuscen
OotipramIa [32] maimansl eciMmikTepmiH 11 ToOBI
aHbIKTanAb: 1) apammenti ecimaik — 31 (25%), 2)
Maa3bIKTHIK 6CiMIIK — 27 (22%), 3) nopiiik eciMIik
—14(11%), 4) 6angst ecimaik — 12 (10%), 5) adupai
eciMtik — 9 (7%), 6) yibl ecimaik — 9 (7%), 7) coHtiK
ecimik — 7 (6%), 8) TaramabIk eciMIik — 5 (4%), 9)
Maiinbl eciMaik — 4 (3%), 10) mopymeHmiK eciMIIiK —
3 (2%, 11) sanemui ecimaik — 3 (2%), KanFaHAAPHI
3pO3UsFa Kapchl, TOKbIMA, IEIUTIOI03aJIbI-KaFa3/ibl,
005y, OTBIH, TOKBIMA, TAJIIBIKTHI, TEXHUKAJBIK,
caOBIH/IBI, WIIK TypJepiepi asblH-aylak 1-2 jeH
KEe31eCETIH/IITT aHBIKTAJIIbI.

Salvia aethiopis L. ecimuirinin Kammmaraii-
Bakanac Tac >KOJIBIHBIH OH JKaK jKarajlayblHaH Ta-
OBLTFaH MOMYJISAUSIIAPBIHBIH JeHT eliHAe 3 EHOITOo-
MYJSIIHSHBL 06T, 0Jlap bl FTe000TAHUKAIIBIK TCLI-
JIep/li KOJIJaHa OTBIPHIN CHITATTANAbl. AHBIKTAIFaH
IIT 1, LIT 2, LIT 3 6apnerer Kammaraii-bakanac Tac
YKOJIBIHBIH OH JKaFalayblHAa JKYPri3iini. 3epTTenrexn
yiri anmanpiHga Salvia aethiopis L. ecimuirinig
215 paparpl aHBIKTAIABI, OIPIHII HEHOMOYIISIIHS
OolibIHIIA 55 napak, eKiHIII [IEHOMOMYJIS U OOWbIH-
ma 42 napak, YUIHOI LEHOMOMyJsius OOMbIHIIA
33 mapak aHBIKTAJIABl. 3epTTey JKYPTi3iireH yimI
LEHOTIOMYJISIMSIIApAbl TaJJan KapauTbiH 00JICaK,
OipiHIII IEHOMOMYNALMSIAAa KAaCc T'CHEPaTHUBTIK
oCIMIIKTEep CaHBl apTKaH, CKIHII >XOHE YIIiHIII
LIEHOIIOMYJISILMSHBI JKAaC BEreTAaTHBTIK ©CIMIIKTED
TOOBIH Kypazabl. leHepaTuBTiK eciMOikTep a3
Ke37eCTi, COHBIMEH KaTap eKiHIIIi IICHOTOMY IS
MOCTICHEPATUBTI KE3CHIHIH CCHUJIBMIK JTapaKTaphl
Kypaii OacTtaraH eCiMIiKTep Jie OOJIBL.
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KAHT K¥MAMbI (SORGHUM SACCHARATUM (L.) PERS.)
COPTTAPDBIHbIH, TY3AAHYTA TO3IMAIAIK
EPEKLUEAIKTEPI

KapacTbIpbIAbIN OTbIpFaH MakKaAaaa KoplUaraH opTaHbiH cTpecc dakTopAapbiHbiH Oipi NaCl
TY3bIHbIH ©CIMAIKTEPre YAbl 9CEpiH XXOHE Ty3AaHyFa OCIMAIKTEPAIH CE3IMTAAAbIAbIFbIHBIH, >Kayaobl
petiHaeri GOAIHETIH CTpeccTik aKkTWMBTI 3aTTapAbl (MPOAMH) 3epTTeyre OGarbiTTaAFaH. 3epTrey
HOTUXKEAEP] KOPCETKEHAEN BHY-ecy HapbiCbiHAA Peceiaik Aapel >koHe KasakcTaHAbIK, KasakcraH-20
COPTbIHbIH, Oipliama >KaKCbl ©CIM-AaMUTbIHABIFbI  aHbIKTaAAbl. AA, KbITalAblK, KyA>ka COpPTbIHbIH,
TY3AaHyFa Ce3IMTAAAbIAbIFbI >KOFapbl eKeHAiri Oaikaraabl. CaAbICTbIpMaAbl 3epTTey 6GapbiCbiHAA
Ty3AaHyFa Te3iMaiAiK Aapeu, keHe KasakcTaH-20 cOpTblHAH aHbIKTAAAbl. AA, CTPECCTIK aKTUBTI
3aTTapAblH CMHTE3iHIH >KOFapbl MeAllepi Ty3fa cesiMTan KyAka cOpTbiHAQ GOAATbIHAbIFbI OEATiAi
GOAAbI. 3epTTey HOTMXKEAEPi KOPCETKEHAEN KyMail AAKbIAbIHbIH TY3AaHyFa TO3IMAIAIM A€M aAblHFaH
KOpCeTKillli, 9FHM, Xep YCTi 6uomacca >KMHaKTaybIMeH MPOAMH CMHTE3i apacblHAA ellKaHAal Aa
GafAaHbICbl CaKTAaAMaMTbIHABIFbI OEAriAl B6oAAbl. OciMAiKTEpPAE >kep YCTi 6romaccacbl TY3AbIH
KOHLIEHTPALMSICbl XKOFapblAaFaH CalblH 6acka COpTTapMeH caAbiCTbipraHaa KasakcraH-20 copTbiHAQ
6ipLiama >korapbl (78,22-aeH 69,82 %) 60AFaH Ke3Ae NPOAUH MOALLIEpi Ae BipLuama XKoFapblAar KeAir,
€H >KOfapbl KOHLEHTpaLMs 8CepiHEeH KypT TeMeHAereH. AA Aapel COpTbiHAA Aa »KakcCbl 6uMomacca
>KMHAKTaybIMEH MPOAMH CMHTE3i KepiciHwe 6ipAeH TeMeHAEeN OepreHAiri aHbiKTaAAbl. Toxipnbe
HOTUXKEAEPI KepCceTKeHAel eH, cesiMTan KyAxka copTbiHAA cabarbiHbIH, GroOMaccacbl TOMEHAEMEH CaiblH
NMPOAMH CMHTE3i KepiCiHLe apTbin OTbIPpAbl. ByA NPOAMH MBALLEPIHIH KyMai AAKbIAbI YLLIH TO3IMAIAIKTIH
MeXaHM3MiHe >kayan 6epe aAManTbIHABIFbIH KOPCETEA.

Tyiin ce3aep: NaCl, TysaaHy, NpoAmH, Kymait, CTPecc, lwanepoH, 61omacca, Te3iMAIAIK.
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*e-mail: er_biol@mail.ru
Peculiarities of salt tolerance of sugar sorghum
(Sorghum saccharatum (L.) Pers.) varieties

This article is devoted to the study of the toxic effect of NaCl on sorghum plants, as one of the envi-
ronmental stress factors and the release of stress-active substance (proline), as one of sensitive response
of plant to salinity. The results of the study showed that the Russian variety Larets and the Kazakh variety
Kazakhstan-20 germinate and grow well on saline soils. In a comparative study of sorghum varieties, a
high degree of salt tolerance was determined in varieties Larets and Kazakhstan-20 and a high sensitivity
to salinity of the Chinese variety Kulzha. It was found that the salt-sensitive cultivar Kulzha had a high
level of synthesis of stress-active substances. The research results showed that the synthesis of proline,
as one of the indicators of resistance to salinity, is not directly related to the accumulation of aboveg-
round biomass. It was noticed that as the concentration of salt in the soil in the variety Kazakhstan-20
increased, the aboveground biomass was high for some time (from 78.22 to 69.82) and the amount of
proline was also high for some time, but due to an increase in the concentration of salt in the soil, the
content of proline significantly decreased. On the other hand, in the Larets cultivar, on the contrary,
with the accumulation of biomass, the synthesis of proline immediately decreased. In the cultivar Kul-
zha, which is most sensitive to salinity, as the biomass of the stem decreased, the synthesis of proline,
on the contrary, increased. This indicates that proline synthesis is not associated with a stress tolerance
response in a crop such as sorghum.

Key words: NaCl, salinization, proline, sorghum, stress, chaperone, biomass, tolerance.
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OCO00EHHOCTH YCTOMYUBOCTHU K 3aCOAEHUIO COPTOB CaXapHOro COpro
(Sorghum Saccharatum L. Pers)

B cTatbe npoBoaAMTCS McCcAeAOBaHUe Tokeuuveckoro aencteus coan NaCl Ha pacTeHus copro kak
OAHOIO 13 CTPECCOBbIX (hakTOPOB OKPY>KaloLLLEN CPEAbI M BbICBOOOXKAEHWE CTPECC-aKTUBHOIO BELLLEeCTBA
MPOAMHA KaK OAHOM M3 OTBETHbIX UYYBCTBMTEAbHbIX PeakLMil PacTeHMn Ha 3acoAeHue. Pe3yabTaTbl
MCCAEAOBAHMS MOKa3aAM, UTO AyULLEe BCEX MPOPACTAIOT Ha 3aCOAEHHbIX MOYBAX POCCUMINCKMI COPT Aapel,
M KaszaxcTaHckuit copT Kasaxctan-20. B cpaBHUMTEABHOM MCCAEAOBAHMM COPTOB COPro OnpeAeAeHa
BbICOKAsl CTeneHb COAeyCTOMUMBOCTM Yy copToB Aapel 1 KasaxctaH-20 1 BblCOKas YyBCTBMTEABHOCTb
K 3aCOAeHMI0 KuTanckoro copta Kyaxka. YCTaHOBAEHO, YTO Yy COAeYyBCTBMTEAbHOro copTa Kyaxa
HabGAIOAAACS BbICOKMI YPOBEHb CUMHTE3a CTPECC-aKTMBHbIX BeELLeCTB. Pe3yAbTaTbl MCCAEAOBaHWIA
MoKa3aAM, YTO CMHTE3 NMPOAMHA KaK OAHOIO M3 NoKa3aTeAs yCTOMYMBOCTU K 3ACOAEHMIO HAMPSIMYIO He
CB$13aH C HAaKOMAEHMEM HAA3EMHOM 61MOMACChI. BbIAO 3aMeUeHO, UTO Mo Mepe YBEAUUEHMS KOHLLEHTPaLIMK
coan B nouse y copta KasaxcraH-20 Haa3emHas 61MomMacca HeKoTopoe Bpemst Obiaa GoAbLLON (0T 78,22
50 69,82) M KOAMYECTBO MPOAMHA TOXKE HEKOTOPOE Bpemst ObIAO BbICOKOE, HO BCAEACTBME BO3paCTaHMs
KOHLIEHTPALMM COAM B MOYBE COAEP>KAHME MPOAMHA PE3KO CHMXXAAOCh. Y copTa AapeLl, Hao60poT, Npu
HaKOMAEHUM B1OMACChl CUHTE3 MPOAMHA CPa3y CHUXKAACS. Y Hanboaee YyBCTBUTEABHOMO K 3aCOAEHMIO
copTa KyAbxka rno mepe ymeHbLLeHUst GUOMACChl CTEBAS CUHTES MPOAMHA, HAO6OPOT, YBEAMUMBAACS. DTO
YKa3blBaeT Ha TO, YTO CMHTE3 MPOAMHA He CBS3aH C OTBETHOM peakumer B MeXaHM3Me YCTOMUMBOCTH K

CTpeccam Yy Takon KyAbTYpbl, KaKk COpro.

Katouesble caoBa: NaCl, 3acoaeHmne, NPOAMH, COPro, CTPECC, LanepoH, 61omacca, TOAePaHTHOCTb.

MboceseHnin o3eKTijiri

OcimaikTepre Konains3 ¢akTopaapaby Oipi —
Ty3nany. bipikkeH yirrap yUsIMBIHBIH (b¥ ¥) a3bik-
TYJIIK OHE aybUIIIAPyallbUIbIK CATACHIHBIH COHFBI
MoiiMerTepi OoiibiHma 800 MWUIMOH TreKTapAaH
acTaM JKep TY3laHyFa YIIsIparaH. ToOIBIpaKTHIH
XJIOPUATI TY3aHYJIbIH 9Cepl OCIMJIIK TaMBIPBIHBIH
KOPEKTEeHYIH JXoHE TIUKOPUTTEPHiH Cy PEeXKHUMiH
enoyip Oy3anel, (POTOCHMHTE3 MPOMECIH TEKEHI,
HOTIDKECIHAC OCIMIIKTEPiH ©cyl MeH OJiap/IbiH
eHiMAiTIri ToMeHaenmi [1, 2,3]

Ty3maHy-ChIPTKbI OpTaHBIH MaHBI3bBl  a0uo-
TUKAIBIK (paKTOpIapbIHBIH Oipi, TY3HaHyFa 6CIMIIK
TYpJepi MEH COPTTaphIHAa Ce3IMTAIIBIFBI 3P TYPIi
Oombeim kenemi [4, 5, 6]. OnToreHe3miH OacTamKbl
KE3CHJIEPiH/Ie OCIMIIKTEPIiH TY3AaHyFa TO3IMILTIT
ocy (pyHKIIUSACHIHBIH O€JICeHIUTIriMEH aHBIKTAIa IbI.
Ty3ra TO3IMAUTIKTIH MaHBI3ABl KPUTCPHUHi-TY3IbI
TOMBIPAKTAPAAFBI OCIMIIKTEP IIH OHIMALTITI. Anai-
Jla, Jaja >KarmaalblHIa TY3Fa Te3iMal dopManapabl
ipikTey TY31bl ydackenepliH Oipkenki OemiHOeyi
KubIHgaTaapl [7, 8, 9]. CoHOBIKTaH, OaKbUIAHATHIH
3epTXaHANBIK JKaFfaiia ecCIMIIKTepAiH Ty3[aHy-
Fa Te3IMAUIIrIH Oaranay TOCUIAEpiH 137ley TOKTa-
TBIIMAaWABL.  IpikTeynmiH THIMIUIINIH — apTTBIpY
VIOH TY3Fa TO3IMIUIIK Kajdail KaJbITacaThIHBIH
JKAKCBl TYCIHY KaxkeT. OciMmIikTepre Ty3lIaHy
oacepi eki (akTopMeH cesidenmi: IUTOILUIa3Ma-

Ja HMOHAApIBIH JKUHATYBIMEH OalIaHBICTBI YIIbI
KOMITOHEHT JXKoHE TOIBIpaKTa WOHIAPIBIH apTHIK
OonyblHa OalIaHBICTBl CYABIH KETiCIEYIIiTiri
[10]. 3eprreyurinepain OacTel Ha3zapbl TY3/AaHY
Ke31HJe MOHIBIK FOMEOCTa3/bl KAMTaMachl3 €TETiH
MeXaHM3MJEepAl 3epTTey KbI3bIKThIpaasl [11 12].
byn xarmaiiza OCMOTHKANBIK KOMIIOHEHT YJIBI
KOMITOHEHTTIH KOpIiHICIH XachIpaTelH (pakTop
petinne kaobuimanaae! [8]. ConbiMeH Oipre, Oy
KOMITOHEeHTTep Oenrini Oip nmopexkene e3apa Oaii-
JAHBICTB: HWOHIAP OCIMIIKKE TPaHCIHUPAIHSITBIK
aFrblHMEH €HeJi, al oNapAblH >KUHAKTalybl Cy
anMacyblH  Oy3azpl  (MBICANIBI,  yCTBUIUSIIBIK
amnmaparTelH KYMBICH!) [13, 14 ]. YCTBUIUSAIBIK
OTKI3TIIITIKTIH PeTTeNyi Cy XeTiclereH jkarnaiina
OCIMIIIKTepIeri Cy Teme-TeHMIriH CaKTay.bIH
MaHBI3IBI MEXaHU3MIEPiHIH Oipi OOJBIT TaObLIIAIBI
[15, 16]. Ocbiran aeiiiH KeNTEreH aBTOpJap apra
oCIMIIIKTepl TIHAEPIHIH ©CyiH KaJIbIHA KeNTipy
JKOHE TY3/IaHy OPEKETI KE31H I BEeTeTallUsHbBI CaKTay
YCTBULMSATIAPABIH Te3 >KaObUTybIMEH OaiIaHBICTHI
exeHiH kepcetTi [17, 18]. bipak Ty3nany ke3iHzeri
TPaHCIIMPALMSHBIH POJIi TYpajbl 91e0u Ke3aep Kepi
TYXKBIPBIM Oepenti. Y CThULMSUIBIK OTKI3TIIITIK TY3Fa
TO3IMAI OCIMIIKTEP/IE KOFAPBI EKEeHIIr Typasbl
MaTiMIeMeIep il Ke3aecTipyre 0oJabl, COHAai-aK
OHBIH TY3JlaHyFa Ce3iMTall eCIMIIKTEpAe KOFapbl
eKeHIT Typaibl KapaMa-Kapchl MaiMaeMenepi
ke3nectipyre 6omansr [19].
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Ty3nany ke3iHze eciMIIK KacyllalapblHa TY3
HMOHJAPAbIH LIaMaJaH ThIC TYCyl OHIAFbl >KOFaphl
MOJIEKYJIaJbl 3aTTaPAbIH KYPHUIBIMBI MEH KBI3METiH
0y3aJ1bl, TOMEOCTa3bIH TYFBI3BIN OTTETiHIH OCICeHTI
typiepidig (Ob®d) mamMamaH THIC CHHTE31HE aJbII
keneni [20]. Anaiina, TikelieH YBITTBI 9CEepIeH Oacka,
TY3AaHy OCIMAIKTepAEC OCMOTHKAIBIK CTPECCTi
TyABIPaAbI, OYJI ©CIMIIKTIH TaMbIp XXYHECIHIH Cy
MOTEHIMATBIHBIH KYPT TOMEHJCYIHE aNbIll KeJei
[21.22].

OciMaikTeri OcHopraHWKaNBIK WOHIAP MEH
Cy Teme-TeHAIriHIH Oy3bUTyblHa >Kayall peTiHIe
OipkaTtap aHTHCTpECCTI MEXaHH3MJEP KOCBLIalbl,
oJlapFa ©CIMJIKTErl Cy aFbIHBIH KalIlblHA KENTipy
YLIiH OpTajaH TY3AapAblH CiHyiH OelceHAipy *KoHe
OCHI TIpOIIeCIieH Oipre yiseciMai OCMOJUTTEPIiH
KacylmajapblHIa OKWMHAKTay Kipemi. EH xem
TapanfaH »oOHE MaHBI3IBl OCMONUTTEPIiH Oipi-
MMUHO KBIIKBUTEL, sikHU TiponuH (IIpo). Amaiina,
Kas3ipri yakpITTa DIUKOQUTTEPIIH OCMOTHUKAJIBIK
¢yHKumsce! (mpo) xui opbiHAanMaiael. bipkaTap
3eprreyuriniep IIpo-HbIH OCMOJUT pEeTiHIE KYMBIC
icTeyi Typallbl UIesHBI CBhIHFa anajsl [23, 24, 26].

MyHBIH 09pi TONBIPAKTBIH TY3daHy Oapbl-
CBIHIA OCIMAIKTEpAIH 3aT alMacylIblH peTTeNyi
MOCEJIECIH JKETKIUTIKCI3 OLICTIHAIrIMI3 A1 KepceTei.
JKyMBICTBIH MaKcaThl — OCIMIIKTEP/IiH TY3Fa TO31M-
IUTITIH KaJBINTaCTRIPYAAFsl ©Cy-IaMy YHAEpiCiHiH
perTenyl MEH CTpeccTik (QakTopiapra jKayar
peTiHAeri axkTHBTI 3aTTapAblH (IPOJMH) PeINiH
anpIKTay. OJ YIOIH TY3[aHyIbIH KYPFaKIIBUIBIKKA
TO3IMIUTINIMEH epeKIIeNeHEeTIH OCIMAIKTEp, SFHU
KyMmalt nakpUTBIHBIH YIII COPTHIHBIH ©CIMIIIKTEpiHE
ocepi 3eprrenmi. by coprrapapl TaHmay oJapIbIH
TY3IaHYAbIH OCMOTHKAJBIK KOMIIOHEHTIHE ©Cy-
naMmy  OapbICBIHAArbl — peakUuschl — OOHBIHILA
epeKITeNleHyl MYMKIH JereH OoJpkamra Oaifia-
HBICTBI OOJIIbI, OYJ1 aKTHUBTI 3aTTap PEaKIHUSCHI
EpEeKIIeTKTepi MEH Ty3Fa TO3IMILIIK apachIHIarsl
OaifmaHpIiChl OONYBI MYMKiH. 3epTTeyra ajblHFaH
COpTTap 9p eJAiH TONpaK-KIMMaT >KaFaaimapeiHa
OeifiMOenTeH, KYMaiIbIH KaHTTHI TYPJIEPiHiH COPT-
Tapbl OOJIBIT TAOBLIATEI.

3epTTey MaTepuaapbl MeH dicTepi

3eprrey MaTepuansl perinae KaHT KyMaibIHbIH
JKEPTUTIKTI JKOHE WIETENMIK COPTTaphl aJbIHJBL.
«Kymkay, «Jlapery xone «Kazakcran 20%.

3epTTey )KYMBICHIH]IA KAHT KYMakibl ©CIMIIIT1HIH
«Kymka» xoHe «bopaTana» COpPTTapbIHBIH ©HY
OeNceHaTiTiHe XJIOPIBl HATPUH TY3BIHBIH TYpIIi
konneHrparusaceiabiH (0,1 % NaCl, 0,2 % NaCl, 0,3
% NaCl) Turizerin acepi 3epTTenmi.
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Kymail TyKpIMABIpBIH TeTpu TabakIIajapblHa
ery anjbplHAa, OHIMI J)KaHa TYKBIMIAPBIH CYPhINTA
aJblll, aJlABIH aja CTEepWIbIl JKarjaiiiaH eTKeH
sytbicTapara KMnO, epitingicinge 2-3 MUHYTKa
KOWBIN, AUCTEJIBJCHICH CyMEH luaibuiabl. Kymai
OCIMIITIHIH COPTTAPBIHBIH TYKBIMIAPBIH 9p TYPIi
KOHLEHTPALMAJIBl TY3 epITiHAICI KYWBUIFaH MeTpu
TabakmanaperHa 30 maHamaH cayblm, VI KaiiTaimama
xacangael. Kymail copTapblHBIH TYKBIMAAPBIH €K-
KeH KYHHEH Oacrtan 3 KyH KyMaiIIbIH 6Hy KepceT-
KIIITEepiH eCenTen OTHIPHUIILI. Y IIIHIIT KyHI KymMai
OCIMIIK JMHHUSATAPBIH 9p TYPJIi KOHIECHTPAIHSIBI
(0,1%, 0,2%, 0,3%) Ty3 epiTiHAici KYHbUIFaH BIAbIC-
Tapra aybICTHIPbULABL. KyMaiiiblH ecy KapKbIHBIH
KyTim ©OanTay JKYMBICTapbl JKYPri3imim, TY31bl
JKaraiaa ecipiii.

Kymaiineig ecy mapamerpiepi: KyMaiabIH kKep-
YCTi MyIIeJIepi )KoHe TaMBIPABIH Y3aphil ocyi, (CM);
KypFrak OnomaccaiapblHbIH XHHAKTAIYhI, (Mr) 3-6-
TITBI XKOHE 9 TOYIIIKTEeH KeHiH €CeTTeIT aHBIKTATBIH/IBL.

OciMIiK yYIMaceHAAFEl MPOJIMHHIH MeJIepi
HUHTHAPUH peakuusicel apkpuibl CumonsiH A.B.,
CamamatoB A.A. [27] amicTepi apKbUIBI AaHBIKTAJIIIBL.

3epTTey HOTHKEJIEPi MeH TaJlKbLIAYIap

Kymaii nmakpUIBIHBIH —Ty3laHyFa Te3IMILIIr
3epXaHaNbIK XKarfaina >kyprizipm. On yunH ai-
IbIHAJIA TaWbIHAAFaH BIIBICTAPFA OCIMIIIK JoHAEPI
OTBIPFBI3BUIBIN ©CIMIiK COPTTAPHIHBIH ASHIHIH OHY
OapbICBIHAH OacTam Ty3JaHybIH ocepi OaKbITaH b
3epTTey HOTHKENIEPl KOPCETKeHAeH Ty3laHy OCiM-
JIIK COPTTapBIHBIH AJFAIIKbl OHY OapbIChIHAH OacTan
©3 acepiH KepceTeTiHAIr aHbIKTamab! (1-kecte).

Bipinmi kecte HOTHXelNepi KOPCETKEHICH TY3-
JNAHYJBIH MOJIIEpl apTKaH CaiblH OCIMJIIKTep-
IIiH JIOHIHIH ©HY KOpCeTKilli KepiciHIle TeMeH-
nedTiHairi  aHelkTanasl. Tek, Peceitmik Jlapers
s)koHe Kasakcranapik Kazakcran-20 copTTapHbIH
TOMEHT1 MOJIIIIepAeT] TY3ABIH oCEpiHe KepiCiHIIe OH
ocepiieHrenairi oavikanaapl. A, Keiraineik Kymoka
COPTBI TEK O-IIBI KYHIIK 6HY OapbICBIHAAFbI JOHIED
CaHBIHBIH | TaiibI3ra FaHa apTHINT KaJFaH KYHIEpi
CIIKaHJA OH  ocepyieHOereHmiri  Oalfkamajbl.
JloHHiH eHy OapbIChl COPTTap apacblHAa aca
KATTHl albIPMAaITBUTBIKTEIH OPBIH aIMANTHIHIBIFBIH
KepceTin oThip. Mbicanbl, Kyika copTsl OacTanks
3 xyHuikte OakputayMeH canblcThipranna 71,54
nmaiezra teMengece Jlaperm 62,93 maifpizra  a,
Kazakcran-20 coptel 71,83 malbI3gbl  KOPETTI.
OciMiZK ToHIIEPiHIH OHY JHEPreTHKAchl TY3 KOH-
[IEHTPAIMACBIHA TIYeN i OipaK yakeIT ©TKCH caii-
bIH OHTIIITIK apTaThIHIBIFBIH OaWKaTThL. TY3IbIH
QJICi3 KOHIIEHTPAIVSICHI IOHHIH 6HY OapBICHIH O-IITHI
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KYHIepi KepiciHme OH ocep OepeTiHiri Oenrimi
0oJicel. AN Ty3MaHy MeIIIepi >KorapbUIaraHaa
Kepi acepi Oatikana Oepeni. JlereHMeH, eciMIiKTep
JIOHIHIH 6HYy KepCeTKillli copTTap apachlHAa aca
KaTThI ayBITKYIIBUIBIKTEIH OOJIMaFaHbIH aHFapPTAIbI.
Taoxipube HoTIKeNepi kopceTkeHaei Kymka copTel
ToXipuOeHiH 6-9-mbl kyHzmepi 81,2-78,94 mnaiibiz
Memepinae O6onca, Jlapenre 6y kepcerkimt 81,3-
79,05 apanwireia caktaca Kazakcran-20 copTeiHaa
nma 82,4-81,71 memmmepin KepceTTTi. AJNBIHFaH Jie-
pekrepre cyihieHe oTbipbinl Kymal copTTapblHBbIH
JIOHIHIH ©HYl XJIOpPbl HATpUil TY3BIHBIH JacTaHy
KOPCETKIIIiHE TOYEI LI YKcac eKeH/IITiH aHFapyFa

Oomanel. OpTaina ecernreH KapaiTeiH 6oncak Kymait
COPTTapBIHBIH IOHIHIH OHTIIITIT] TOXIpHOee )KYBIK
MmeutepMen 20 maibi3aai TOMeHIESHTIHAIr OaiiKka-
nanbl. Byn anmeiHFaH MONiMET COPTTapHAbIH Ty3Fa
TO3IMIUIITCH aHBIKTall anaMaraHbIMEH ToxXipuOe
JKAJIFACTBIPBUTFAH]Ia ©CIMIIKTEP/IIH apbl Kapai ecim
JaMybl OapbIChIH/Ia OipIIaMa aybITKYIIBUTBIKTAP IbIH
OpBIH aJIaTBIHABIFBI Oenrim 0osbl. OHOal KepceT-
Kimrep iy O0ipi eCIMIIKTEpIiH TY3/AbI OpTaia y3apa
ecyi. Xammbl TY3mbI opTama ecCiMAIKTEpIiH Ta-
MBIp JKOHE JKep YCTi O6JIriHiH y3apa ecyl TY3IbIH
KOHIICHTPAIMAChIHA TOYENJi aca Ce3IMTaJIbLIBIK
OaiftkaTTeI (2-KecTe).

1-kecte — Kant Kkymaiist coprrapsiablH NaCl Ty3bIHBIH 9p TYPiTi KOHIEHTPAMACHIHAFBI TOHICPIHIH OHY SHEPTHSCH )KOHE OHTIIITIT]

No NaCl Bacran-kel 3 KyHJle OHICH 6 KYHJIC OHICH 9 KyHIle OHICH
- KOHII-PBI JIOH CaHbI JIOHZEp CaHbI % JIOHZEP CaHBI % JIOHZEP CaHBI %
Kymka
1 Bakpuiay 24.6+1,55 100 25,0+1,33 100 26,6+0,22 100
2 0,1% 23,0+1,00 93,49 25,3+0,22 101,2 25,6+0,11 96,24
3 0,2% 30 20,0+0,33 81,80 24,3+0,22 97,2 25,0+0,00 93,98
4 0,3% 17,6+0,44 71,54 20,3+0,11 81,2 21,0+0,33 78,94
Jlapen
1 Bakputay 14,3+£0,22 100 24,6+0,11 100 25,3+0,22 100
2 0,1% 13,6+0,88 95,10 25,0+0,00 101,6 25,6+0,11 101,2
3 0,2% 30 13,3+1,11 93,00 23,3+0,22 94,71 23,7+0,11 93,67
4 0,3% 9,0+1,00 62,93 20,0+0,33 81,30 20,0+0,33 79,05
Kazakcran-20
1 Bakpuiay 21,3+0,22 100 25,0+1,33 100 25,7+1,1 100
2 0,1% 23,0+1,00 108 26,6+0,11 106,4 26,6+0,11 103,5
3 0,2% 30 19,0+2,33 89,20 23,0£0,67 92,00 24,0£0,67 93,38
4 0,3% 15,3+0,11 71,83 20,6+0,55 82,4 21,0+0,33 81,71

2-kecte — NaCl-mplH op TYpii KOHIEHTpALMsIapblHAAa ©CKEH KAaHT KyMailbl COPTTapbIHBIH OMOMapaMeTipiik KepceTKiutepi

(1-ecimaikke mIaKKaHIAFbl ©CY KOPCETKILIi)

NaCl xoHI-mapbt TaMBbIp y3bIHIBIFBI % XKep ycri Gemiriniy y3bIHIBIFBI %
1 Kymxka
Baxpuiay 9,44+0,10 100 14,22+0,51 100
0,1 % 7,43+0,91 78,70 12,74+0,12 89,59
0,2 % 4,32+0,76 45,76 11,14+0,22 78,34
0,3 % 0,43+0,03 4,55 3,6+0,07 25,31
2 Jlapeny
Baxpuiay 15,06+1,65 100 15,43+0,09 100
0,1 % 17,02+0,20 113,01 15,84+0,18 102,65
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Kecmenin acanzacot

NaCl xoHu-napst TaMbIp y3BbIHIBIFBI % 2Kep ycti OemiriHiH Y3bIHIBIFBI %
0,2 % 12,97+0,71 86,12 13,49+0,35 87,42
0,3 % 10,48+0,02 69,58 2,13+0,01 13,80
3 Kazakcran-20
bakpinay 10,35+0,09 100 12,07+0,17 100
0,1 % 4,8542.45 46,85 10,35+0,31 85,74
0,2 % 3,73+0,42 36,03 9,26+0,03 76,71
0,3 % 2,52+0,3 24,34 8,02+0,30 66,44
Exinmi  xecrege  HoTwkenepi  kepcerim — Oap. Cebebi, ©CIMAIKTIH TaMBIPBIHBIH 6cy Oapbl-

typrangaii Kymaii coprrapeineiH NaCl Ty3bIHBIH
KOHIICHTPAITMSICHI apTa TYCKCHAE OCIMIIKTePIiH
ecyl Jie KepiciHIle TOMEHACUTIHAITIH KOpCETTi.
Toxipubeneri coprrapablH ocyi [IiHHIH 6HY
KOPCETKIMIIHACH eMec cOpTTap apachlHAa ©31HIIK
OipIrama ce3iMTaJIIbLIBIFBI 0ap EKeHIIT1H OalKATTHhI.
Meicansl, Kymka COTTBIHBIH TaMBIPBIHBIH 6©CYi
€H OKOFaphl KOHIICHTpamusga 4,55 maibI3ab
FaHa Kypaca, caOarblHBIH Ja ©cCy KepCeTKilli
25,31 maiiei3 Memmepinae Karrad. A, Jlaperr co-
PTBIH TaMBIPBIHBIH ©CYi Oakbluiay BapUaHTHIMEH
CaJIBICTBIpFaH/la TOMEHT1 KoHIeHTpanusaga 13,01
MaiibI3Fa KepiCiHIIe KaKChl occe, TY3IBIH KOHIICH-
TpauusIChl apTKaHIa Oyl KepCeTKiliTe TeMEeHIeH
Oepai 69,58 maiibl3 Memiiepine aeriH. An cabarbl
ma OacTamkbl TOMEHTI KOHIIeHTpamusmga 2,65
naibi3ra kakchl ockeHiMeH NaCl-mbiH Mesmiepi
aptkanga tinti 13,80 maiibi3ra AeiiiH TeMeHel
kerti. Coprtrap apaceiHma Kasakctan-20 copTsl
Oipmama Te3IMIUTINIMEH epeKIIeNeHal Aeyre Heri3

Chl TOMEHI1 KOHIIEHTpauusiIapAa eIIKaHAal OH
ocepiieHOEreHIMEH JKOFaphl KOHIIEHTpauussuiapaa
TaMBIpABIH ocyi 36,03-24,34 mnaiiei3 MeuepiHie
cakraica, )ep YCTi MyImienepiHiH ecyi 66,44 %
MOJIIIepIHAC y3apa ecyl caKTajblll KauraH. by
KepceTkim  OoWbIHIIA  ToXipubeneri  OapibIK
copTTapja JKOFapbl TYpPFaHJIBIFBIH  KOPCETEi.
ToxipubeneH anblHFaH HOTHXKeNEpre Kapail OThI-
PBIIT COpPTTap apachlHAa MBIHAHJIA Ti3IM JKacayra
Oomaapl. TambIpaeiH  ecyi OoibiHma: Jlapem™>
Kazakcran-20> Kyika, An, cabakThIH 6Cyl OOMbBIH-
ma Kazakcran-20 >Kymka >Jlapeu. Ocel anplHFaH
MOTIMETTEpIl HaKTBUIAM TYCy YVINIH ©CIMIIKTIH
ecy 0apbICBIHIA KaHIIIA Macca XHHAN alaThIHIBIFbI
HETi3Trl KOPCETKIINTi HaKBITBUIAll anapbsl Cceccis.
Ce0e01, ©CIMIIKTIH ©cCill JAaMybIHbIH HETi3Ti
KOpCETKIillli OHBIH OapJIbIK Macca KypayblHAa Xa-
TeIp. COHABIKTaH, TKIpUOEAETI OCIMIIKTEPIiH
JKaJIbl OMOMacca JKUHAKTay KOpCeTKIliHe Je Ha3ap
ayJapa KeTKeH xeH (3-kecte).

3-kecte — NaCl-1pIH op TYp:1i KOHIIEHTpALMSIapbIHAA OCKEH KaHT KyMaibl copTTapbHbIH 10 KYHAIK ©cKiHIepiHiH cabarkl MeH

TaMBIPBIHBIH KYPFaK CalMaKTapsl (MT)

Kynoica
Bapuantrap CabaKxThIH KYpFaK cajaMarbl % TaMbIpabIH KYpFaK caiM %
Baxpuiay 7,86+ 0,18 100 2,24+ 0,04 100
0,1 % 6,33+0,14 80,53 2,25+ 0,08 100,44
0,2 % 6,16+ 0,04 78,37 1,23+ 0,01 54,91
0,3 % 3,86+ 0,14 49,10 0,39+0,00 17,41
Japey
bakpinay 9,07+0,01 100 2,53+0,01 100
0,1 % 8,16+0,38 89,96 2,26+0,17 89,32
0,2 % 7,04+0,36 77,61 2,23+0,15 88,14
0,3 % 6,83+0,04 75,30 2,13+0,11 84,18
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Kecmeniy orcanzacwi

Kazaxcman-20
Bakpinay 6,43+0,05 100 2,71+£0,05 100
0,1 % 5,05+0,01 78,53 1,47+0,01 54,24
0,2 % 5,03+0,01 78,22 1,36+0,12 50,18
0,3 % 4,49+0,04 69,82 1,16+0,00 42,87

YuriHimi KecTe HOTIDKENEepiHEH —OailKabIm
TypraHmaii Toxipubeneri Kymait copTTapbhIHBIH
Kyprak Omomacca >KHHAy KOpCETKIITepi ecCiMIiK-
TEpIiH y3apa ecy KOpCETKIlIIMEH COUKEeCTIri aca
KarTel Oalikasia KoWMaimel. by copTrapabiy
O3IHIIIK OWOJOTHSIBIK epeKIleNirenae Oomybiia
MYMKiH. JlereHMeH, anbiHFa HOTIKenep Kyimka
COPTHIHBIH TY3/IaHyFa ToXipuOeneri 6acka copTrap-
MEH CaJbICThIPFaHaa Oipiiama ce3iMTall eKEHTITiH
Oaiikayra Oomansl. Aun, Jlaper COPTBIHBIH TaMbIp
KYHWECIHIH y3apa ecyi OHBIH JKaKChl OHomacca K-
HayblHa J1a aKChl acep OepreHjairin Oailkatajbl
JKOHE OJI JKep YCT1 MYIIECiHIH Jie KaKChl OrnomMacca
KUHAKTAaybIHA ©3 OCEepiH OepreHmiri Oaikamaipl.
Coptrap apaceiaaa Kazakcran-20 copTel ecy MeH
Karap Owmomacca >XKMHaKTay OOMBIHIIA 1a YKcac
KOPCETKII KOPCETKCHIETIH aHFapyFa 00aaapl. MbI-
CaJIbl, XJIOPJIbl HATPUHN TY3bIHBIH €H KOFaphl KOHICH-
TPAMACHIMEH CaJBICTHIPATHIH OO0JICAK TaMBIPABIH
ecyl 6oitpiaa 75,30 maiiezben Jlapery copTel eH
JKaKChl Kepcetkim kepcerce, Kaszakcran-20 69,82
naiibi30eH ecy OOWBIHIIA KOPCETKEH 63 OpHBIH/A
Kanabl. A, 49,10 naitsi30en Kymka copTeia yuriHmi
perTe cakranbil Typ. ToxipuOeneri Heri3ri myue
JKep YCTiHIH Onomacca )KrHaKTaybl OoibrHIIa 84,18
ManbI3IBIK KOPCETKIMmIeH Jlapem copThl aiaFanikbl
opeIHIBL HeMeHce 42,87 naitb3oen Kazakcran-20,
17,41 maiiei306en Kymka copThl €H COHFBI OpBIHFa
kaitFacTeIpbLIaibl. COHIA TOXKIpUEAETI COPTTAPABIH
ecyl MeH Omomaccacel OOWBIHIIA TO3IMILTIK peTi
Jlaper copTel eH To3iMIi cOpT OOJNBIT ecenTeemi.
An Kymka copTsl Ty3JaHyra aca ce3imMtan 0oJ-
el gen aityra Oomansl. An, Kaszakcran-20 co-
PTBL OCHI €Ki COPTTHIH apachlHAaH OpPBIH ajajbl.
Jlapen COpTHIHBIH TaMBIPBIHBIH KAaKCHl ©CYl OHBIH
JKep YCTi OHoMaccachlHBIH aKChl OuoMacca
KUHAKTAayblHa OH ocep OepreHmiri Oaikamaipl.
Ce0e0i, Jlapen copThIHBIH Kep YCTiHIH aca OuWik
Ooilan ecriereHAiriMeH OHBIH OyTaKTaHBII Macca
JKUHAFaHIBIFBI Oaiikanmanpl. An, Kyka COpTBIHBIH
ecyime Ouomacca >XMHaKTayblla Ty3[aHyFa aca
CE3IMTANIBUIBIFBI  TOKIPUOE  KOPCETKIMTEepiHEeH

OipmeH Oaiikananbl. AJIBIHFAH HOTMDKEIIEPIIH COPT-
Tap apachlHJAFbl O31H/IK Ty3/laHyFa TO3IMAUIITIHIH
OWJIOTHSUTBIK ~ epeKIeNiri Jern alKeHgal Tycy
YIIiH cTpecc (hakTopiap oCEpiHEH OCIMIIKTEepIeTi
KOpFaHbIIl MeXaHHM3iMiHiH Oipi OomaThlH Tpo-
JUH CUHTE3IHEe OoCepiMEeH HAKThUIAl KEeTyIl JKOH
nen kepmik. Kemreren Ty3maHyra TO3IMAUTK TEH
CE3IMTANJIBIIBIK OaFbITBIH/IA JKACaJFaH FhUIBIMU
eHOeKTep/ie MPOJIMH CUHTE3IHIH apTybl TO3IMILIIK
IIEH Ce3IMTAIIBUIBLIKTRIH HETi31 JIeN KOpCEeTUIETIH
KapaMa Kaiisl mikipiaepai kezaectipyre 0onabl.

Onebu ke3nepae o KyHre AeWiH KIeTKamap-
Jla IIOFBIPJIAHFaH HATPUM MEH XJIOP MOHIAPBIHBIH
KOHIIEHTpAIMAChIMEH mpoiuH TyabipateiH NaCl
KOHIIEHTPAIMACHIHBIH ~ apaKaThIHAChIHA  KYHei
tangay okacanMmarad. COHFBl KBULAApPBl  TPO-
JUH MaKpOMOJICKYJIaJlapJblH KYPBUIBIMBI ~MCH
OMOJIOTHUSIBIK ~ OCJICEHAUTITIH  cakTalk  OTBHIPHII
KOpFayFa KaOijeTTi, XMMUSUIBIK IIANepoH peTiHle
aluTBUIBIN XKaThIp [25, 26]. XUMUANBIK IIANEpOH-
JIap Typajabl TYCIHIKTEPIiH JaMybl MPaKTUKAIIBIK
MaHBI3bI 30p, Oyl OeifiMaeny mpouecTepid TYCiHy
JKOHE MEIWIMHAIBIK MAaKcaTTap MEH XUMHS
OHepKaciOl yImIiH GepMeHTTepai CaKTayablH XaHa
TEXHOJIOTUSJIAPBIH JAMBITYBIH]IA JKATHIP.

Ty3nanyra xayan peTiHIe KyMauablH OapJibIk
COPTTApBIHBIH  OCIMIIK JKep YCTi Oemirinae
MIPOJIMHHIH 00C KYHiHJE Te3 )KMHATYbI OPBIH aJI bl
Byn acipece Ty3naHyabIH KOFaphl KOHIIEHTPAIIHSI-
chrHa Oaitkanansl. CopTTap apachiHaa MPOJUHHIH
eH ofapbl KoHUeHTpanusacel Kasakcran-20 co-
preiHna Oaiikamansl 0,2%-0pIK KOHIIGHTpaIUsaa
147,14 wmr/r. xKyparad. by copTTeiH cabarbIHBIH
JKAKChl ecim, OuoMacca IKMHAKTaybl MPOJIMH
MOJIIEPiHiH apTybIMEH Typa CoWKec KeJil OThIp-
ca. Kepicinme, Jlaper cOpThIHBIH XKaKChl 6Cyl MEH
OHJIAFbI TIPOJIMH MeJIIepi KepiciHie ToMeHAeyiHe
aNpIll  KenreHAiri Oaikamanmel. A, copTTap
apachIHJIAFbI CE3IMTAJI COPT Jiet ecenTenren Kyimka
COPTHIHBIH ca0arbIHBIH OMOMaccachl TOMEHACTCH
CalbIH KepiCiHIIe MPOIMH MOJNIIEPiHiH apThII
OTBIPFAH/IBIFbI AHBIKTAJIIBI.
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4-xecte — Ty31bI OpTaiarbl KyMail COPTTaphIHBIH ca0arbIHAAFb! IIPOJIMHHIH MeJImepi (Mr/T)

Bapuantrap Kymxa % Jlapen % Kasaxcran-20 %
baxbuiay 0,73+0,02 100 0,70+0,03 100 0,70+0,03 100
0,1% NaCl 0,40+0,00 54,79 0,50+0,08 71,42 0,43+0,02 61,42
0,2% 0,50+0,03 68,49 0,36+0,01 51,42 1,03+0,14 147,14
0,3% 0,80+0,13 109,58 0,36+0,01 51,42 0,50+0,00 71,42

JKanmpl, KaHT KyMaibl COPTTApPBIHBIH Ca0arbIH-
JIaFbl TIPOJIMHHIH KUHAKTAYBl HATPHHA XJIOPUIIHIH
KOHIIEHTpAIMAChIHA Toyenauniri ancis. Ty3zmanyra
CaJIBICTRIPMATIBI TYPAE TO3IMAI KAaHT KYMaHBIHBIH
Tek eki copteiHga (Kazakcran-20, Jlapem) NaCl
KOHIIEHTPAIMSCHIHBIH YIIFAObIHA Kapai IPOJIHH
MOJIIIEPIHIH KapaMa KaHIllbl KOPCEeTKINITe eKeHIIT
AHBIKTAJIIbL.

Ocpinaifilia, TPONWHHIH OJKUHAKTATYybl MEH
OCIMJIIKTEPIIH CTPECCTepre TO3IMAUIINT apachiH-
Ja TYPaKThl KOPPEISAIUSUIBIK OaiiaHbICTapIbIH
JKOKTBIFBIH aiiTyFa Oomanmel. backa 3eprreymrinep
JIe OChI OarbITTarbl YCTaHBIMJIA €KCHIITT alThUIBII
KETKEH.

KopbITBIHABI

KoprpiTa Keme KopmiaraH OPTaHBIH XJIOPHATI
TY3IaHYBI ©CIMJIKTEpre 6cy MEH AaMyIbIH OacTar-

Kbl KE3CHJEpiHEeH ocep eTell, OCIMIIKTEepaiH
TYKBIMAAPBIHBIH ~ ©HYiH, KOIIeTTepIiH KaJbll-
TacyblH, JKEKEJIEHTeH MYIIeNepIiH apachlHAa
OroMaccaHblH JKUHAKTalybl MEH Tapally Mpolec-
tepin Texeiini. Keitne NaCl-ab1H anci3 KoHIEHTpa-
[HASACH TYKBIMHBIH OHYiHE JKOHE KYMalIbIH Keioip
COPTTapbIHBIH Ep YCTi OpraHAapbIHBIH OHoMac-
cacblHa OH acep ereai. Harpuii mMeH xmop monzaa-
pBI JKambIpakTapaa (GOTOCHHTE3IIK MUTMEHTTEPIIH
naiina OONybIH WHTHOHMpIIEN JKOHE Kep YCTi
MYIIENepiHiH MeH KaHT KYMaibl KeIleTTepiHiH
cabarpIHAAFbl TPOJNMH CHHTE3IH KYIIeWTem He-
Mece COPTTHIH OMOJIOTHSJIBIK epeKIIeNiriHe Kapan
KepiciHIlle TOMEHJETEeTIHIITT aHbIKTANIbl. byHmai
KOpCEeTKIITep KyMail  JaKbUIBIHBIH  COPTTBIK
epeKUIeNIriHAe KaTKAHBIFBI JIETl eCeTTelNe/Il )KoHe
COpTTapAblH TY3laHyFa Te3IMAUIriH Oackana
TO3IMIUTIK MEXaHU3MIEpIMEH OalllaHBICTHIpa 3epT-
TEy KaKET CKCHJIITH KOpCeTe/I.

Oneduerrep

1 Flowers T.J. Improving crop salt tolerance // J. Exp. Botany. — 2004. —V. 55. — P. 307-319.
2 Nazia Talat. Alleviation of soil salinization and the management of saline soils, climate change, and soil interactions //

Climate Change and Soil Interactions. — 2020. — P. 305-329.

3 Daliakopoulos I.N., Tsanis [.K., Koutroulis A., Kourgialas N.N., Varouchakis A.E., Karatzas G.P., Ritsemac C.J. The
threat of soil salinity: A European scale review // Science of The Total Environment. — 2016. — Vol. 573.- P. 727-739.

4  babypuna O.K., Jleonosa T.I. [lunamuka cogepxanus Na+ u K+B KileTkax CyCleH3HOHHOU KYJIBTYPHI JIIOLEPHBI IIPH BBI-
cokux koHueHTpauusax NaCl // duznonorus pacrennid.- 1994. — T. 41. — C. 460-463.

5 TI'punun AJlL., Xononosa B.I1., Ky3nenos Bn.B. CpaBHuTENbHBIN aHATH3 (PU3HOIOTHYECKIX MEXAHU3MOB COJIEYCTOHYMB-
CTH Pa3IUYHBIX COPTOB ropuuibl / BecTHuk. ArponoMus u skuBotHOBoAcTBO. —2010. — T. 1. — C. 27-38.

6  Triston N. Hooks., Geno A. Picchioni., Brian J.Schutte., Manoj K. Shukla., David L. Daniel. Sodium Chloride Effects on
Seed Germination, Growth, and Water Use of Lepidium alyssoides, L. draba, and L. latifolium: Traits of Resistance and Implications
for Invasiveness on Saline Soils / Rangel and Ecology & Management. — 2018.- Vol. 71.- P. 433-442.

7  FuTF, Zhang Y., Gao J.W., Chen G.Q., Liu W.Q., Su Q. Study on spatio—temporal variability of saline soil salinity in the
Yellow River Delta Periodical of Ocean University of China. —2017. — Vol. 47 (10). — P. 50-60.

8  Cassel F., Goorahoo D., Sharmasarkar S. Salinization and yield potential of a salt—laden Californian soil: an in situ
geophysical analysis / Water Air Soil Pollut.- 2015. — 226 (12). — P. 422.

9  murpues A.Il. CurnanpHbIe MOJIEKYIIBI PACTCHUH I aKTHBALUH 3aLIUTHBIX PEAKIUI B OTBET Ha OMOTHYECKHUI CTpecc

/| ®dusnonorus pactenuit. — 2003.- T. 50(3). — C. 465-474.

10  Aragiiés R., Medina E.T., Zribi W., Claveria I., Alvaro-Fuentes J., Faci J. Soil salinization as a threat to the sustainability
of deficit irrigation under present and expected climate change scenarios // Irrigat. Sci. —2015. — T. 33(1). - P. 67-79

11 Ewmen A.U., Kpacunenko 0.A., Illepemer f1.A., bitom S1.b. Peopranuzanus MUKpOTpyOOUEK Kak OTBET Ha pean3aIiio
CUTHAJIBHBIX KackagoB okcuna a3ota (II) B pactutensnoii knerke // Lluronorus u reneruka. — 2009. — T. 43(1). — C. 3-10.

12 Arid J., Environ Soil salinity: a neglected factor in plant ecology and biogeography. —2013.- T. 92.- P. 14-25

60



E.A. Kupmubaes xone T.0.

13 LvN.N,, Luo G.P, Ding J.L., LiJ.J., Liu L.J. Spatio—temporal variation of soil salinity in wastelands inside and outside of
oasis in Manas River Watershed in the context of dripping irrigation // J. Nat. Resour. —2017. — T. 32 (9). P. 1542-1553.

14  Wang Q.H., Lu Y.D., Sai J.M., Li H.H. Characteristics of soil salinity in arid oasis Arid Zone // Res. —2018.-Vol. 35 (3). —
P. 503-509.

15 3axapun A.A. BeicTpast KHHeTHKa pocTa pacTeHHi Ipu coneBoM crpecce // dusmonorns pacrenuid. — 1994. — T. 41(1). —
C. 101-106.

16 LiPuHan., Wen Hui Wang., A. Egrinya Eneji., Jintong Liu. Phytoremediating coastal saline soils with oats: accumulation
and distribution of sodium, potassium, and chloride ions in plant organs // Journal of Cleaner Production. — 2015. — Vol. 90. — P
. 73-81.

17 Ulapumnosa I B., Becenos /JI. C. Bnusaue NaCl 3aconeHus Ha peakilui COPTOB SIMEHS, Pa3INYAIONINXCS 11033 CyX0yCTOU-
guocTy // ISSN: 0002-1881 Arpoxumus. — 2008. — T. Ne10. — C. 18-26.

18 Xiaobin Li., Chen Zhang Effect of natural and artificial afforestation reclamation on soil properties and vegetation in
coastal saline silt soils // Catena. —2021. — Vol. 23. — P. 198.

19  Amumesa 3.M., FOcydor A.I. ConeycToiHuMBOCTS N30JIMPOBAaHHBIX BEr€TaTHBHBIX OPraHOB KyJIBTYPHBIX PACTEHHUH IIPH eii-
CTBHY XJIOpHUa HaTpus U cynbdara mean // Arpoxumus. — 2014.- T. Ne 3. — C. 69-74.

20 Meng Wang., Guangmin Xia. The landscape of molecular mechanisms for salt tolerance in wheat / The Crop Journal. —
2018. —Vol. 6.- P. 42-47.

21 Francisco Dalton Barreto deOliveira, Rafael de Souza Miranda, Gyedre dos Santos Aratjo, Daniel Gomes Coelho, Marina
Duarte Pinto Lobo, Stelamaris de Oliveira Paula-Marinho, Lineker de Sousalopes, Ana Cristina Oliveira Monteiro-Moreira,
New insights into molecular targets of salt tolerance in sorghum leaves elicited by ammonium nutrition // Plant Physiology and
Biochemistry. — 2020. — Vol. 154.- P. 723-734.

22 Yongxing Zhu., Xinchen J., Jian Zhang., Yang He., Xiongmeng Zhu., Xiaokang Zhou., HaijjunGong., Junliang Yin., Yiqing
Liu. Silicon confers cucumber resistance to salinity stress through regulation of proline and cytokinins // Plant Physiology and
Biochemistry. — 2020. — Vol. 156. — P. 209-220.

23 Meng Wang., Guangmin Xia. The landscape of molecular mechanisms for salt tolerance in wheat / The Crop Journal. —
2018. —Vol. 6. P. 42-47.

24  Munns R., Tester M. Mechanisms of salinity tolerance // Annu. Rev. Plant Biol. — 2008. — Vol. 59.- P. 651-681.

25 Chattopadhyay M. K., Kern R., Mistou M., Dandekar A.M., Uratsu S.L., Richarme G. (2004) The chemical chaperone
proline relieves the thermosensi-tivity of a dnaK deletion mutant at 42 {degrees} // C. J. Bacteriol. 2004.- Vol. 186. — P. — 8149-8152.

26 Virginia Palchetti M.., Mariana Reginato., Analia Llanes., Johann Hornbacher., Jutta Papenbrock., Gloria E.Barboza.,
Virginia Luna., Juan José Cantero. New insights into the salt tolerance of the extreme halophytic species Lycium humile (Lycieae,
Solanaceae) // Plant Phys. and Biochem. — 2021. — Vol. 163. — P. 166-177.

27 Cumonsin A.B., Canamaros A.A., [Tokposckas F0.C., ABanecsn A.A. Vcrionb30BaHre HUHTUPUHOBON peaKIUU IS KO-
JIMYECTBEHHOTO ONpe/IeIeHHs 0.-aMUHOKHCIIOT B Pa3JIMYHBIX 00BbeKkTax: MeTopnueckue pekoMenaauu. — Boirorpaa: M3n-so Boi-
I'MY, 2007. - C. 106.

References

1 Aragii¢s R., Medina E.T., Zribi W., Claveria I., Alvaro-Fuentes J., Faci J. «Soil salinization as a threat to the sustainability
of deficit irrigation under present and expected climate change scenariosy Irrigat. Sci., 33 (1), (2015): 67-79

2 Arid J. «Environ Soil salinity: a neglected factor in plant ecology and biogeography» 92 (2013): 14-25

3 Aliyeva Z.M., Yusufov A.G. «Soleustoychivost' izolirovannykh vegetativnykh organov kul'turnykh rasteniy pri deystvii
khlorida natriya i sul'fata medi» AGROKHIMIYA 3, (2014): 69-74

4 Baburina O.K., Leonova T.G. Dinamika soderzhaniya Na+ i K+v kletkakh suspenzionnoy kul'tury lyutserny pri vysokikh
kontsentratsiyakh NaCl. Fiziologiya rasteniy, 41, (1994): 460-463.

5 Cassel F., Goorahoo D., Sharmasarkar S. «Salinization and yield potential of a salt—laden Californian soil: an in situ
geophysical analysis» Water Air Soil Pollut., 226 (12) (2015): 422

6  Chattopadhyay M. K., Kern R., Mistou M., Dandekar A.M., Uratsu S.L., Richarme G. «The chemical chaperone proline
relieves the thermosensi-tivity of a dnaK deletion mutant at 42 {degrees}». C. J. Bacteriol., 186, (2004): 8149-8152.

7  Daliakopoulos I.N., Tsanis I.K., Koutroulis A., Kourgialas A.E., Varouchakis. G.P.,Karatzas. C.J., «Ritsemac The threat of
soil salinity: A European scale review». Science of The T N.N.otal Environment, 573, (2016): 727-739

8  Dmitriyev A.P. «Signal'nyye molekuly rasteniy dlya aktivatsii zashchitnykh reaktsiy v otvet na bioticheskiy stress».
Fiziologiya rasteniy, 50(3), (2003): 465-474.

9  Grinin AL., Kholodova V.P., Kuznetsov V1.V. «Sravnitel'nyy analiz fiziologicheskikh mekhanizmov soleustoychivsti
razlichnykh sortov gorchitsy». Vestnik Rossiyskogo universiteta druzhby narodov, seriya «Agronomiya i zhivotnovodstvo» 1,
(2010): 27— 38.

10 Flowers T.J. «Improving crop salt tolerance». J. Exp. Botany, 55, (2004): 307-319.

11 Francisco Dalton Barreto de Oliveira, Rafael de Souza Miranda, Gyedre dos Santos Aratijo, Daniel Gomes Coelho,
Marina Duarte Pinto Lobo, Stelamaris de Oliveira Paula-Marinho, Lineker de Sousalopes, Ana Cristina Oliveira Monteiro-Moreira,
Humberto Henrique de Carvalho, Enéas Gomes-Filho. «New insights into molecular targets of salt tolerance in sorghum leaves
elicited by ammonium nutrition» Plant Physiology and Biochemistry 154, (2020): 723-734

61



KanTt kymaiist (Sorghum saccharatum (L.) Pers.) cOpTTapbIHBIH TY3IaHyFa TO3IMIUTIK epeKIIeITiKTepi

12 FuTF.,ZhangY., Gao J.W., Chen G.Q., Liu W.Q., Su Q. «Study on spatio—temporal variability of saline soil salinity in
the Yellow River Delta Periodical of Ocean University of China», 47 (10) (2017): 50-60

13 LiPuHan., Wen Hui Wang., A. Egrinya Eneji., Jintong Liu «Phytoremediating coastal saline soils with oats: accumulation
and distribution of sodium, potassium, and chloride ions in plant organs» Journal of Cleaner Production 90, 1 (2015): 73-81

14 LvN.N, Luo G.P, Ding J.L., Li J.J., Liu L.J. «Spatio—temporal variation of soil salinity in wastelands inside and outside
of oasis in Manas River Watershed in the context of dripping irrigation» J. Nat. Resour., 32 (9), (2017):1542-1553

15 Meng Wang., Guangmin Xia. «The landscape of molecular mechanisms for salt tolerance in wheat» The Crop Journal 6,
no 1 (2018): 42-47

16 Meng Wang., Guangmin Xia. «The landscape of molecular mechanisms for salt tolerance in wheat» The Crop Journal 6,
no 1 (2018): 42-47

17 Munns R., Tester M. «Mechanisms of salinity tolerance». Annu. Rev. Plant Biol., 59, (2008): 651-681.

18 Nazia Talat. «Alleviation of soil salinization and the management of saline soils, climate change, and soil interactions»
Climate Change and Soil Interactions, (2020): 305-329

19 Simonyan A.V., Salamatov A.A., Pokrovskaya Yu.S., Avanesyan A.A. «Ispol'zovaniye ningidrinovoy reaktsii dlya
kolichestvennogo opredeleniya a-aminokislot v razlichnyh obyektakh» Metodicheskiye rekomendatsii. VolGMU, (2007): 106.

20 Sharipova G. V., Veselov D. S. «Vliyaniye NaCl zasoleniya na reaktsii sortov yachmenya, razlichayushchikhsya po
zasukhoustoychivosti» AGROKHIMIYA, 10, (2008): 18-26

21 Triston N. Hooks., Geno A. Picchioni., Brian J. Schutte., Manoj K. Shukla., David L. Daniel «Sodium Chloride Effects on
Seed Germination, Growth, and Water Use of Lepidium alyssoides, L. draba, and L. latifolium» Traits of Resistance and Implications
for Invasiveness on Saline Soils Rangeland Ecology & Management (2018): 433-442

22 Virginia Palchetti. M., Mariana Reginato., Analia Llanes., Johann Hornbacher., Jutta Papenbrock., Gloria Barboza E.,
Virginia Luna., Juan José Cantero. «New insights into the salt tolerance of the extreme halophytic species Lycium humile (Lycieae,
Solanaceae)» Plant Physiology and Biochemistry 163, (2021): 166-177

23  Wang Q.H., Lu Y.D., Sai J.M., Li H.H. «Characteristics of soil salinity in arid oasis» Arid Zone Res., 35 (3) (2018): 503-
509

24  Xiaobin Li., Chen Zhang «Effect of natural and artificial afforestation reclamation on soil properties and vegetation in
coastal saline silt soils» CATENA 198, (2021): 105066

25 Yemets A L, Krasilenko YU.A., Sheremet YA.A., Blyum YA.B. «Reorganizatsiya mikrotrubochek kak otvet na realizatsiyu
signal'nykh kaskadov oksida azota (II) v rastitel'noy kletke». Tsitologiya i genetika, 43(1), (2009): 3-10.

26 Yongxing Zhu, Xinchen J, Jian Zhang,Yang He, Xiongmeng Zhu, Xiaokang Zhou, HaijunGong, Junliang Yin, Yiqing
Liu. «Silicon confers cucumber resistance to salinity stress through regulation of proline and cytokinins» Plant Physiology and
Biochemistry 156, (2020): 209-220

27 Zakharin A.A. «Bystraya kinetika rosta rasteniy pri solevom stresse» Fiziologiya rasteniy, 41(1), (1994): 101-106.

62



ISSN 1563-0218; eISSN 2617-7498 Experimental Biology. Ne4 (89). 2021 https://bb.kaznu.kz

MPHTU 34.29.35 https://doi.org/10.26577/eb.2021.v89.14.07

C.A. Kyoenraes' ,10.A. Koryxos®> , M.K. Kymaryr®
K.C. U36actuna* , I.T. AnubexoB' , C.K. Myxry6aeBa'

l«AcrannHckuit 6oTanmyeckuii cam» — ¢pumuan PITI va IIXB « HCTHTYT GOTaHUKH
u puronHTpoayKIMI» KOoMUTETA JIECHOTO XO3HCTBA U JKUBOTHOTO MUpa MUHHCTEPCTBA SKOJIOTHH,
TeoJIOTHUH U IPUPOJHBIX pecypcoB Pecniybnuku Kasaxcran, Kazaxcrasn, . Hyp-Cynran
PI'TI na ITXB «Amnraiickuii 6otannueckuii caa» KH MOH PK, Kaszaxcran, r. Pumaep
SKa3axckuil HAMOHAIBHBIN yHUBEpCHTET UM anb-Dapabu, Kazaxcran, . AmMarst
“Kaszaxckuil Arporexuuueckuii yausepeutet uM. C. Ceiidymna, Kasaxcran, . Hyp-Cynran
*e-mail: izbastina.k@gmail.com

9KOAOTIO-bMOAOTUYECKME OCOBEHHOCTU
N OPUTOLUEHOTHUYECKASA CTPYKTYPA MNMOIMNYAALUNU
RHODIOLA QUADRIFIDA B BOCTOYHOM KA3AXCTAHE

B aaHHOM paboTe NMPUBOASTCS pe3yAbTaTbl U3yUeHust BUOAOrMUECKMX OCOBEHHOCTEN M DKOAOMO-
(PUTOLIEHOTUYECKOM MPUYPOUYEHHOCTM peakoro Buaa pactenms Rhodiola quadrifida B8 BoctouHom
KasaxcraHe. Mccaepa0BaHUS MPOBOAMAMCH HA TPEX BbICOKOrOPHbIX xpeOTax KasaxcraHckoro AATas:
MBanoBckumit, AuHenckuii n KOKCUHCKMI. M3yueHue LeHoNonyAsLumii BUAA NPOBOAUMAOCH CTAaHAAPTHBIMM
reo6oTaHMYECKUMM MeTopaaMu. 1o pesyAbTaTam MPOBEAEHHbIX MCCAEAOBAHWMIA YCTAHOBAEHO, 4UTO
pacTUTEAbHbIV MOKPOB B MecTax npouspactaHus Rh. quadrifida caabo ccpopmmpoBaH nan npakTnyeckm
OTCYTCTBYET. MecToo61TaHus BUAQ: MPUYPOUEHbI K aAbIMUICKOMY M TOPHO-TYHAPOBOMY MOSICY rop, B
BbICOTHOM npeaeAe 1800-2400 m Haa yp. M. Rh. quadrifida o6utaeT npemmyLiecTBeHHO Ha OCTaHLax,
CKaAax, Mo MEAKO- 1 KpYNMHOOBGAOMOUHbIM OChIMNSAM, MOXOBO-AMLLAQMHUKOBbIM, APUAAOBbIM M KAMEHUCTO-
OCOKOBbIM TyHApam. OTMEYEHO BbICOKOE BEereTaTMBHOE Pa3MHOXXEHME Ha Yy4vyacTKaXx TOACTOro
mMoxoBoro nokpbitms. CoctosiHme Rh. quadrifida 8 LIM3, LIM4 n LIM5 HopmaAbHOro Tmna, CnocobHoe K
CaMOMOAAEPXKAHMIO CEMEHHbIM M BEreTaTmeHbIM criocobamum. B LIM1T 1 L2 BMA noasep>kmBaeTcs 3a
cyeT Heah(hEeKTUBHOIO BEreTaTMBHOIO PAa3MHOXKEHUS. BUA MMEEeT HM3KYI0 KOHKYPEHTOCMOCOBHOCTb, MO
Mepe 3apacTaHus y4acTKOB AEPHOBUHHbBIM 1 KOPHEBULLHBIMUM 3AaKaMM MOMYASLIMKM POAMOAbI BbINMAAAIOT
u3 coctaBa curoueHo3os. Rh. quadrifida — kparHe peakuii BUA, MHTEHCMBHO COKPALLAIOLIMICS B
UMCAEHHOCTU U MAOLLLAAM MOMYASLMIA, CUMTAaEM HEOOXOAMMDIM BKAIOUYEHME BUAQ B CAEAYIOLLIEE U3AAHME
KpacHomn kHuru KasaxcraHa.

KaoueBble caoBa: LleHtpaabHas Asums, 3anaaHbin AaTai, Rhodiola quadrifida, peaknii Bua,
COCTOSIHME MOMYASLMIA.
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Ecological and biological characteristics and phytocenotic structure
of Rhodiola quadrifida populations in East Kazakhstan

This study presents the results of investigating the biological characteristics and ecological-phyto-
cenotic confinement of a rare plant species — Rhodiola quadrifida in East Kazakhstan. The research was
carried out on three high mountain ranges: Ivanovsky, Lineisky and Koksinsky of Kazakhstan Altai. The
study of cenopopulations of the species was done by using standard geobotanical methods. According
to the results, it was found that the vegetation cover in the growing places of Rh. quadrifida is poorly
formed or practically absent. The habitats of the species are confined to the alpine and mountain-tundra
belt of mountains, in the altitude limit of 1800-2400 m above sea level. Rh. quadrifida grows mainly on
outliers, rocks, along fine and coarse talus, moss-lichen, dryad and stony-sedge tundra. High vegetative
reproduction is noted in areas of thick moss cover. State of Rh. quadrifida in CP3, CP4 and CP5 is normal
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and capable for self-sustaining by seed and vegetative manner. The species in CP1 and CP2 is main-
tained due to ineffective vegetative reproduction. The species has a low competitiveness; as the plots are
overgrown with turf and rhizome grasses, the populations of Rhodiola drop out of the phytocenoses. Rh.
quadrifida is an extremely rare species that is rapidly reducing the number and area of populations, we
consider it necessary to be included in the next edition of the Red Book of Kazakhstan.

Key words: Central Asia, Western Altai, Rhodiola quadrifida, rare species, state of populations.
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LUbiFbic Kasakcranaarbl Rhodiola quadrifida nonyAsiuMsiaapbiHbIH,
3KOAOTMSAbIK-OMOAOTUSIABIK, epeKLLeAiKTepi XXoHe DUTOLLEHOTHUKAABIK, KYPbIAbIMbI

byA >xymbicta LUbiFbic KasakcraHaarbl Rhodiola quadrifida cupek kesaeceTiH ecimMaik TypiHiH
OGUMOAOTUSIABIK, EPEKLLIEAIKTEPI MEH 3KOAOTMSAbIK-(PUTOLLEHOTUKAABIK, LLEKTEAYIH 3epTTey HaTUXKeAepi
KeATipiareH. 3eptreyaep KasakcraH AATambiHAarbl yil 6uik MBaHOB, AuHeiick >koHe KekciH Tay
SKOTAAAPbIHAQ KYPri3irAi. TYpAIH LEHOMONYyASUMSAAPbIH 3epTTey CTaHAAPTTbl re060TAHWMKAABIK,
SAICTEPAI KOAAAHY apKblAbl XKYPrisiaai. KypriziareH 3epTreyAepaiH HoTuxkeaepi OoibiHwa Rh.
quadrifida ecy opbiHAQPbIHAAFbI BCIMAIK >KaMbIAFbICBIHbIH, OACI3 KAABINTACKAHAbIFbI HEMECE >KOK.TbIH
KACbl €KEHAIr aHbIKTaAAbl. TYPAEPAIH MEKEH eTy opTachl TeHi3 AeHreiiHeH 1800-2400 m OMikTiKTe
OpHaAaCKaH aAbli >X8He TayAbl-TyHApa OeapemaepimeH wiekteared, Rh. quadrifida wHeriziHen
KAAABIKTApAQ, XKApTacTapAa, YCak, >kK8He ipi TYMipWiKTi WweriHAiAepAe, MYK-KbIHAAbI, KYpPFakK, >KaHe
TaCTbI-LWOriHAI TyHApaAapAa TipwiAik eteai. KaAblH MyK >KambIAFbICbl 6ap anmakTapAa >KOfFapbl
BeretatmeTi kebeto Garkasabl. Rh. quadrifida kaabintsl Tunteri LM 3, LIM4 sxeaxe L5 kyni TyKbIMMEH
>KOHE BereTtaTtuBTIK TOCIAMEH e3iMeH e3i kebetore kabiaeTti. LIM 1 xeoHe LI 2-aAe Typaep THiMmci3
BeretatuBTi kebelore 6GaMAaHbICTbl cakTaAraH. LLIbIMTe3ek neH TambipAbl ABHAI AakbiAAapmeH 6ip
ariMaKkTapAa 6CKEeH POAMOAA MOMYASLUMSAAPbl (PUTOLLEHO3AAP KYPaMbIHAH LUbIFbIM KAAYbIHAH, TYPAIH
6acekere KabireTTiAiri TomeH. Rh. quadrifida nonyAsiums caHbl MeH ayAaHbIH KApKbIHAbI KbICKAPTaTbIH
eTe CcUpeK Ke3peceTiH Typ 6GoaraHAbikTaH, KasakcTaHHbiH, Kbi3blA KiTabbiHbIH KeAeci 6acblAbIMbIHA
€Hri3y Ka>KeT Aen CaHalMbI3.

Tyiin cesaep: Oprtanbik, Asusi, batbic Aatait, Rhodiola quadrifida, cupek kesaecetin Typ,

NONyASUMS >KaF Aaibl.

CokpameHusi 1 0003HAYEHUS
HIT — neHononynauus
BBeaenue

Mmuorue Buasl pona Rhodiola L. ucropudecku
HCIIONIB30BAIMCh B KadeCcTBE aJalNTOreHOB U Tpa-
JULUOHHBIX JICKAPCTBEHHBIX CPEICTB, KOTOPHIC
LEHATCS 32 UX CIIOCOOHOCTH TOBBIMIATH CONPOTHB-
JII€MOCTh YeJIOBEKa CTPECCy MM yCTaJIOCTH U CIIO-
co0cTBOBATH JoNrojeTuio [1-8].

Rhodiola quadrifida (Pall.) Fisch. et C.A. Mey.
(Pommona ueTppéxuieHHas, KpacHas ETKa) U3 ce-
MmelictBa Crassulaceae — apKTO-aNbNMUHCKUAN BUI,
pacTeT B aJbIHMICKOM TOACE TOp, HIEOHUCTOH U
MOXOBO-JIMIIIAHHUKOBOM TYHJIIpE, Ha CKalax, Ka-
MEHHCTBIX CKJIOHA M OCBIISIX OKOJO JIEAHUKOB. B
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Kazaxcrane Bua BCTpedaeTcss TOJIBKO Ha BBICOKO-
ropaeix xpedrax Kazaxcranckoro Antas u TapOa-
raras [9]. O6muii apean: Kurait (CHHBIBSH U TJIATO
[uuxaii-Tubet), B Bocrounoit Cubupu, MoHronmnu
(XouTHid, Xanrai, XoBcroy, XoBa 1 MOHTOTbCKHI
Aunrait) u Poccun (Anrait, Casaer) [10].

Kopuu u xopueBumia Rh. quadrifida tpaguum-
OHHO WCIIONB3YIOTCA B A3MM B KayecTBE TOHH3H-
pYIOIEro, aJanToreHHOro, aHTHIEMPECCUBHOTO U
MIPOTUBOBOCHATUTENbHOTO cpeacta [11-14]. Xu-
MUYECKHi cocTaB >pupHBIX Macen Rh. quadrifida
COIEPKUT KUCIOTHI — TeKcanekanoByo (45,39%),
9,12-okranekanueHoByo (33,38%), 9-rekcanere-
HOBYO (3,08%) m mp [15].

DKoNoro-QUTONEHOTHYECKAasT CTPYKTypa IOIy-
nsiumid Rh. quadrifida nzyuanace B Poccun (Cesep-
HEIH Ypau, 3abatikanse) [16, 17]. Takxke ecTtb cBe-
JIEHUs] 0 COBPEMEHHOM COCTOSIHUU MOMYJISIUIA BUAa
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B Kurae [18]. Onnako B Kazaxcrane uccrnenoBanus
SKOTHIUYECKOW TPUYPOUYEHHOCTH W OHoiornde-
CKHX 0COOEHHOCTEH BHIA B €CTECTBEHHBIX MECTax
MIpou3pacTaHusl paHee He TNPOBOAWIUCH. Bcnen-
CTBHE TIOBBIIEHHOTO CIpOca Ha JIEKapCTBEHHOE
ChIpbe KOpHEeH RA. quadrifida BO MHOTHX cTpaHax
BUJI IOJBEP>KEH CHIBHBIM aHTPOIIOT€HHBIM BO3JEH-
CTBUSIM.

[ToaToMmy 11e71b10 pabOTHI ABISETCS U3yUEHHE CO-
BPEMEHHOTO COCTOSTHUS MONyJsiuid Rh. quadrifida
B Bocrounom Kaszaxcrane, Bxiroudas Ouojoruye-
CKHE OCOOCHHOCTH BHJA, CEMEHHYIO MpPOIyKTHB-
HOCTB, 3KOJIOTO-(DMOIIEHOTHYECKYI) TPUYPOUYCH-
HOCTh ¥ OHTOT'€HETUYIECKYIO CTPYKTYpY.

Marepuansl u MeToasbl

Kazaxcranckuii Antaii npexacraisier co0oit
cucTeMy XpeOTOB FOKHOW W IOTO-3alaJHON YacTh
Auitasi, Kak TOpHOM CTpaHbl, KOTOpask MPOCTUPAETCS
C I0Ta Ha CeBep U C 3amazia Ha BOCTOK nmouty Ha 400
kM. OH BXOJUT B COCTaB FOT0-3aMafHON niepudepun
Antae-CasgHCKON TOPHOW CHUCTEMBI, U C TIPUCYIIEH
el cTpykTypoil NnaHmma@THBIX W BBICOTHBIX 30H.
CornacHo pu3nKo-reorpadu4ecKuM yCIOBUSIM Tep-
putopust Kazaxcranckoro Anras moapasneneHa Ha
Tpu nonpaiiona: lOro-3ananuenii Anrail, FOxHbI
Anraii, Kanbunckoe Haropse [19].

Hccnenoanus IpoBOAMIIACE HA 3anagHoM AJl-
tae (xp. MBanoBckwmii, Kokcunckuit u JIuneickuii)
Ka3aXCTAaHCKOM yacTu ANTaiiCKOil TOPHON CTpaHsblL.
AJIMUHCTPAaTHBHO HCCIIETyEeMbIil PETHOH OTHOCHUT-
cs1 k Bocrouno-Kazaxcranckoii obnactu. M3yuyenune
LT poauossl MPOBOIMINCH CTAHTAPTHBIMU T€000-
TaHUYEeCKUMH MeToaamu [20,21].

Crpykrypa kaxjoi koHkpetrHoH L1 nzyuanuce
cornmacHo MertoaukaM T.A. Pabornoro [22] u O.B.
CwmupHoBoit [23]. [nst BBIAICHEHUS >KHU3HEHHOTO
LUUKIIa MpuMeHeHa meToauka A.A. Ypanosa [24].
3a OCHOBY M3YUCHHS YKOJIOTO-OMOJIOTHIECKUX 0CO-
OeHHOCTe! BU/a B MOJIEBBIX YCIOBUAX B3STHI pa3pa-
OoTtanHble MeTonuueckue ykazanus M.D. ['omybe-
BEIM U E.®. MomuanoBeiM [25]. HoMeHKIIaTypHEBIE
Ha3BaHUs pacTeHUH mpuBeneHs! cornmacHo WCSP.

PesyabTatrsl u O0cyxaeHue

1. buonornueckue ocobeHHoCTH Rh. quadrifida

Rh. quadrifida B uccnemyemMoM pernoHe BCTpe-
YaeTCsl SAMHUYHO OTJEIBHBIMU OCOOSMU HITH TPYTI-
namu, He o0pasys IMJIOTHBIX 3apociei. CemeHolIe-
HHUE, KaK MPaBHJIO0, OOMIBHOE, B CPETHEM TI0 BCEM
MOMYJSAIHUAM TOTCHLUUATBFHOE CEMEHOIIEHHE CO-
craBmser 3288 ceMsSHOK Ha OJHY 0CO0b, pealbHOE —

1692 mt. Koapdunment cemuanduramnmm — 51,4%.
OOBIYHO B IICHO3aX TeHEPATUBHBIE 0COOM UMEIOT T10
36,840,32 reHepaTHUBHBIX IMOOETOB, U3 HUX TOJIBKO
55,9% useret u mogoHocuT. COIBETHS B CPETHEM
COCTOST U3 5 1IBETKOB, U3 HUX 74% (3,7 uBeTka) 00-
Pa3yroT MIOAbI (JMCTOBKH); YHCIO CEMSIOYEK Ha
omuH 1BeTok 47,240,36, n3 Hux 38% ceMmsmouek
(hOPMHPYIOT CEMSTHKH.

CemeHa BUIa MEJIKHE, JIETKO Pa3HOCSATCS BETPOM
Ha 3HAUYMTENbHBIE paccTosHuA. Popma ceMsH Mpo-
JONTOBaTO-SIMLIEBUIHAs, Cllerka n3orHyTast. [loBepx-
HOCTB CeMSIH roJjad, rmaakas. [[BeT ceMsH kopudHe-
BeIA. Jlnmmaa: 1,85 — 2,75 mm (2,56£0,19 Mm), mm-
puna: 0,56+0,01 mm. Bec 1000 mtyk cemsin — 0,214
r. bompIras 9acTe ceMsiH TIOMAIaeT B OCHINH, Kypy-
MBI, TJi¢ TJIyOOKO MpPOBAIHMBAIOTCS MEXIY OOJIOM-
KaMH KaMHel u moru6arotT. HesHaunrenbHas 4actb
CEeMsIH TOTaaeT Ha YYaCTKU TPYHTa MEXIy KaMHen
WIM Ha OTIAa]l OKOJIO MAaTEPUHCKUX PACTEHUI.

I'pyHTOBast BCXOXKECTh B HPUPOJE AOCTATOY-
HO BBICOKa — 75%, 0 4eM CBU/IETENbCTBYET 3HAUH-
TeNbHOE KOJIMYECTBO MPOPOCTKOB. OTHAKO, B BULY
CYPOBBIX yCJIOBUH OOWTaHWS BHJA, NOCIE MEPBOH
mepe3suMoBKE TorubaeT noutu 85% cesHneB. [lo
TCHEPAaTUBHOTO COCTOSIHUS IOKUBAIOT SAMHUIIBL.

Pactenust (QopMHpYIOT MOIIHBIE IOAYIIKOO-
OpasHble nepHUHBI (prcyHOK 1), Hepenko mo 35 cMm
B TOIMEPEYHHUKE, COCTOSIINE U3 TUIOTHOTO KayaeK-
ca, OJISTOr0 OCTATKAMH KECTKHUX CTEOJIeH MPOILIBIX
JIeT, TJIe HAKalUIMBaeTCs OTIAaJ], TPUKPHIBAsI TOJ-
CTBIM CJIOEM MOYKH BO30OHOBJICHUSI.

[Touku BO30OHOBJIEHUS 3UMYIOT TIOTPYKasiCh B
cyOcTpaT Wi pactosiararoTcst OJIMKe MMOBEPXHOCTH
rpyHta. [loberu mioTHO MOKPBITH YEITysIMU, KOTO-
pBI€ IPEOXPAHSIOT UX OT OBPEXKIEHUH MOpO3aMHu
1 CITIOCOOCTBYIOT HAKOIUIEHUIO CHETa B 3UMHUII Tie-
puoa. B moaymike y ocHoBanusi mobera MOryT 00-
pa30BBIBAaETCA YKOPOUEHHBIE KOpHU 8—12 cM 171, Ha
OCHOBaHHMH KOTOPBIX B BH/I€ KUCTOUYEK 00pa3yroTcs
MpUIATOYHbIE KOPHH BTOPOTO U TPETHETO MOPSIIKA.
[Tober mop YenrysiMu TOKPHIT TOJICTHIM CIIOEM JTy-
TIAIIEHCS KOPBI TEMHO-0YpOi OKpaCKH.

KopneBas cuctema crepxueBoro tuma a0 130
CM JUJI. B BepxHeHl yactu 1o 17-25 cMm, ot cepenu-
HBI Pa3BETBJIEHBI Ha 2-3 KOPHS MEPBOT0O MOPSAIKA.
B cpennem o0Opa3ytorcs 3—5 OTBETBIICHHIA TIEPBOTO
nopsaaka. Kak npaBuiio riiaBHbIA KOPEHb pa3Mela-
€TCsl BBEpPX IO CKJIOHY ¢ 3ariy0seHuem Ha 35-40
cM. KopHu nepBoro nopsiaka oT cepeHbI paccTu-
JIAIOTCS B CTOPOHBI HA YPOBHE TJIABHOTO KOPHS 70
45 cM. Bec cpIporo MHOTOJIETHETO KOPHSI C Kay1eK-
com 25-20 cm cocraBuser 263+5,6 rp. Kaynekc
BHYTPH 3allOJJHEH MEIKO3eMOM U TPOAYKTaMH
Pa3IOXKEeHHsI MPOULIBIX JIET, 8 TaK)Ke MPOTHUBIIH-
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MU YelrysiMu. [[uHa BeTBell kaynekca pa3iaudHas
B 3aBHCHUMOCTH OT HAINpaBIEHUS CBETa, C CEBe-
PO-BOCTOYHOW CTOPOHBI BETBU 0o0Jiee JJIMHHBIC U
TOJICTEIE, C FOT0-3aMaHoi 0ojiee YKOPOUEHHBIE H
YTOHYCHHEIE. Y CTaphIX 0co0ell B pe3yibTare He-
Kpo3a BETBEH KayJeKca epBOro Mopsiika OT OCHO-
BaHUSl OKOPEHSIOTCS U TEPSIOT CBSA3h C MAaTEPUH-
CKOM 0C00BI0. AKTHBHOE paspyIlleHue Kayaekca

HaO0JIFOIaeTCs ¢ XOPOIIO OCBEHIEHHON 00 1yBaeMoi
croponsl. KopHu, mopakéHHbIE HEKPO30OM CO Bpe-
MEHUM DAa3CNIAITCS Ha JICHTOBHUJHBIC OJIA WIH
VIUTOTHSIOTCS, TMPUHUMAs JICHTOBHIHYIO (GopMmy.
[Ipen3umHee COCTOSHHUE MOYEK OKPYTJIbIe, Ha BEP-
XYIIKE TJIOCKUE, MOKPBITHI CBETIO-PBIKEBATHIMH
YenryssMH B TPH CJIOSI, C XOPOIIO chOpMyTHPOBaH-
HBIMHU IT0OeTamu 9—10 MM 1.

Pucynox 1 — Ionymsus Rh. quadrifida
Ha xpe6Ote VIBanoBckuii Bocrouno-Kazaxcranckoit oomactn

VY pacTeHHH pOAMOIBI MPOU3PACTAIOIUX Ha
y4acTKax TOJICTOTO MOXOBOTO IOKPBITHS OTMEYa-
€TCs1 OTHOCHUTENIBHO BBICOKOE BEreTaTHBHOE BO300-
HoBieHHe. OcoOM MMEIOT CPaBHHUTENIBHO PBIXIYIO
MOAYIIKY C YAJUHEHHBIMH BETBIMH KOpPHEBHIIA
8-12 cm mn. OObIYHO OcoOM €1ab0 Pa3BETBIICHBI
WK HE BETBSTCA, HApacTaHWE MoOera NpoOUCXOAUT
13 Bepxyle4yHoi nouku. Ha kaxxnoi BeTBU KOpHE-
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BHILA pazMeleHo 7—11 crsmmx movyexk u3 KOTOpPhIX
MOTYT Pa3BUTHCA IMOOETH KOPHEBUIIA. 3a9aCTyIO U3
CIIAIIUX MOYEK PA3BUBAIOTCS TOHKUE JJIMHHBIE CTO-
JIOHOBU/IHBIE TIOOETH C BEPXYIIEYHOW IMOYKOW IO
15 cM g, YXonsmmx B CTOPOHY OT MaTEPHHCKOM
oco6u. [Ipu crapeHnn BETBH C KOPHSIMH OTYJICHS-
FOTCS OT TOJIOBKH KOPHEBHINA UMeESI CBOIO KOPHEBYIO
crucreMy. BeTBu, oTuiIcHEHHBIC OT KOPHEBHIIA U HE
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Hecylue KopHeHd, oTMupatoT. OHH OYeHb MEAJICH-
HO pasnaraforcsa. [IpocTpaHcTBa MeXay KIOHAMHU
3aIOJHSIOTCSl OPraHUKON W 3apactaroT mxamu. O0-
pasyloTcs rpynna KJIOHOBBIX oco0eil, ci1abo n30mm-
POBaHHBIX APYT OT ApYTa.

IK0J10r0-pUTOLEHOTHY ECKASI
CTHKA HEHONOMYJISA NI

XapakTepu-

Rh. quadrifida 8 Bocrounom Ka3zaxcrane Bctpe-
gaeTcs B mpenenax xpedros HOxHoro m 3amamgHoro
AnTast, IONyJISAIUN BUJA MPEICTABICHBI H30JUPO-
BaHHBIMA MUKPO(QUTOIEHO3aMHU TUIomanso 200—
500 m? (puCYHOK 2).

BceneacrtBue ropHoro xapakrepa penbeda, B
OMOIIEHO3aX CKJIAJIBIBACTCS CXOJHBIA CHEIU(H-
YeCKUW CBETOBOM W TemmepaTypHbiii pexum. Ilo-
BEPXHOCTHBIC TOPU30HTHI MECT OOMTAHUS B 3UMHEE
BpeMsl, B pe3yJbTaTe NeHCTBHUS CHUIIBHBIX FOT0-BOC-
TOYHBIX U IOT0-3aIIaIHBIX BETPOB, OTOJSIOTCS, YTO

MIPUBOAUT K BBIXOJIAXKUBAHUIO MOYBHI 10 —30—40°C.
OTTanBaHne MMPOWCXOANT MHTEHCHBHEE, YeM B 3a-
pocisix KyctapHukoB (Betula fruticosa, Salix lanata,
S. vestita). I3 mxoB otmeuensl Polytrichastrum
alpinum, Polytrichum juniperinum, P. piliferum.

B pesynbraTe pacTeHHs B KOHIE amnpels — Ha-
YaJie Mast HCITBITBIBAIOT PE3KUE CYTOUHBIE TTepPeTIaIbl
Temreparyp. Temmneparypa KOpHEOOUTAEMOTO CIIOS
nporpesaetcs 10 +5°C TONbKO B KOHIIE ITEpBOH Jie-
KaJbl Masi. MakCHUMYM TeTIa HAKAIUTUBASTCS K KOH-
1y MIOHsI. BI1ayKHOCTH IMOYBBI HEBBICOKA M ITOCTOSH-
HO HaXOAUTCS Ha ompeneacHHoM ypoBHe — 10—15%
OT Macchl MOYBEL. ITO 00YCIOBIEHO MEXaHNYECKAM
COCTaBOM MOYBEHHOTO CJIOsI, UTO BJIMSET HA OCOOCH-
HOCTH POCTa U Pa3BUTHS BHJIA.

Hwxe npuBoanTCst onmcaHusi COCTOSTHUS TIOITY-
nsiuui Rh. quadrifida va pasHeix xpebrax 3anaaHo-
ro Anras. KonmnyectBeHHbIe U MOP(HOIIOTHYECKIE
XapaKTePUCTUKH BHJA B PA3HBIX IIEHOMTOITYIISAIUSIX
MpuBeACHBI B Tabnuie 1.

Pucynok 2 — Kapra mectoHaxoxaeHuii neHononyisituii Rh. quadrifida 8 Bocrounom Kazaxcraune

Heanoeckaa nonynayua. llomynauust Haxo-
JUTCS Ha CEBEepo-3allaJHOM CKIOHE Xp. VBaHOB-
ckuil B BeIcOTHOM Mipenene 1900-2400 M Hax yp. M.,
BXOAUT B COCTaB JPHAJOBO-OCOKOBBIX aCCOLUALUN
Ha KAMEHHCTBIX U IEOHUCTHIX CKIIOHAX.

III1 pomnonoBo—apuagoBo—ocokoBas (Carex
capillaris—Dryas oxyodonta—Rh. quadrifida) pas-
MeIlleHa Ha CEeBEPO-3aIaIHOM CKJIIOHE Xp. MIBaHOB-
ckuid B BeicoTHOM mipenene 1900-2000 m Hax yp.
M. Ilnomazas renonomysaaua okoio 150 M2 Ko-
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opaunatsl: 50°18°41.1»N 83°47°19.0»E. Yuactok
pa3MeLIeH BEPIINHE IPEBHEU MOPEHBL, I'I€ B 3UM-
HHM IIEPUOJ ITOUYTH OTCYTCTBYET CHEXKHBIM IIOKPOB,
YTO BeJET K BHIMEP3aHMIO MOYEK BO30OHOBICHUS
Rh. quadrifida. OOmee TPOEKTUBHOE IOKPHITHE

6%. OOBIYHO B TPYIIaxX €XKEeT0JHO HaKaIlJTUBAETCS
3HAUMTEIBHBIA OTHAJ, Mepemnpenas, GOpMUPYIOT-
Cs1 JIOKaJIbHBIC MUKPOYYACTKH TIOYBHI, TJI¢ 0OBIYHO
MOCETSIOTCS] MUOHEPHBIE BUIBI, B TOM YHCIIE U PO-
JINoJIa.

Taomuma 1 — Mopdonoro-KoITuueCTBEHHBIE XapaKTepUCTHKK u3yueHHbIX LII1 RA. quadrifida

Mopdosoro- MBaHoBCKas momyJsaLus Kokcunckas nomymnsuus JIuneiickas nomyasus
KOJINYECTBEHHBIC 1111 112 11113 11114 1115
TTapaMeTpat M=*Mm M=£m M=+Mm M=Mm M=Mm
Beicota pactenus 6,2+0,31 10,33+0,81 9,6+0,61 9,6+0,42 7,86+0,47
Jluamerp Kycra 12,6+0,77 22,6+1,32 15,13+1,29 12,3+1,01 22,342.00
Yucno noberos Ha KycT 36,23+3,21 55,2+4,71 45,1£2,91 26,6+1,82 22,2+1,33
Juametp couserus 1,7+0,17 2,3+0,21 2,0+0,32 1,8+0,21 1,6+0,17
Yucao MBETKOB B COLIBETHH 3,240,32 6,1+0,52 6,9+0,46 4,5+0,59 5,34+0,45
[pumeuanne: * p<0,001
PactutensHOCTE B TIpenmenax  ¢UTOIEHO3a II12 POAHOIOBOr0—0COKOBAs (Carex

CIUIONTHOTO TOKpOBa He oO0pasyer, pa3Mmemact-
cs Buje nsTeH. OOIIee MPOSKTHBHOE MOKPHITHE
3,5%. BumoBoi#i cocta, cnarapomuii (puToneHO3
OTHOCHTEJIbHO OCJeH B BHIOBOM OTHOIICHHH.
B coobmectBe nomunupyior Dryas oxydontha
u Carex capillaris, yacto Bctpevatotcs Carex
rupestris, Viola biflora, Thermopsis alpina, Silene
graminifolia, Koenigia alpina o4eHb peaKo oTMe4a-
resa Minuartia verna, Patrinia sibirica.

Rh. quadrifida B cooO1iecTBe BeTpeyaeTcs BUIE
He OOJIBIIUX W30JIMPOBAHHBIX APYT OT ApPyra MH-
KPOIIEHO30B. PacTeHus HaXOSITCS YTHETEHHOM CO-
CTOSIHUH, [[BETCHHE €AMHUYHOE. B OCHOBHOM KYCThI
CTaperoliye, JeTKO pachajaloTcs Ha OTACIbHBIC
KJIOHBI. Ha JI0JTF0 TPOEKTUBHOTO MOKPBITUS POIUO-
JIBl 9eTHIpEXWIEHHOW npuxoauTcsa He o6omnee 3—5 %
OT 001ero. 3UMYIOIINE MOYKH HE KPYITHBIE, OJIETHI
B J[Ba CJIOSI TEMHO-OYPBIMH IUICHYATHIMU YCIITYSIMH.
Kopens ci1abo pa3BuT, OFET TOJCTHIM CIOEM YEPHO-
Oypo# KOpBI 0 3 MM TOJIIWHBI, JIETKO OTCIanBa-
FOIIUICS MPOJOJIBHBIMU TJIacTaMu. PacTeHus paHo
OKpAIIMBAIOTCS B TEMHO-OOPJIOBO-KPACHBIN I[BET.
W3 OOKOBBIX MOYEK BO30OHOBIECHUS Pa3BHBAIOTCS
MEJIKHE BereTaTHBHbIC T00er. bokoBas moyka riry-
00KO pacrojiockeHa B cyoctpare. OTCYTCTBUE Tpa-
BOCTOSI CIIOCOOCTBYET CHIIbHOMY pa3MbIBYy CyOCTpa-
Ta ¥ OTOJICHUIO OCHOBHBIX MOYEK BO30OHOBIICHHS,
YTO MPHUBOJNT K UX BbIMep3aHuto. L{eHomomysius
cTaperomas, MoJAepKUBacTCs 3a cueT Hedhhek-
THBHOT'O BEI'€TaTUBHOI'O Pa3MHOXKEHHS, BO3PACTHOM
COCTaB HapyIIICH.
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capitata+Rh. quadrifida) pa3melieHa Ha CKaJbHOM
MacCHBE, B BEpXOBbsiX peku bombinas [Tonepeuka,
Ha CEBEpPO-BOCTOYHOM KpyTOoM ckioHe. Koopmau-
Hatel 50°18°47.1»N 83°51°18.1»E B BBICOTHOM
npegene 2000-2300 m Hax yp. M. Bux oburaer no
YaCTUYHO 3apOCHIMM yCTyIaM, TPEUIMHAM CKaj H
Mexay oOjoMkamu JpeBHer Mopenbl. CyOctpar
TIIMHUCTO-INEOHHUCTRIA TJIe MPEoOIaTatoT MIOCKHE
meOnn. HarmouBeHHBIH TTOKPOB Pa3BUT C MOKPBITH-
em 10 100 %, koTopbIii 00pa30BaH B OCHOBHOM MXa-
MU TOJIIUHON 10 5 CM M JTUIIaHHUKAMU.
PacturensHBIN TOKPOB COOOIIECTBA C YIACTHEM
Rh. quadrifida chopmupoBaH, o0iiee MPOEKTUB-
Hoe mokpeiTHe cocraBister 10-15 %. B cooOmie-
CTBE 4acTO BCTpedaroTcst Anemonastrum crinitum,
Bistorta elliptica, Dracocephalum grandiflorum,
Pachypleurum  alpinum, Bergenia crassifolia,
Gentiana algida, G. grandiflora, Oxytropis alpina,
Hedysarum austrosibiricum, Festuca borissii, F.
kryloviana, Thermopsis alpina, Dryas oxyodonta,
penko orMeuarorcs Patrinia sibirvica, Huperzia se-
lago, Woodsia heterophylla, Valeriana capitata,
Dracocephalum imberbe. Bepxuss rpanunna L1 3a-
HsATa IJIOTHBIMK 3apOCsiMu Betula fruticosa.
[Momynsiiust poIMOJBI HETIOJIHOYWICHHAS C TIpe-
obnamanueM B3pOCIBIX 0co0el, cCeMEeHHOE B0300-
HOBJICHHE HU3KOE. Pa3MHOXXal0TCS B OCHOBHOM Be-
TeTaTUBHO, IIEHTPAJIbHAs YacTh JEPHUHBI 110 MEpe
CTapeHusi pa3pylIaercsi, pacmafasch Ha MEIKHe
KJIOHBI, KOTOPBIE TEPEHOCATCSA CXOJIOM CHEra WH
OCBITIBIO Ha JIPYTHE YYacTKH. B nepHUHKY 3a9acTyro
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BHeapsitoTes moderu Carex rupestris, Viola biflora,
Patrinia sibirica. CouBeTrsi CHIIBHO TOBPEKICHBI
3amopo3kamu (okoio 35%). Pactenust, mpouspacra-
IOIIUE B MpeJieiax ro-3amaHbIX OMyIIeK Keapaya,
MPAKTHYECKH HE I[BETYT, OJHAKO 00pa3yloT Maccy
BEreTaTUBHBIX MMOOECTOB MJIM MMEIOT JIBa TPU HEIO-
Pa3BUTHIX [BETKA YCHIXAIOUIMX HA PaHHUX JTarax
pasButus. [louku KpymHBIE OJIETH CBETIIO-PBDKEBA-
THIMH HApPY>KHBIMHU YEIITySIMA U TEMHBIMUA BHYTpPEH-
HUMH PACXOASIIUMHUCS 110 BEPXYIIKE.

Kokcunckaa nonynayus. llomynsamus pazme-
IICHAa Ha IOr0-3aMajJiHOM CKJIOHE Xp. KokcuHCkwmii
B paiioHe ckanbHMKa CayruH-KameHb B BBICOTHOM
npexene 19502000 m Hax yp. M. Bua BXoauT B co-
CTaB Pa3HOTPABHO-IHMOHEPHOTO (uToneHo3a. Koop-
muHaThl: 50°28°53.5»N 84°03°49.8»E. 31eck Boige-
JIeHA OJTHA T[EHOTIOIYJISIIHS POHOJIBIL.

s POANOJIOBO—OBCAHUIIEBO—OCOKOBAs
(Carex  capituliformis+Festuca borissii+ Rh.
quadrifida) pa3mellieHa Ha IOro-3amajHOM CKJIO-
HE YaCTUYHO 3apacTarouied ropHol Mmopene. Ilio-
1IaJb TOMYJSIUU COCTaBIsieT okoio 150 M2 Rh.
quadrifida pacter mo TpemuHaM CKal U yriryOie-
HUSIMU MEXJy 00JIOMKaMU MaTEPHHCKOH IMOPOJIBI.
PactuTensHOCTE NpeicTaBIeHa THOHEPHBIMU BH/Ia-
MU, TIOCTENIEHHO 3aCEJISIOIINMH KaMEHHCTBIE CKITO-
HbI rop. [Tonmymsiius Moioast, BOSHUKIIAS OT 3aHO-
ca cemsiH u3BHe. OOpa3zoBaHue IUI0J0B ciaboe, 10
12% uBeTkoB 00pa3ytoT TCTOBKHA. OCHOBHOE KOJIH-
YEeCTBO COIBETHH IIOJCHIXAET, IO BCEHl BHUINMOCTH
OYTOHBI TOBPEXMAIOTCS 3aMOPO3KaMH Ha paHHEU
craguu pa3BuTHA. Rh. quadrifida BcTpedaercs 1o
nepudepur YaCTUYHO 3aKPBITHIX JPEBHUX MOPEH,
¢ noMuHUpoBaHueM ocoku Carex capituliformis.
O6mee mnpoekTuBHOE MOKpeITHE 35%. Pommona
BCTPEUACTCS TOJUJIOMHUHAHTHBIMU TPYIIIAMH OKO-
1o obnomkoB mopon. [lnmomoHomenue ocobeil He
bomee 5%. JlepHUHBI pa3MeIaroTCs C FOr0-3arma-
HOI, MOJBETPEHHON CTOPOHBI BBICTYMAIOIIUX TIIBIO
n ux nepudepun ocwirell. HarmodBeHHBIH MTOKPOB
XOPOIIO PAa3BUT U3 MXOB U JIMIIAWHUKOB C MTOKPHI-
tueM 10 90%.

B coobmiectBe wacto Bctpeuarotcs Hierochloe
odorata, Silene  graminifolia, Hedysarum
austrosibiricum, Dryas oxyodonta, pexe 0TMEUaroT-
cs1 Trisetum spicatum, Koeleria ledebourii, Gentiana
algida, Bistorta vivipara, Thermopsis alpina,
Pedicularis oederi, Chulzia crinita, Patrinia sibirica,
Pachypleurum alpinum, Allium pumilum, Eremogone
formosa, Lloydia serotina. [lanHasi 1IeHOOIYJISAIHSI
Rh. quadrifida nHopmanbHOTO THIIA, CIOCOOHAS K ca-
MOTIOIIEPKAHHIO ITyTEM CEMEHHOTO M BET€TaTHBHO-
T'0 Pa3MHOXKEHUSI, YCIIOBHSI OOMTAHUSI JJ1s1 BUA MOX-
HO CUUTATh OJM3KHMHU K ONTHUMAITEHOMY.

Jluneiickaa nonynayua. Haxonutcs Ha cese-
PO-BOCTOYHOM CKJIOHE Xp. JInnelckuil. ITpumbikaeT
Ha ceBepo-3amajie K rpaHule 3anaaHo-ANTaicKo-
r0 TOCYAapCTBEHHOTO MPHUPOIHOTO 3alOBEIHUKA:
CEBEPO-BOCTOYHAS TPAaHUIA MOMYJISAUA MPOXOAUT
o BepumHe Xp. KokcuHCKUH; 10r0-3anajHas — 1o
peuke Jlarynuxa. Ilomynsiuust opUeHTHpOBaHa C
IOT0-BOCTOKA Ha ceBepo-3amaj]. BrICOTHBIN mpenen
1830-2200 m Hax yp. M. Pembed — CIIOXHBIHA, H3-
pe3aH TIyOOKHMMH YIIETbSMH, TOTUHAMH PEK U
pyubeB, CKalMCThIMM rpuBamMu. MopeHa no 40 m
BBIC, CKIJIOH KPYTOH CJI0XEH KPYITHBIMH 00JIOMKaMH
TOPHOM TOPOBI, YaCTHYHO 3aKpHITHIH 710 30 % pac-
TUTEIILHOCTHIO B BUJIC TISITCH Pa3IMYHBIX KOHPUTY-
pammii Mexry KpyImHBIME TIIbI0aMu mopoabl. CKIIOH
CIJIBHO TIPOAYBaeM IOXKHAMH H IOT0-BOCTOYHBIMU
BeTpaMH. CHEr XOpOIIO 3aJEPKUBACTCS MEXITY
rbi0aMu. PacTUTeNnbHBI TIOKPOB MATEH TUTOTHBIN
C MPOEKTUBHBIM MOKpBITHEM 10 70 %. [TouBeHHBIN
CIIOW TIOYTH He BbIpakeH. M3 KycTapHHMKOB pen-
KO BCTpedaroTcs HHU3Kopocheie ocodu (20-35 cm)
Berberis sibirica.

1114 pPOIAMOIOBO—OBCSHUIIEBAS (Festuca
borissii, F. kryloviana, Rh. quadrifida) pazmemiena
Ha CEeBEPO-BOCTOYHOM CKJIOHE BBICTYIA CKaJIbHUKA.
IOro-3anaguelii MUKPOCKIIOH 3apacTaroliieid Mope-
HbI. O0mee npoexktuBHOE TOKpbITHE 50 %. Penbed
HEOJHOPOTHBIN, 00pa30BaH BBICTYMAIOIIUMHU TJIbI-
0aMu ropHOI MOPOAB! Pa3InYHBIX pazmepos. [1mo-
a/1b, 3aHIMaeMasi [IEHOTIOMYJISINE, He TPEBBIIIa-
et 700 M?. Koopmunate! momyssimun: 50°20°18.4»N
84°14°46.1»E. IlouBeHnsIit citor 1o 15 ¢M, OCHOB-
Has Macca KOpHEeH poJuoibl pa3MelleHa 1o riryoo-
KHM TPEIUHAM.

PacTuTtenbHbINl TOKPOB MpeACTaBiIeH HE3HAUU-
TEeJBbHBIM YncIoM BUI0B (He 6omnee 20 BuoB). Yacto
BCcTpeuaeMble BUILL Aster alpinus, Poa attenuata,
Bergenia crassifolia, Bupleurum longiinvolucratum,
Epilobium lactiflorum, Patrinia sibirica pexe
Berpeuatorcst Allium lineare, Ligularia glauca,
Aconitum anthoroideum, Sedum ewersii, Bistorta
elliptica. Hano4YBeHHBIN TIOKPOB XOPOILIO Pa3BUT, C
MOKPBITHEM 10 95%. Y CIOBUA POU3PACTAHUS IKC-
TpeMasbHble, paCTeHHs HU3KOpocible He Ooree 11
cM. CemeHoueHne ciaboe TONBKO MO TPUKPHITH-
€M TJIBI0.

B nmannoit IIII npopocTKH, XOTS U MHOI'OYMC-
JICHHBIE, HO CyJs 10 YHCIY IOBEHHJIBHBIX M TeHe-
PaTHBHBIX PaCTEHHIA, BEBDKHBAEMOCTh MX HEBEJIHKA.
[omymnsiuyst TOTHOWIEHHAs, HOPMAIBHOTO THIIA.
[loukn KpymHBIE, OAETHIE HECKOIBKUMH CIIOSIMU
IDIOTHBIX KOXHUCTHIX TUICHOK, MTPEIOXPAHSIOIINE 3a-
YaTKH OPraHoOB OT BO3ACUCTBHs HEOIAroNpUsSTHBIX
(akTopoB.
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I 5 [TaTpuHNEBO-POINOIOBO-0COKO-
Bass (Carex stemocarpa, Rh. quadrifida, Patrinia
sibirica) pa3MelnieHa Ha BepXHEH Tpsae KaMEeHHUCTO-
ro U meOGHUCTOro KpyToro ckioHa. KoopauHatel
50°15°33.8»N, 84°15°59.7»E, BricoTa 2139 M Haxg
yp. M. Permped yuacTka ciioskeH KpyITHBIMA 00JIOM-
KaMu 11opojsl. [1ouBBI peIXiIbIEe, OOTaTO TYMYCHPO-
BaHBI, C 3HAYUTEIbHBIM BKIFOUeHUEM mieOHs. [o-
yBeHHBIH ropu3oHT 30—40 cm. HamouBenHslil mo-
KpOB c11a00 pa3BUT, OKPbITHE He npeBbitaet 30%,
COCTaBJICH B OCHOBHOM W3 MXOB U JINIIIAWHUKOB.

PacTurensHOCTD €11a00 BBIpakeHA OTMEYaeTCs
MSATHAMHU WJIM TIOJIOCAaMH IO HAIlPaBJICHUIO BETpa C
IOT0-BOCTOKa Ha CeBepo-3amaji, o0Iiee MPOEKTHB-

HOE MOKphITHE 0 5—7 %. B neHomomymsuu ya-
cro BerpedaroTcs Bupleurum longiinvolucratum,
Gentiana algida, G. grandiflora, Crepis chrysantha,
Schulzia crinita Pedicularis amoena, P. oederi,
Huperzia selago, Dracocephalum grandiflorum
pexe Silene graminifolia, Dracocephalum imberbe,
Pachypleurum alpinum, Bergenia crassifolia. Ponu-
ona pacreT auddy3HO MO BCel TUIOMAAN KYPTUHBI
u no ee nepudepun. Poanona cenurcs ¢ 1oro-3a-
Maja BEICTYNAIOMIUX TIIBI0 C TOABETPEHHON CTO-
ponbl. OOmias miomaas ydactka okosno 1500 m2.
KopHu poamoinsl HampaBiieHBl B BEpX IO CKIOHY.
OHTOreHeTn4ecKas CTpyKTypa HeHONOmyauuii Rh.
quadrifida noxa3zana B Tadnuie 2.

Ta6amua 2 — BospactHas cTpykTypa neHonomynsuuii Rh. quadrifida

BospacTHsle MBaHOBCKast MOMYIISAIHS Kokcunckas momynsiius JluHeiickas monmynsIys
cocrosHus (%) 1111 112 11 3 14 LIT5
IIpopoctku - 3,8+0,27 0,3+0,01 8,9+0,52 3,2+0,28
IOBUHUILHEIE - - - 1,34+0,45 2,8+0,44
NmarypHsie - 0,8+0,03 1,5+0,10 - 0,4+0,07
BuprunuibHsie 2,54+0,32 0,2+0,01 1,8+0,21 0,67+0,23 -
T'eneparuBHbIC 0,3+0,08 0,4+0,06 0,8+0,12 1,33+0,24 1,6+0,19
CeHMIbHBIE 0,9+0,02 - 0,8+0,06 0,4+0,09 1,1+0,29
[Ipumeuanue: * p<0,001

3akiar0ueHue, BbIBO/bI

[To pesynbTaTaM NpPOBEACHHBIX HCCIICIOBAHUIMA
YCTAHOBJICHO YTO PACTUTEIbHBIN MOKPOB B MeCTax
oburanus Rh. quadrifida oTHOCUTENEHO OemeH B
BH/IOBOM OTHOIIICHHU WJIN MPAKTUYECKH OTCYTCTBY-
eT. MecTooOuTaHHs BHJA TPUYPOUCHBI K albIIHI-
CKOMY U TOPHO-TYHIPOBOMY IOSICY B BBICOTHOM
mpenene 18002400 m Han yp. M. Rh. quadrifida
O0OHUTaeT MPEUMYINECTBEHHO HA OCTAHIIAX, CKalax,
[0 MEJIKO W KPYIMHOOOJOMOYHBIM OCBHIIISIM, MOXO-
BO-JIUIIAWHUKOBBIM, IPHUAIOBBIM 1 KAMEHUCTO-0CO-
KOBBIM TyHIpaM. Buj yaie Bcero BCTpedacTcs B
coobmiecTBax ¢ yuactueMm Carex capituliformis, C.
capillaris, C. rupestris, Dryas oxyodonta, Bergenia
crassifolia, Aster alpinus, Patrinia sibirica,
Saxifraga sibirica, Astragalus alpinus, Festuca
kryloviana, F. borissii, Viola biflora, Schulzia
crinita, Hedysarum austrosibiricum, Thermopsis
alpina, Gentiana grandiflora.

Bo Bcex o0cnemoBaHHBIX COOOIIECTBAaX Mpe-
BaJIMPYyeT BEreTaTHBHOEC BO300OHOBJICHHE BUaa. B
CpPeIHEM IO BCEM MOMYJISAIMSIM MOTSHIMAILHOES
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CceMeHOoIIeHne cocTaBisieT 3288 ceMSHOK Ha OJHY
0co0b, peanbHoe — 1692 mt. KospduuueHt cemu-
Hudukanuu — 51,4%. I'pyHTOBas BCXOKECTh BUAA
B mpupoJie coctapisieT 75%. B cneacTBum cypoBbIx
yCIIOBUI OOWTaHHUS CEMEHHOE pPa3MHOKEHUE HU3-
KOe, TI0CJI€ MEePBOW MEePEe3NMOBKH TOTHOAET MOYTH
85% cesHI1EB.

OTMEUYEeHO BBICOKOE BETE€TaTUBHOE Pa3MHOXKE-
HHE HAa yYacTKaX TOJICTOTO MOXOBOTO ITOKPBITHSL.
Cocrosinue Rh. quadrifida B 1113, 1114 u LII15
HOPMAJIBHOTO THIIA CITIOCOOHOE K CaMIOIeP KaHUI0
CEeMEHHBIM M BereTaTUBHBIM crocooom. B III11 u
LI12 Bux monmaep:kuBaeTcs 3a cUeT HEIPPEKTHB-
HOTO BETeTaTUBHOTO Pa3MHOXEHHsI, BO3PACTHOM
coctaB B nmanHbeix L1 mapymen. Bum obutaeT 1mo
€1a003apoCIIUM y4acTKaM, UMEeT HU3KYI0 KOHKY-
PEHTOCTIOCOOHOCTD, TI0 MEpe 3apacTaHHs yJacCTKOB
JICPHOBUHHBIM M KOPHEBUIIIHBIMH 3JIaKaMH TTOITYJIs-
MU POJIMOJIBI BBITIA/IAIOT U3 COCTaBa (DUTOIIEHO30B.
Bun kpaiiHe pelnkuii, HHTEHCUBHO COKpalarOLIUi
YUCJICHHOCTh M IUTONIAMX TOMYJISAIUH, CYUTaeM
00s13aTeIbHBIM BKIIOUCHHUE B CICIYIOIICE U3JaHHE
Kpacuoit kauru Kazaxcrana.
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KA3AKCTAHHbIH, OHTYCTITI MEH OHTYCTIK-LUbIFbIC
AUMAKTAPbIHbIH, BMOAAYAHTYPAIAITI
XXIOHE TOINbIPAK K¥HAPADBIAbITbIH CAKTAY MAKCATbIHAA
KOIMXbIAAbIK, BUAAUABI XXEPCIHAIPY

Kasipri TaHAa ayblA LIApyaLLbIAbIFbIHA aPHAAFaH EriCTiK aAKanTapbiHbIH YAFalObiHA GaNAAHbICTbI,
KOpLUaFaH OpTaHblH €H Herisri KepceTKilli TOMbIpaK, KyHapPAbIAbIFbIHbIH, HallapAaybl 6GarikaAyAa.
KasakcTraHaa eriHwiAik aymakTbiH, 1/3 6eAiri Aerpasaumssa yllbiparaH HEMECE TOABIKTal Kayin-KaTepAe,
10 MUAAMOH reKTapAaH aca ericTik XXepAep KernTereH xXbiaaap 60iibl urepiameyae. COHAbIKTaH, Tabun
pecypcTapabl TUIMAI ManAaAaHy MakCaTbIHAQ >KYPri3iAreH ocbl >KymMbicTa KasakCTaHHbIH, eriHwiAiK
ayMarblH >KaKCapTy >KOHe cCaKTamn KaAyAbl Herisre aabin, KerKbIAAbIK, Omaaiabl KasakCTaHHbIH
OHTYCTIK )XKOHE OHTYCTIK-LLbIFbICbIHA €Hri3y KapacTbipbiAfaH. KerxbIAAbIK, 6uaan ecimairi KasakcraH
aymarblHAQ aaraw peT 2020 xxbiaaaH 6actan KasYY XbiAblKanbiHAA )koHe AAMaTbl 0B6AbICbIHAA 6CIpIAinN,
GeniMaeAyi 3epTTeayAe. 3epTTey HOTUMXKECIHAE Oip>KbIAABIK, OMAAM MacafFbiHbIH, Y3bIHAbIFbI OpTalla
ecerneH 12-12.5 cMm Kypaca, KermkbIAABIK, 61Aai COPTbIHbIH Macarbl 15-16 cMm Kypaabl. EH y3biH Macak,
Y3bIHAbIFbI 17 CM-Te AeitiH XeTTi. XKbIAbKai XaFAablHAA KOMKbIAABIK, OMAANABIH 6CYi MEH AamyblHa
KYKIPT KOCbIAFAH >KaHA TbIHAMTKbIW TYPAEPi KOAAAHbIAAbI. KOpPBITbIHAbIAQA KEAFeHAE, >KblAbIXKai
>KarAanMblHAQ, GakbiAay HYCKACbIMEH CaAbICTbIPFaHAQ KYKIPT KOCbIAFAH TbhIHAMTKbIL KOAAQHbIAFAH
>KarAamAa KOrKbIAAbIK, OMAAMABIH ©6CYyi MEH AaMybl >KOFapbl kKepceTkillike ne 60AAbl. KerkbIAAbIK,
61Aa OCIMAITHIH OHTIWTIr 6aKbiAay HYCKACbIHAQ — 76,6%, KYKIPT, AMAaTOMUT >XKOHE TMOBUT KOCbIAFaH
>KaFaaraa >xorapbl 81.7 %-abl kepceTTi. EricTik >kaFaariblHAQ TOMbIPaKTbiH KYPaMbl aliKbIHAAABIM, ©cCyi
MEH AaMyblHa arpoBMOAOrMSABIK Taxipnbe Xyprisiaai. COHFbl yakbITTa KOMKbIAABIK, AAKbIAAAPAbI
narMAaAaHYAbIH 3KOAOTUSABIK, YKOHE 3KOHOMMKAABIK, >XaFblHAH TUIMAIAITI akbiHAAAYAQ. BipiHwiaeH,
JKbIA CalblH €ry HayKaHblHA LLbIFbIH YHEMAEAEAI, EKiHLIIAEH, TOMbIpak, 3PO3USICbiH BOAAbIPMAADI,
COHbIMEH KaTap, NaiAAAAHbIAATbIH CYy MBALLEPIH a3alTyAd MaHbI3AbI.

Ty#in cesaep: Poaceae, Thinopyrum intermedium, MOpOAOrMs, OHFILTIK, XKbIAbIXKaM, TOMbIPAK,
KYHAPABIFbl.
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Introduction of perennial wheat to conserve the biodiversity
and soil fertility of the southern and southeastern regions of Kazakhstan

Currently, due to the increase in acreage for agriculture, the most important indicator of the envi-
ronment is the deterioration of soil fertility. Agriculture in Kazakhstan 1/3 of the territory is subject to
degradation or is under complete threat, more than 10 million hectares of arable land have not been
developed for many years. In order to effectively use natural resources, the work provides for the intro-
duction of perennial wheat in the south and south-east of Kazakhstan, based on the preservation and
improvement of the agricultural territory of Kazakhstan. A perennial wheat plant is being grown and
adapted in the greenhouses of kaznu and Almaty region for the first time in Kazakhstan since 2020. As a
result of the research, the length of the ears of annual wheat averaged 12-12. 5 cm, the ears of the variety
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of perennial wheat-15-16 cm. The longest Ear reached 17 cm in length. In greenhouse conditions, new
types of fertilizers with the addition of sulfur were used for the growth and development of perennial
wheat. In conclusion, it should be noted that in greenhouse conditions, under the condition of applying
fertilizers with the addition of sulfur, compared with the control variant, the growth and development of
perennial wheat had higher indicators. The germination of a perennial wheat plant showed a high level
of 76.6% in the control variant, with the addition of sulfur, diatomite and thiovite-81.7%. In the condi-
tions of arable land, the composition of soils was determined, an agrobiological experience of growth
and development was carried out. Recently, the ecological and economic efficiency of the use of peren-
nial crops has been determined. Firstly, the costs of the sowing campaign are saved annually, secondly,
soil erosion is prevented, and it is also important to reduce the amount of water used.

Key words: Poaceae, Thinopyrum intermedium, morphology, germination, greenhouse, soil fertility.
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BBeAeHMe MHOrOAETHEH MEeHMLb] B LLeAsiX COXpaHeHusi Guopa3Hoobpasus
M NAOAOPOAMS MOYB I0ra 1 10ro-Boctoka Kasaxcraxa

B HacTosiLLee Bpems B CBSI3M C yBEAMUYEHMEM MAOLLAAM MALLHU AAS CEAbCKOrO XO351ACTBA OCHOBHbIM
NMokasaTeAem COCTOSIHUSI OKPY>KatoLLEN CPeAbl SBASETCS YXYALLEHME NAOAOPOAMS nouB. B KasaxcraHe
1/3 NaxoTHbIX 3eEMEAb AErPAAMPOBaHA MAM HAXOAUTCS MOA Yrpo3oi, a 6oaee 10 MUMAAMOHOB rekTapoB
MaxoTHbIX 3eMeAb He OblAM OCBOEHbI B TEUYEHME MHOTUX AET. B ueasax obecneyeHus aphekTMBHOro
MCMOAb30BaHUSI MPUPOAHBIX PECYPCOB HEOBXOAUMO TMPEAYCMOTPETb BHEAPEHWE MHOIrOAETHEN
MLIEHMLbI Ha toTe 1 Ioro-BocToke KasaxcraHa, MCXOAS M3 COXPAHEHWS U YAYULLEHUS MaXOTHbIX 3EMEAb
KazaxctaHa. MHoOroAeTHee pacTeHue MLIeHWUbl BNepBble M3yyaeTcsd Ha TeppuTopumn KasaxcraHa c
2020 roaa B Tenamuax KasHY n AamatuHckoi o6aactu. B pesyabtaTte nccaep0BaHMin AAMHA KOAOCHEB
OAHOAETHEM MLLEeHNLbl COCTaBMAA B CpeAHeM 12-12,5 €M, KOAOCbEB COPTA MHOMOAETHEN nieHuLbl — 15-
16 cm. CaMblit AAMHHBIV KOAOC AOCTUT AO 17 CM B AAMHY. B TENAMUHBIX YCAOBMSIX AAS POCTA M PA3BUTUS
MHOTOAETHEN MILEHWLbI NMPUMEHSIAM HOBbIE BUAbI YAOBpPeHUin ¢ aAobGaBAeHMeM cepbl. B 3akAloueHue
CAEAYET OTMETUTb, YTO B TEMAMYHBIX YCAOBMSIX, MPU YCAOBUM BHECEHUS YAOOPEHUI C AOOABAEHMEM
Cepbl M0 CPABHEHMIO C KOHTPOAbHbBIM BAPMAHTOM, POCT M Pa3BUTUE MHOTOAETHEN MLLEHMLbI MMeAn Goaee
BbICOKME MoKa3aTeAn. BcxoxkecTb MHOroAeTHero pacteHms nueHuupbl nokasaa 76,6% B KOHTPOABHOM
BapuMaHTe, BbICOKWMIA YPOBEHb MpPW AOOGABAEHUM Cepbl, AMaToMuTa M TMoBMTa — 81,7%. B noaesbix
YCAOBUSIX ObIA OMPEAEAEH COCTaB MOYBbI, NMPOBEAEH arpoBMOAOrMYUECKMIA OMbIT POCTa M pa3BuTUS. B
NMOCAEAHEE BPEMS OMPEAEASETCS SKOAOTMYECKasd M 3KOHOMMYecKas 3(peKTMBHOCTb MCMOAb30BaHUS
MHOIOAETHUX KYAbTYP. BO-NepBbIX, eXXKeroAHO 3KOHOMSITCS 3aTPaThl Ha MOCEBHbIE PabOTbl, BO-BTOPbIX,
NpeAOTBPALLAET 3PO3MIO MOUBbI M MMEET BAXKHOE 3HaueHue AAs 3D(PEeKTUBHOIO MCNOAb30BaAHMS BOADI.

KaloueBble caoBa: Poaceae, Thinopyrum intermedium, MopcOAOrusi, BCXOXECTb, TenAmua,
NMAOAOPOAME MOYBDI.

Kipicne aIMacTHIPy KYMBICTAPBl KApKBIHABI IKYpri3iie
Oacrazpl, ceOeli, OIpPKBUIABIK ©OHIM OHIIPICIHIH
Kazipri yakpirra Kazakcranma KIMMaTThIH — TaOUFaTKa OKeliep 3ajalibl Ja koK emec. Kazipri

KbUIbIHYbIHA OalJIaHBICTBI JKOHE AaCTBhIK ©HJIi-
PpicCiHIH SHEPTHUS CHIMBIMABUIBIFBIHBIH aAPTYBIHA Opait
MaHBI3[IBI AKOJOTHSUTBIK KOPCETKIITep OOHBIHIIA
TaOWFU pecypcTap MEH KOpILIaFaH OPTaHBIH JKaii-
KYHiHiH mpoOmeMacel  TybHIayna. Emimizge
eriHIIUNK ankaOblHaa Ougail JakpUIbl Iaijana-
HBUJIBIM MacIITa0ObIHA ColiKec Kol 6acTan Typ. bunai
omeM OOUMBIHIIIA TaFaM ©HIMIEpl CYPaHBICHIHBIH
70% anampl. COHFBI YaKbITTa, ayBLT MIAPYaAITBUTHIFBI
JaKbLIIapbIHA Oazama PETiHIe-KOIDKBUIIBIK
JMaKpUIAApAbl KeHIHEH KOJJaHy KOJFa aibHyZa,
OIpXKBUIABIK JaKbUIAAPABl KOIDKBUIABIK JaKbUIMEH
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TaHAa KOpIIaraH OPTaHbl KOpFay MaKCaThIHAA
eTiCTIKTe KOIDKBUIIBIK JTaKbLI ©CIPYIiH TaOUFaTKa
TUIMJUTITT  €CKepilin, OipKbULABIK JaKbLIIapabl
KOIDKBUIIBIK TaKBUIIapMEH aIIMaCTBIPY b
KaHIaHJBIPY KYMBICTaphI XKYprizitye.

Ocblfan opaii, KOIDKBUIABIK OHIail copTTapsl
CEJICKIIMSITBIK JKOJIIAPMEH JKacany/la, KOIDKBUIIBIK
Oumaii amy ymiH Oumail eciMIiri — MOJCHHU
OlpXkbUINBIK ~ Triticum aestivum MeH >Ka0aiibl
ounmaiieiktan Thinopyrum intermedium KOTDKBUTIBIK
OuIaiibl aNbIHIBI, MOJCHU KOIDKBLIABIK Onmai AKIII
3epTTEYIIUIEPiHIH  CENEKIMSUIBIK  JKETIKTIKTEepi.



M.C. KypmanbaeBa xoHe T.0.

Oprama ecemnmneH 5-6 KbUT ©CETIH KOIDKBUIIABIK
Ommail eciMIiri KopImaraH OPTaHBIH SKOJOTHSIIBIK
axyaJiblHa OH 9CEPiH TUT13eTIH/Ir aHBIKTATy 1A,

Kepnza ContycTik AMepukana KemnTereH 3KO-
JOTHSIIBIK,  JKOHE DKOHOMUKAIIBIK APTHIKIIBUIBIK-
Tapfa We aIFallKbl KOMMEpLHSUIBIK ©CipiuIreH
acThIK JaKbUIbl. OCBI KOCAPJIBI MaKCaTTaFbl aCTHIK
JKOHE JKEMINON MaKbUIMAPBIH EHTI3y Ke3iHIeri
HeTi3ri mpobieManapiasiH Oipi eriH  KHHAYIBIH
KeWiHT1 KbUINApPBIHAA aCTHIK IIBIFBIM/IBLUTBIFBIHBIH
TeMeHeyl O0onbn TaObuTamel. COHIOBIKTAH ETiHII
JKUHAIl aJlFAaHHAH COH OHJICY OMICTEepiH KOJIIAHBIIM,
COPTTapABIH iMIKi O9CEKeNIeCTiriH a3alThII, YaKbIT
oTe kene Kernza moHIHIH OHIMIUITIH cakTayFa
Oomazpl. Backapy omicTepiH OHTalIaHABIPY aPKBLIBI
Kernza acTeIK 6HIMAUIITIH caKTay YIIiH KOCHIMIIIA
3epTTeynep Kaxer [1].

KemxpUIIbIK TaKbUIIap KONTEreH KbUI1Iap OOUbI
JKEP KAMBUIFBICHIH CaKTall, bUIFAT MEH KOPEKTiK
3arTap/pl a3alTyra KaOUIeTTI KeINTereH Tepic
OHMOTHKANBIK >KOHE aOMOTHUKAIBIK JKOJOTHSIIBIK
¢dakropiapra Te3iMmi. KemmKbpUIABIK IakbUIIap
Ka3ipri yakpITTa OJEMIIK a3bIK-TYJIK XYyHeciHae
YCTeM/IIK €TETIH XbUIABIK JaKbULIApPFa aHAFYPIIBIM
TYpaKThI Oajgama OOJIBIT Ta0bUTanbl. JKBUT CABIHFBI
JIOHJTI JaKbLIAap skahaHIbIK a3bIK-TYJIIK KYHECIHIH
MaHb3MbI 06Tl OONFaHBIMEH, OJapiblH OipKaTap
KeMImuTikrepi 0ap. Mbicanbl, OipKBUIABIK TAKbLI-
JapJIbl JKbUT CAHBbIH OTHIPFBIZY KEPEK, COHJBIKTaH
KYHJICTIKTI JalanblK ONepalusuiapabl JKoHE oIl
©CeITENTeH MBIFBIHIAP MEH 0acKapyasl KaKeT eTel
[2]. Kemxbinabik Ounaiiaein Thinopyrum interme-
dium OuikTirine OalnaHBICTBI AaCTBIK OHIMIUIITI
TOMEHCYI MYMKIH. OCIMAIKTEpPTre 6cy peTTeTilliH
€HTi3y HOPMACHIHBIH, JKEM LIOM KUHAY MEp3IMiHiH
JKOHE a30T HOPMACHIHBIH, JXep YCTi OeliriHiH
OmomaccachiHa, acTBIK IIBIFBIMIBUIBIFEI MEH OHIM
WHJIEKCIHE 9CepiH aHBIKTay OapBICBIHAA, OCIMAIKTIH
OuikTiri 6%-ra ToMeHAereH, acThIK OHIMALIIT 26%-
Fa ’OFapbl, a1 6acka dakTopiiap OOWBIHIIIA OpTalia
JICHTelre KaparaHaa TeMEH, eriH uHiekci 48%-ra
JKOFapbUIarad. OCIMIIKTepAiH OMIKTITiH TOMEHAETY
aCTBHIK KOHE KEMILeIl OHJIIpic KYHenepiHae acThIK
OHIMIIITIH apTTHIPYIBIH AJIFBI CTPATETHSICHI OOTYBI
MYMKiH [3].

Ericren xeliH exi HeMece OHaH Ja KOII KbLI
imriHae eHiMJi OONAaThIH KOIDKBUIIBIK IaKbUIIap
JKBIT CaWbIHFBl JIOHMAI JaKbUIAApABl OHIIpYMEH
0alilTaHbICTBl KEHOIp SKOJIOTHSUIBIK MAceNelepaiH
BIKTUMAJ IIemniMi Oojeim  Tabbuiagel  [4, S].
KeImKeIaplK TaKpUITapMEH KaMTaMachl3 €TiIreH
TYPAaKThI TONBIPAK )KaMbUIFBICHI TOITBIPAK SPO3HUSCHIH
a3afTeIim, kabailbl >kaHyapJiapAblH TIPUIUIIK €Ty
OpTachblH KaMTaMachl3 eTelli. KeImKbUIIBIK JaKblI-

Jlap COHBIMEH KaTap KOPEKTIK 3aTTap IbIH )KOFaTybIH
JKOHE CYABIH JIACTAaHYBIH a3aiTa ajajgbl IKOHE
TOMBIPAKTHIH IIaMaJiaH THIC OHIENyIMEH TO3FaH
TOMBIPAKTBI ~ KaJMblHA KEATIpyre KeMeKTecei
[6]. Erinmmmikre  OipKBUIABIK  JaKbLULIAPIBI
ery OapbpICBIHAA XBUI CaWbIH ayblp TEXHUKAHBI
KOJIJIJaHy  calilapblHAH JKEpJEri  KO3FaJIbICTaH
TYBIHJaFaH TONBIPAKTHIH  THIFBI3ANYBl  COHFBI
Ke3Zepl TOMBIPAKTHIH HETi3ri  (yHKIHsIaphIHA
KaTBhICThI YJIKCH Mpo0jieMa TyFbi3yaa. KemKeuiabIk
JAKbUIAAp TOIBIPAKTHIH THIFBI3AATybIHAH KEHiH
TaOUFW KaJMTBIHA KENTipy >KYMBICHIH JKaKcapra
anajel, ce0e0l KOIKBULIBIK JaKbUIap eriIreH COH
5 KpUTFa JEHiH TONBIPAK THIFBI3IANYBIH a3alTyFa
BIKIAneH  THTi3emi. OcbIFaH opail, KajlmblHa
KENTIpyJiH BIHTAJAHIBIPY LIapaliapbl KaKeT, Kol
KBUIIBIK JaKbUIAAp TOMBIPAKTHIH THIFBI3IaTYbIH
TOMEHACTYIIH €H YIKEH ajeyeTine ue 60mmsl [7].
Anaiina, KOIDKbULIBIK JOHII JaKbUIIAPIbIH
KeOip BIKTUMAaJ KEMIILTIKTEPiHEe KBUIIBIK JaKblI-
JlApMEH CaJIbICTBIPFaH/Ia TOMEH acCThIK JaKbUIAaphl
JKaTallbl, NaKbULAAPABIH aybICTAajibl €rici apKbUIbI
3USTHKECTEPMEH KYpPeCcydiH MYMKiH emecTiri [8],
COHBIMEH KaTap JKayblH-IIAIIBIHHBIH alMaKThIK
3aHJIBUIBIKTAPbIHA OalIaHBICTBl CYABl KEHIHCH
naiiganany [9], Oy1 makeUIIapABIH TYPaKTHUIBIFBIH
JKOHE KYPFaK Jkepiiepieri OoJialiak JTaKbLIIap.Ibl
mekTed amanel. Kernza kermkeuiablk Owman (7hi-
nopyrum intermedium) — AKL ¢epmepnepi yirin
KOMMEPIHUSIBIK KOJ JKETIMII OOJNaThIH KOITereH
9KOKYHENiK KbI3METTepAl YChIHY MYMKIiHAIri Oap
YKaHa KOTDKBIIBIK ACTHIK KOHE JKEMIIION TaKbLIIAPHI.
By mepcriekTHBanmbl MOICHHUETTIH OMIPIICHIIT
XKOHE OJaH 9pi KeHerol ¢epmepieplid eMmip cypy
KOKETTUTIKTEpl MEH OJIAPIBIH ayBUIIIAPYalTbUTBIK
XKYHenepiHiH KypbUIBIMBIHA KaJlai colKec KeNleTiHiH
TYCiHyAl KaxeT erefi. bapnsik dhepmeprep skcme-
pUMEHTTEp MEH JKaHa oMIiCTepIi KOoJJaHyFa OH
Ke3KapacTa JKoHE oyap Oip Me3ruife SKOJIOTUSIBIK
JKOHE HKOHOMUKAJIBIK apTHIKIIBUIBIKTAphIHA Oaiia-
HbICTBI KepH3ara KpI3BIFYIIBUIBIK TaHBITTEL. Dep-
MepJiep OCIpYAiH OHTAWIBl JAiCTepi, KEMIIONTIH
TaFaMIbIK  KYHJBUIBIFEIH ~ Oaranay, KeITereH
KbUTIAp OOWMBI acTBIK OHIMIIITIH Kalai cakray,
apaMIIenTepMeH Kypecy, HaphIKTap koHe Keph3za
KYHeJIepiH JKOHOMHUKANBIK Oaramay  Typalsl
aKnaparka KbI3bIFyIIBUTBIK TaHbITYAa [10].
KemxpuinblK nakpuiap xabaibl ©CIMIIKTEepi
ecipy apkputbl [11] koHe xabaifbl TyBICTaApBIMEH
0ip KBUIIBIK JaKbUIIAPAB OYIaHIACTHIPY apKbLIBI
skacanapl [12, 13]. Meicanbl, KOIDKBUIABIK ITOHII
Kapa Ounait (Secale cereale L.) KOIDKBIIABIK *Ka-
Oaitel Kapa Oummaiimen (Secale montanum Guss)
OyJIaHIACTBHIPBULIBI. ACTBIKTBIH TOMEH IIIBIFBIM-
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JIBLIBIFBIHA KapaMacTaH, KOIDKbUIABIK Ounait (7Thi-
nopyrum intermedium) KOMMEPIFSUIBIK OHIMIEP IS
KOJIIaHBUIATHIH ~ AIFAallIKbl  KOIDKBUIABIK — aCTBIK
JaKpUIIApel  OOJIBINT TaOBUIAABl JKOHE IKAKBIHIA
OCIpUITeH  JAKBUIABIH  JKeTUITIPUITEH  CYPBII
“Kepn3a” petinue carbuiafsi [ 14].

Kemmkplnaslk OvpaiiflaH ajbIHFaH JOH, dIETTE,
Oip XpUIABIK OMpaiifa KaparaHAa aKybl3 Meumepi
KarblHaH xorapel [15, 16]. bumaiiae opTypii
KOIDKBUIIBIK ~ COPTTApBIHAAFhl  aKybI3  KOHIICH-
TPALUACHl TEKCEPY PETIHJC MalaliaHbLIATHIH KaT-
THI KbI3BUT Ommait yrmiH 12%-0eH calbIcTBIpFaHia
18%-man 25%-ra JeciiiH e3repeTiHi aHBIKTAIIbI
[17]. Kemkpuimblk OWTAWIBIH EpeKIne TOMIIK
porIIi HaH HeMece ChIpa JKacay/ia KbI3bIFYIIBITBIK
Tyasipansl [18]. XKeprinikri HeMece 3KOIOTHUSIIBIK
Ta3a OHIMJEP/Ii CaThIN ATaThIH TYTHIHYIIBUIAP YIIiH
KOTDKBUIIBIK aCTHIK Mmaiaansl [19].

Kermxkeumasik 6unait noamepi Amepuka Kypama
HIrtarrapeinaa “KepHsa” peTiHae caTbUIaThIH KOIl-
KBUIIBIK Jkemiien. OHBIH KEH TaMblp JKykeci
TOTBIPAK dAPO3UACHIH, CYIBIH JIACTAHYBIH JKOHE
KOMIpTeri IIbIFapBIHABUIAPBIH a3alTyFa KOMEK-
Tecemi. A30T THIHAWUTKBIITAPHIH KOJNIAHY >KOHE
KEMILIOT KUHAY KAPKBIHIBUIBIFBI JKEP ACTBHIHIAFbI
Oromacca MEeH KYPBUIBIMJIBIK €MEC KOMIipCyJIapIbIH
KOHIIEHTPAIIMCHIHA 9Cep eTyi MYMKiH, OyJ1 KeHiHTi
KBUIIAPBI 6cyre acep ereni. Kernza Koc MakcarThl
JKy#eciHme KeMIIeI KoHe acThIK peTiHIe, COHmIal-
aK, )kKMHay OapbICBIHIA KEpP YCTi XKOHE KEp acThl
OWmail IMIeNTEepiHIH apaiblK OHIMIUITIHE 3WSIH
TUT130eUTIHAITIH KepceTeni [20].

OYHKIMOHAIBI 9P TYpPJIi KOIDKBUIABIK JaKbLI-
JApMEH e3apa SpeKeTTeCy OCIMAIKTEPAi KOPFay IbIH
OipkaTap apTHIKIIBUIBIKTAPBIH KaMTaMachl3 eTe
amagel JKOHE JISCTYPI  aybUIMIApyallbUIbIFbIHA
TYpakThl Oanama petine Oemineni [21, 22]. lakpui-
Iapapl OyMaHIACTRIPYABI MOICHU OCIMIIKTEPIIiH
pecypcTapeiH OaphlHINA TalJanaHy >KOHE apam-
HIONTEPIiH JKapbIKKa, KOPEKTIK 3aTTapra KoHe CyFa
KOJI JKeTKi3yiHe jkoi OepMey YVIINiH mMaimanaHyra
Oomaner [23].

Kbt 00#BI ©CIMIIK KaMBUTFBICHI TOTBIPAKTHIH
(bM3UKANBIK KOHE XUMUSIIBIK KACHETTEPiH JKaK-
CapTyMEH Karap, TOIbIPAKTaFbl OPraHUKaJIBIK
3aTTaplbliH Ke0eliMeH Oipre TOmBIpaK TMEH CYIIbI
Kopraiabl. KemKelIbIK JaKeUIIap JKyHeIepiHaeri
TOTIBIPAKTap, SMIETTE, CYABIH HHOUIBTPAIUSICH MCH
CaKTaTybIHBIH )KOFapPbUIaybIHA e, OYJI TOMBIPAKTHIH
arysl MEH 3pO3WSICHIH azaitansl [24, 25]. Arpo-
JKOXKYHenepneri  KOIDKBUIABIK  JAaKbUIIAPIbIH
WHTETpalMsiChl Cy OCTiH WIeTiHIIIEpJCH, arpoXu-
MUSIIBIK ~ JKOHE KOPEKTIK OpTajaH KOpFaijibl.
Kimkenraii Tamplp xyHeci MeH OeTki KabaThl
MIEKTEY)i  OOJFAHIBIKTAH, OTBHIPFRI3YJAH KeHiH
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TOTBIPAKTBl 0ipa3 yakpITKa OCall KaJIbIPaThiH
aObIK JaKbLIIAPMEH CaJbICTBIpFaHaa, Oip per
TaMBIpJIAHFaH KOIDKBUIIBIK IAQHIEP HUTPATTAPABIH
CUITUIEHYIH OHE bLJI OOMbIHA KOPEKTIK 3arTap-
IIBIH TaChIMaJIaHyblH TOMEHAETYyl MYMKiH [26].
Kemkbuinplk Oupaiijla HHUTPATTAPIbIH KB
cinTinenyi 0ip XKBUIABIK OMITalMEH CAIBICTBIPFaHIIA
98%-¥a TeMeHIeTeHi OaiiKanIbl, €Ki ociMIiK Te Oip
rektapra 90 kr a3orieH OalbIThUIFaH [27].
KemKpuIasIK JaKelIaapAblH BEreTaTuBTI OWo-
MaccachlH J>KHHAY OJapAblH KIpiCTLriH  apT-
TBIPAJIBI XKOHE KBUIIBIK TOHII TaKbUITapMEH CalTbIC-
TBIpFaHJAa TOMEH JOHJI JAKbUIAApIbIH OPHBIH
TonThIpyFa kKemekrtecemi [28, 29]. KemkpuimbIk
OH/AI  JaKbUINAPAbIH OipKaTapblH  KOIDKBUIIBIK
Oumali ’koHE KOIDKBUIIBIK Kapa Oumadl CHSIKTBI
KOC MakcaTTa HOHII HaKbuImap MEH IKeMIIeI
JaKpUIIapel peTiHAe naiigananyra Oonamsl [30].
Kemimmenm meH OCIMIIK KaJABIKTapBIH JKUHAYFa
Oanmama peTiHjie MayChIMHBIH OachIH/Ia BET€TaTUBTI
ecyJie ca0aKThIH y3apybIHa JKOHE JOHHIH JaMybIHA
JeiiH, COHIai-aK acThIK JKMHAJIFaHHAH KEWIH KeIl
BEreTaTHBTI ©Cy YVIIiH YH j>KaHyapiapblH >KaWbIIl
xKioepyre Oomamel. Erictik Toxipubenep Kerr-
KBUIABIK OWjail OyaaHgapbl MEH acThIK ©HIM/Ii-
JITIHIH a3/1a ToMeH eyl epre Aedounanusra, SsFHI
KOJIAWChI3 SKOJOTHAIBIK (haKTOpIapIblH dCepiHeH
OCIMIIKTEp/ICH TYCETIH J>KamlbIpaKTapblH KyObI-
JIBICBIHA TOTETI Oepe amaTBIHABIFBIH KopceTei [31].
3epTTey eriCTIKTiH OHIMIUTITiH apTTBIpy, map-
HUKTIK Ta3lap IIbIFapbIHABUIAPBIHBIH JICHICHIH
TOMEHJIETY, TOIBIPAKTHIH KYHAPIBUIBIFBIH CaKTay
JKOHE KOpIlIaFaH OpTaHbI KOpFray MakcaTbiHia Kasak-
CTaHHBIH OHTYCTIK JKOHE OHTYCTIiK-IIBIFBICHIHIAFBI
erlHIIUTIK MO IeHUETIHE KOIDKBIILIBIK OMIai 0CIMIIK-
TEpiHIH ePEeKIICITIKTEPiH aHBIKTayFa OaFbITTAIFaH.

3epTTey MaTepuagaapbl MeH daicTepi

3epTTeyre  aJblHFAaH  KOIDKBULIBIK  Oujaii
oowekTici 2018 xputel The Land Institute ramapim-
JAPBIHBIH ~ CEJICKIIMOHEpJIepl apKbUIbl  AJIBIHFaH.
Kemxkeuiaeik 6umaii (1-cypet) Oip KbIIABIK Onmait
MEH KOIDKBUIIBIK OWIaMbIKTBIH epeKIIeTiKTEePiH
KaMTHIBI. OCIMIIK KBUIBI KJIMMATTBI Tajaall €T,
conm cebenti Ka3zakcTaHHBIH OHTYCTIT KoHE
OHTYCTIK-IIBIFBICHI aybUI IIAPyallbUIbIFbIHA SHT13Y
KapacTeIppuinbl.  Kazakcranma OypeIH — COHJIBI
eriIMEereHaiKTeH OeHiMaeyIiiri Typaisl aKmapar-
Tap JKOK. KeInkbuiaplk Owjail airam  AjMathbl
obnwiceiama 2020 xbUinaH Oactamn 3 KalTaniaymMeH
3epTTeyre aibIHBIN OThIp. YKabaibl KOIHKBUIIBIK
Typi OpTta Asus xxoHe Peceii sxepiepine KepriaiKTi
0ONBINI caHaNaabl KOHE Oip JKBUIABIK Oupmai na
KazakcraH/a )KbUT CaiibIH eriiei.



M.C. KypmanbaeBa xoHe T.0.

1-cypet — XKbutbikait (A) xaHe erictik (B) xargaiina ecipiireH KOIDKbUIABIK Ouaait

3eprrey OaprichiHAa KaszakcTanma anramn per
EHI'I3UIIN OTBIPFAHIBIKTAH OCIMIIKTIH MOpQoJIo-
THSUTBIK ~ epeKIIeTiKTepl  KapacTepbuiabl  [33]
JKOHE op TYpIi Karjainmapjaa Oakpuiayra ajblH-
nel [34]. Kemxpuinslk Oumail IoHAEP] KbLIbIKAail
JKarJaiiblHAa JKOHE CTICTIK KaFdaiblHAa ecipiiim
3eprrenmi. JKeutbbkail skarmaiibiHga 4 Hycka Ooii-
BIHIIIA KapacThIPhLICA, €TiCTIK JKaraadbIHIa JKal-
nbUIall KaOBUIIAaHFaH arpOHOMISUIBIK 9J1iC apPKBLIBI
erimmi [35]. Kemkeuimelk Owmaii moHmepiH cely
JKOHE TaMIIBUIATHII CYFapy JKyHeciMeH icKe achl-
peuiabl.  Kemkbuinblk Oupait  OeHiMaeymrimiria
OakpuTay MakcaTTa 3 PpeTTIK KaWTaJaHBIMJIBI
TOXIpUOEe KOWBLIIBI, SFHH ©CYy KaTapiapiblH apa
KaIIBIKTBIFBL 15 cM, 30 cMm, 45 cM Oomanl, an exi
JIOH apa KaITBIKTRIFRI 1a 5 ¢M koHe 10 cMm cakraid
OTBIPBITT erimi. Ocimaik 6o ketepreninme 1 M2
ayMakTa oJlap[blH OHTimTiri ecenteminai (1-ke-
cre). Aymakra 2021 XbUTHI aya TemIieparypachlHa
colikec epTe KOKTeMJIE, SIFHH Haypbl3 JKOHE Cayip
altapbIiHa KOIDKBULIBIK Ouai ecipiiii.

ConbiMeH Kartap, on-Qapabu aterHmarsl Kazak
VITTBIK YHUBEpCUTETiHIH CMapT IKbUIbDKANBIH-
Jla 1a KOIDKbUINBIK Ouaail KapacTelpbuiabl. CMapT
JKBITBDKAM COHFBI YITIZETi 3aMaHayd KypajljgapMeH
JKAOMIBIKTAIBIT  OaCKapbUIaibl, TOMBIPAK bUIFAJI-
JIBLTBIFBI CEHCOPHI, TEeMIIepaTypa KoHE aya alFall-

OBUTBIFBIH  KepceTeTiH DHTI11  KyphUIFBLIAPHI
JKBLIbDKANIAFbl a0MOTHKAJIBIK (PaKTOPJIAPAbI YSUIbI
TeneoHFa KeTKi3in oTeipansl (2-cypet). Kem-
KBUIIBIK Onmail eciMiiriHe Oakpuiay >KOHE DKCITe-
PUMEHT TONTapblHa OOUIiHIN 3epTey XKYPriziii.
Bakpuiay HycKachlHIa ©CIMIIIK CyMEH FaHa ecipijice,
3epTTey TOOBIHIAFBI OCIMIIKTEp KOMMEPIIHSITBIK
xoHe OTaHIBIK THIHAUTKBIIITAPMEH  ©CIPUIII.
KoMMepuusanblk THIHAWTKBIIKA peceimik THoBUT
Jxer xonmarpuiael. OTaHIBIK THIHAWTKEIII PETIHAC
bateic Ka3zakcTaHHBIH MyHail KaJIbIKTapbIHAH
OHJIIPIIINT OTBIPFaH, KYKIPTTI «HAHO-KYKIpT» JKoHE
50% nAUaTOMUT-KYKIPTTI KOCBUIBICTAP aJIbIHIBI.

Buonorusueik epekiienikTepineH Mopdonorus-
TBIK Oenrinepi KapacTeIpbuiasl [36]. TYKBIMHBIH
OHTIIITIr], MOPQOJIOTHIIBIK epeKmenikrepi 0oii-
BIHIIA ©CIMJIKTIH OWIKTIri, TYKBIM OHTIIITITI,
MacarbIHBIH Y3bIH/IBIFBI, KAIBIPAFbIHBIH Y3bIHIBIFbI
MEH €Hi, TYTI CaHbI €CeTKe abIHABI [37].

Toxipube ericTik TONBIPAaFbIHBIH | MeTpiiK
Ka0aTTarsl BUTFAABIIBIFEI aHBIKTATIET [38]. blmrai-
JIBUTBIFBIH aHBIKTAY YIIiH TOKIpuOe aliMarbiHbIH 12
OeuiriHeH ynri anblHAbL. TombIpak chlHaMalapblH
TYPAKTBI CaIMaKKa JeHiH KeNTipil, TepMOCTATTHIK-
CaIIMaKTHIK d/IiCTICH aHBIKTaJ/Ibl. TOIBIpaK ChiHaMa-
JapsbIH ipikTey op6ip 10 cM caiibia KabaTTap OOMBIH-
ma 1 MeTp TepeHikKe neHiH xyprizinai (3-cyper).
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1-kecte — XKunasran marepua sxaiiiibl aKnapat

Koopaunarrap [°] C .
Typ araysr P P T.06. (M) Alimak Keprimikri xepin
Ennix Boiinbik araysbl
Thlnopymm 43°11°17. 5N 76°42°13.1”E 857 AnMarsl 00JIBICHI Kapacaii aynanbt
intermedium

2-cypet — CMapT KbUTbDKA MOOHJIBJIIK OaFapiiaMara KeJil TyCKeH
aya TeMIlepaTypachl, TOMBIPAK bUFAIIBUTBIFEL, KaAPBIK KAPKBIHIBUIBIFB KOPCETKIIITEPI

3-cyper — Tonbipak yiriiepin any

3epTTEy HITHIKEJIEP] JKIHE OHBI TANIAY

on-Qapabu amwvinoazer Kaz¥V owcvinviorcaii
maoicipubeciniy 3epmmey Hamuicenepi

JKeutepkail sKarqalbIHAArel BETETALMSIIBIK KeE-
3€H/II 3epPTTey HOTMKECIHe KOIDKBUIIBIK Ouai Ty-
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KBIMJIAPBIHBIH OHTIIITIC 3epTTEY KbUIAAphl OOMBIH-
1112 ©3repi, TYKbIM OHYiHIH >KOFaphl naib13el 99,4%,
2020 >xpuIABIH 29 KBIPKYHETiHIE OTBIPFBI3BUIFAH
TyKeiMaap. 2021 xbUTFEl 9 HayphI3/la KOIHKBUIIBIK
Ounaii TYKBIMBIH ecipy Ke3iHzae 4 HycKala eHTill-
Tiri e3repi, OHBIH €H >KOorapbl Kepcerkimi 91,66%



M.C. KypmanbaeBa xoHe T.0.

KYKIpT 0ap THIHAWTKBIII epiTiHAiCiMEH, €H a3bl —
77,08% THOBHUT THIHAWTKBIIIBIMEH, MAJIIMETTEp.i
CaNIBICTBIPY OapbICHIHAA THIHANUTKBII KOCHUIFaH
JKarjaiia eHrimTik OakpUlay HYCKAachlHa Kapa-
FaHma >KOFaphel OOJFaHABIFBl aWKBIHAAIABL. Ocy
OapbIChIH/IA, KOJICONITUIIB/IIH TOMEHI aiiMarbl Oyp-
ryHaus tycti O6onael. {oHi yikeH OolmaraHIBIK-
TaH Macarbl Jja COFaH caif JkiHilke, y3biH. Mopdo-

JIOTHSUIBIK  KOPCETKIIITEp OpPTYpl Ke3eHie ai-
KBIHJAJIAbI, OCIMAIKTIH OwikTiri 61 + 2.9 cm
AHBIKTAJIBI. TOJBIK IIICIM JKETLIy KEe3CHIHJCTI
JKarnbIparbIHBIH MOP()OMETPUSIIBIK KOpPCeTKIiTepi
JKaJlay KambIpaKThIH Y3BHABFE 9 + 1.2 cM, eHi
0.9 = 0.1 cm. Kemkbuiaplk OUmIaiIbIH TYKBIMIAPhI
JKEHIJI )KOHE KYKa OOJFaHbIMEH, OJIApbIH OHTIIITIr
JKOFaphbl.

TyKkpIM eHrimTiri, %
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3-KalTalaHbim
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4-cypet — XKbuibDKall JKaFIaibIHAa KOIDKBUIABIK OUIait TYKBIMIAPBIHBIH OHY1

Keuppkait skarmaiiplHia op Typii  KYKIipTTi
THIHAWTKBIIITAPMEH OCIpreH/e, Y KalTajlaHbIMIa
KOIDKBUIABIK OMIall TYKBIMIAPBIHBIH ©HY MaibI3bI
79,55%-nan 83,42%-ra neliin e3repai (4-cyper).

OCKiH KapKbIHABI 6CTi, TOXKIpHUOE OapbICHIH-
Jla KYKIpT epiTiHIiciMeH eHJeNreH HycKaaa
OCIMJIK JKOFaprbl OHWIKTIriMEH epeKmieneHIl
(5-cyper).

OciMaiKk OMIKTIrL, CM
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5-cypet — JXKbutbbKaii skaFIaifbIHIa KOTDKBUIIBIK OUIalIbIH ecyi
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6-cyper — XKbu1bDKaliia eciMAIKTEp Il oLey

7-cypet — KormkbuibIK OMIaiiiblH MacakTaHy jKoHe TYJaeHy (azanapsl



M.C. KypmanbaeBa xoHe T.0.

3epTTey KOIDKBUIABIK  OWIAWIBIH  KYPBI-
JTBIMIBIK Tajdgaybl aHBIKTAIABI (OTBIPFBI3Y KYHI
29 «xwipkyiiek 2020 >xput). BipkpuinblK Ou-
JalilaH Heri3ri albIpMAaIIBUIBIFBl  KOTDKBUIABIK
OMmaiIBIH Macarsl JKIMl TOpi3Adi, KIHIMIKE, Macak

Y3bIHABIFBL 15,5 =+ 0,5 cMm, eH y3biH Macak 17
CM-T¢ XeTTi. TYKBIMBI XYKa COIaKma Topi3ii,
skeqinr. 1000 mgommiyg cammarer 11,9 £ 1,6 T.
Oprama anranja, Oip AOHHEH IIBIFATBIH TYI
cansl 4,1 = 1,3 (6-9-cyper, 2-kecte).

BuiKTiri, cm
64 — [
63 +
62 +
61 +
+

60 +
59 |

1
sg L

Tyn caHbl

48 +

46 +

42 4

3,6 +

34+

3,2 +

8-cypet — Kemxpuiaplk Oupaii oprama OMIKTITi, TYH CaHBI KOPCETLUITeH

9-cypeT — KemkbuIbIK OUIaiIbIH TiCy Ke3eHi
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2-kecTe — KOmKbUIIBIK OMIAiIBIH KYPBUTBIMJIBIK Tal[aybl

o KemxbuiapIk 61«1}1a.1‘/'1,£[1;n{ OpTaLu.a
napamerpiepi KOPCEeTKIiII
1 JIpIMKBIT OHOMacca, TpaMm 40,38+9,3
2 | Kyprak 6uomacca, rpamMm 23,7247,1
3 OCIMAIKTIH Y3bIHABIFBI, CAHTUMETP 73,9+4,5
4 MacakTbIH Y3bIHIBIFbI, CAHTUMETP 15,2+2,6
5 Macakrap caHbl, J1aHa 3,4+1,7
6 CabaKTapbIHBIH CaHbI, JaHa 11,3+4,9
7 | Tamblp Y3bIHIBIFbI, CAHTUMETD 22,194£3,45
8 | Xamsipaxrap aynansi, M> 191,47+6,7
9 1000 noHHIH canMaFrbl, TpaMM 11,9+1,6

CoBa COpTBIHAH acThIK IEH JKachUT Macca aly-
Ja €Ki MakcaThl 0ap, OHBIH JQHIHIH ©HIMJILIIT
TeMeH OOJFaHBIMEH, JKbLJ 1IIIH/E KAChIJI MACCAHBIH
eHiMiTIr apTTH (3-Kecte).

EricTik >karnmaiiplHma coyip aiblHIa €Ki epre
XKOHE KEIl MaychblMIa eriulifi, ap Typil Karapiap
apa KambIKTRIFE 15 cM, 30 cM xoHe 45 cM XKoHe
eKi Oujait JoHiHIH apackl 5 ¢cM, 10 cM KOIDKBUIIBIK
OumaiaplH ocyl MEH JaMyblHa OpTYpPIi BIKHAI
€TTi, KOJIAWTBI HYCKA apaKalIbIKTRIFEI 45 jKOHE €Ki
eciMmik apackl 10 cm.

TomnbIpakThIH KYHAPTBUTBIFBIHAH O6JIEK TOTIBIPAK
BUIFJIIBUTBIFBIHBIH, OCIMIIKTIH ©HYiHE ocepi MOIL
Tonplpak BUIFAJABUIBIFEI METP TEPEHIIKKE IeHiH
10 cMm-mik geHreime emmeHmi. EricTikTe eruirex
KOIDKBUIIBIK OMIaiIbIH TOMBIPAKTIH bUIFAJIIBLIBIK
neHreiii: 10 cM-re netiin 18.1%, 10-20 cM TepermikTe
— 17.8%, 20-50 cm — 18%, 50-60 cm — 18.2%, 60-
70 cm — 17.1%, 70-80 cm — 15.9%, 80-90 cm —
13.3%, 90-100 cm — 12.4% (10-cyper). 1-meTpmik
Ka0aTTaFel TOMBIPAKTHIH BUTFAIABUIBIFEl  130-man
110 r-ra peiiin e3repai. Kyprak TONBIPaKThIH
abcomoTTi Maccacel 80%-nan 50%-ra e3repi.

30-60 cM TepeHImIKTe BUIFAIIBUIBIK MOJIIIepi
JKOFaphl MalbI3IbIK KOPCETKIIIKE Ue, €H a3 bLIFaj-
meUTIK ieHred 90-100 cM TepeHikTe OaKbUTaH b

3-kecre — Thinopyrum intermedium (Host) Barkworth & D.R.
Dewey enimainiri

CoBa copTsl KermxbuiapIK Ouaai by ©HIMILIIT, 11/Ta

Kacwur macca

191,47+6,7

JKBUI Jon

2021 7,6%3,1

Anmartst 061bIchl, Kapacait ayqaHbIHAAFBI €riCTIK JKaFIalbIHBIH
3epTTey HOTIKEIepi

10-cyper — 3epTTenreH aiiMakThIH allIbIK KOHBIP TOMBIPAFbIHBIH
BUTFIIBUTBIK JieHreti (29.04.2021)

Ericrik karmailbIHBIH 3€pTTEY HOTHXKECi OOii-
BIHIIIA MacakK Y3BIHIBIFBI ScM-eH 18 cMm-Tre neifin
aybITKpIIbl. 1000 fgoHHIH opralia cajamarsl 9,5 T.
Macakrarbsl Macakma canbl 10-15, non canbr 20-35
(11-cyper).

Kaszipri yakpITTa KOIDKBUIIBIK XKaHa TaKbUIIapra
(depMepiik KeBBIFYWBUIBIK aptyna. Cebebi, Oip
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JKBUIIBIK ~JAKBUIABI OKbUT CaibIH ery apKbUIbl
OKOJIOTHSUIBIK JKaFJaifiFa Kepi ocep TYBIHIANTBIHBIH
MOMBIHIaWMBI3, KL CAMbIH )KEPIl KBIPTY, 9CEPIHECH
ayajia CMOT Taiiia O0aTBIHIBIFBI ASJIETICHTeH, CO-
HBIMEH KaTap TONBIPAK MEXaHUKAJIBIK 3aKbIM/IAJIBII,
HOTHXXECIHAC, TONBIPAK OPO3USFa YIIBIPAHTHIHBI
Oenrimi. KemKbpUIIBIK NakeUIAbl ecipy OapbICHIH-



M.C. KypmanbaeBa xoHe T.0.

Ja, JKbIT OOMBI ©CIMAIK KAMBUIFBICHl TOIBIPAKTHIH
(hM3HUKANBIK KOHE XWMUSUIBIK KACHETTEPiH JKaK-
capTyMeH KaTap, TOIBIPAKTaFrbl OpPraHUKaJIbIK
3aTTapAblH Ke0eroiMeH Oipre TOMBIpAaK MEH CYIbl

Kopraiapl. KemKelIbIK JaKeIaap sKyHenepineri
TOTIBIPAKTAp, SMIETTE, CYIBIH HHOUIBTPAIHSICH MEH
CaKTaJTybIHBIH )KOFapbUIaybIHA e, OYJI TOMBIPAKTHIH
JKBUIKYBl MEH 3PO3UACHIH a3alTabl.

11-cypert — EricTik »aFmaiibIHAaFbI KOTDKBUIIBIK OMIalIbIH OHIMIUTIT

CoHbIMEH Karap, JKep/il KbIPTyFa KaHap-Karap
Maifa JKOHE TYKbIMFA KETETiH IIBIFBIH 3KOHO-
MUKQJIBIK TYPFBITAH THIMCI3 EKEHIIT TYCIHIKTI.
Ochl opaiifia, KOIKbUIABIK OUIaiabl Oip >KbUIIBIK
OupaiiMeH anMacThIpy YCBIHBUIaAbl, OipiHILIACH,
DKOJIOTHSIIBIK, €KIHIITIIEH DKOHOMHUKAIBIK THIMILUTIK
eckepineni. Kazipri tapna Kaszakcranmga sxem-mern
Mocesieci OTKip, Maifa KOPEK KETiCHEYIIiTKTeH
KeWOip eHipiaepae Majl CaHbl KypT a3armona. by
MOCEJICHIH TYHIHIH JI¢ KOIDKBULIBIK JAKbUI ©cipy
apKbUTBl IIEIIyre OONaabl, Kb CaWbIH ACTHIK
SKHHAQJIFAH COH KacbUl OMOMaccachl >KEM-IIOIT
petinme >xuHanmaapl, cebebi Oacka Oip KBUIIBIK
JIAKBUIIAP CapFalibIll KETKEH/IE, )KAChUT TYCIH CaKTaIl
TYpPFaHIIBIKTaH, OFaH CYpaHbIC TybIHAAW 6. Herisri
apTHIKIIBUTBIKTAPBIMEH KOCA KEMIILIITi, TYKBIMBI
JKIHITIIKE, KEHLIT, OCBI peTTe OHIMILIITI Oip YKBUIIBIK
OumaliMeH cabICThIpFaH/1a a3 00JIFaHBIMEH, OHBIH 5
JKBUTFBI OHIMIUIITIH €CKepyiMi3 KaXKeT.

JlereHMEH, COHFBI yaKBITTa  CENCKIHSIIBIK
JKYMBICTAp, KOIDKBUIABIK OWJaiiaH MOJ  ©HIM
aiyra OarbITTallFaH, HOTHXeNep Jae skemicti. Koi-
JIAHBICTAFbl JKBUIIBIK JIOHMAI JaKbUIIap MEH iKa-
0aifbl KOIDKBUIABIK TYPJEpIiH KEeH ruopuari Oy-
JMAHJapblHAH aJIbIHFaH KOIDKBULIBIK JaKbLIiap,
9leTTe, OTaHBIK jKabaibl 6CIMIIKTEPIEH aJbIHFaH
KOIDKBUIJBIK ~ JaKbUIapFa KaparaHia >KOFaphbl
OHIMIILTIKKE Ue, OYJI 0J1apAbl JKbUIABIK JAKbUIIAPMEH
CaNBICTBIpFaH/1a OHIMI eTeIi.

KopbITBIHABI

KermkpU1abIK 1aKbUT OMaii HeriziHae OyaaH opi
«KOTDKBUIIBIK OMIait» 071 OMIaibIKTBIH KOTKBUIIBIK
TybicTapeiMeH Lophopyrum, Thinopyrum, Elymus,
Elytrigia Ounaliaply ypriakrapbIMeH OyIaHIacThI-
PY apKpUIbl anblHFaH. ByriHri Tanga acTelK OWo-
MacCachlH CaJIbICTBIPY, KOIDKBUIIBIK Oumaiiibiy
TO3IMAUIINT MEH OHIMIUIN JKbUIABIK JISHICPIe
KaparaHJia albIpMaIIbUIBIK KOPCETTi.

ONeMHIH 9pTYpJl TONBIPAK-KIMMATTBIK JKaf-
JafiblHAa  KYPri3UINeH  KOINTereH 3epTreyliep
KJIMMATTBIH JKBUIBIHYBI, 3KOJIOTHSUIBIK ~KayinTep
JKOHE AaCTHIK OHIIPICiHIH YHEpPIrHsi CHIABIMIBLIEI-
FBIHBIH JKOFAapbUIaybl MoceleliepiHe OaiIaHbICThI
KOIDKBULIBIK JaKbUIIAP JKBUIIBIK TaKbUIIApFa Oaa-
Ma 0ora ajanbel. OHTKeHi, onap KoplaraH OpTaHbIH
KONTEreH JKarbIMChI3 OWOTHKANBIK KOHE abuo-
TUKANBIK (paKTopIapbiHa TO3IMI1, TONBIPAK KadaThIH
y3aK >Kputgap OOl caKkTayFa, bUTFal MEH KOPEKTiK
3aTTapAbIH HIBIFBIHBIH a3alTyFa, KeOipeKk KOMIpTEKTi
CiHIpyre, COJI apKbUIBl aybll MIapyallbUIbIFbIHAH
IIBIFATHIH TAPHUKTIK IIBIFAPBIHABUIAP/ABI a3aiiTyFa
MYMKIHJiK Oeperi.

Kemxpuinelk OumaiabplH ecyi MeH namy Owuo-
JIOTHSICBIH 3€PTTEY, OHBI OPTYPJIi arpO’KOIOTHSIBIK
aliMaKTapra KaThICThI OCIPYJIiH THIMII 9ICTEpPiH
o3ipney OoibiHIIA 3eprreynep KazakcTaHHBIH
OHTYCTIT1 MEH OHTYCTIK-IIBIFBICBIH/IA aybLT apya-
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IIBUTBIFBIHBIH, ©3€KT1 JKOHE IEPCIeKTUBAIBIK Oa-
FBITHI OOJIBIIT TAOBLUIABI.

3epTTeyi Ky3ere acblpy OapbIChIHAA KYTUIETiH
HOTHKEJIep: Cyapy CYBIHBIH IIBIFBIHBIH a3aiTy;
CyapMajbl TOMBIPAK 3PO3UACHH KOI0; ayTaHHBIH
Oipiyirine cy TYTBIHY KOA(QQHUINEHTIH TOMEHICTY;
TOIBIPAKTHIH arpoQU3UKaiIbIK KacHeTTepiH Oac-
TanmKpl JCHTelae cakray; Oipiik aymakkKa Tap-
HUKTIK Ta3jiap MIbIFapbIHIbUIAPEIH a3aiTy; JaKbLI-
Japabl ecipy KYHBIH TOMEH/ETY; KOpIIaFraH OpTa-
HBI JKaKcapTy Ke3iHJe >KaHa dKOHOMHKAIBIK MYM-
KIHIIKTEp KYpY.

3epTTey HOTIDKECIH KOPBITHIHABUIAH —KeJe,
JKBUIBDKAKM JKargaiblHAa KOIDKBUIABIK OHIaiIbIH
TYKBIMBIHBIH ~ OHTIINTIrT 0aKbpulay HYCKachIHIA
76,58%, am DSKCIEpUMEHTTIK HyCKaiapaa eH
JKOFapbl KOPCETKII KYKIPT epiTiHAICI KOCHUIFaH
xargaiina 83.33% anbikTanael. MopdoioTusiabiK
KYPBUIBICBIHAAFEl 0acThl EpeKIIeNiK, MaCaKThIH
Y3BIHABIFBIHBIH Y3bIH Oomybl 17 cm sxone 1000
JIOHHIH CaJIMaFbIHBIH OipKBUIIBIK OMTaliMEH CalbIC-
THIPFaH/a alTapIbeIKTai xeHin 11,9 £ 1,6 T. Gomasl.

Tomnbipak putranapiret 30-60 cM TepeHTiKTe JKOFapHI,
an 90-100 cM TepeHIIKTe MalbI3AbIK KOPCETKIIII
ToMeH. EricTik >KarnaWbplHIa KOIDKBUIABIK OH-
MaiablH ecyi MeH [aMyblHa KOJaiiabl HYCKa
apaKallbIKTBIFBI 45 jKoHE eKi ecimMik apackl 10 cMm,
JOHIHIH eHIMIiIir 7,6+3,1 1/ra, Kackll MACCAHBIH
eHiMaTiri 191,47+6,7 1/ra KepceTTi.

3epmmey owcymvicor  Kazaxcman Pecnyonu-
Kacvl binim orcone evinibim munucmpniei Folavim
Komumeminiy  epanmmuix  dcobacvina  caiikec
acypeizinedi  (NeAP09259457) «Kazaxcmanmwviy
OHMYCMIK ~ JHCoHE OHMYCMIK-UbIRbICLIHOA — OUO-
anyaHmypainik neH MONbIPAKMbIY KYHAPAbLIbI-
8bIH CaKmMayoa KenicolioblK Ouoatiovl e2iHuiniK
Maoenuemine encizyy 2021-2023 ocorc., memaexem-
mix mipxey nomipi 0121PK00256.

Mynjaesep KaKThIFbICHI

MakanaHblH KYpBUIBIMBIH OapiiblK aBTOpJap
OKBIII, TAHBICTHI JKOHE MYAJICIEP KAKTBIFBICHI KOK.
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XETICY AAATAYbIHAA KE3AECETIH
ARTEMISIA FRIGIDA WILLD-HbIH,
XUMUSAADBIK KY¥YPAMbDIH 3EPTTEY

Kasipri keaae KAMMAaTTbIH ©3repyiHeH eCIMAIKTEP XyleciHAe e3repictep 6oAaTbiHbl co3Ci3. Ocbl
yaKbITKa AeNiH pecrnybAMKambi3Aa ManAaAbl ©CIMAIKTED TOAbIK, 3epTTeamereH. OcbiFaH opai XKerticy
AnatayblHAQ KesaeceTiH Artemisia frigida Willd-TiH 61M03KOAOTMSIAbIK, TapaAybl, (OUTOXUMMUSIABIK,
KYPaMbIH, XepriAiKTi TYPFbIHAQPAbIH, KaHAQM MakKcaTTa nanAaAaHyblH 3epTTey ©3eKTi MBCeAeAepAiH
Gipi.

KasakcraHaa >kaAnbl eMAIK KacueTi 6ap eCIMAIKTEP Kern Ke3AeCeAi, COHbIH iwiHAe Artemisia L.
TYPAEpPi ©3iHIH MEAMLMHAAbIK, >koHe (PapMaKOAOTMSAbIK, KacMeTTepiHe 6alAaHbICTbl OybiH KaObIHY
aypybliHa, Oayblp aypybiHa, ©T >XOAAApblHA, ackKasaH, pPeBMaTM3Mre, CyblK, TUiore, TyOepKyAesre,
aHemmsra, MMKpoOKa, KabblHyFa, Tepi aypyAapbiHa em >koHe 6akTepuara KapCbl 9Cep KepceTin,
KaTepAi iCik aypyblH aAAbIH aAyAbl KaMTamacbl3 eTeTiH GMOAOrMsAbIK, 6eAceHAl 3aTbl 6ap eciMAiK
60AbIn Tabbiraabl. COHAbIKTaH, OTaHABIK, PapMaKOAOTMSIAbIK, 8cepi 6ap ASpPIAIK 3aTTapAblH TYPAEPIH
KeOenTin, (papMaLeBTUKaAAbIK, OHAIPIC KAXKETTIAIMH KamMTaMacbl3 €Ty MakcaTbiHAQ, OYA peTki 3epTTey
>kKyMbICbiHa Artemisia frigida Willd (My3 >kycaH) ecimairinin xep ycTi 6eaeri 3epTTey 06bekTiCi peTiHAe
AAbIHbIM, OFaH CAHADBIK, YKBHE CanaAblK, TAaAAQY XKACaAAAbI.

ATaAraH 3epTTeyAiH MakcaTtbl — Artemisia frigida Willd-TiH 3kOAOrMSIAbIK, TapaAybIH >koHE OTaHAbIK,
dmTonpenapatTapAbl aAy 6apbiCbiIHAA XMMUSIABIK, KYPaMbIH 3€pTTey GOAbIN CaHAAAAbI.

3epTTey HoTMxKeciHAe YAKeH LLbiIMOyAak ©3eHiHiH MaHbl MeH KapacbIpblk, WaTKaAbl 3€PTTEAIHIN
Artemisia frigida Willd-TiH 61M03KOAOrUSIAbIK, TapaAybl aHbIKTAAbIHbIM, XXEPriAiKTI TypPFbIHAAPAbIH
OYA OCIMAIK TYpiH KaHAAM MakcaTtTa naMAaAaHaTbiHbl aHbIKTaAAbl. COHbIMEH KaTap, XMMMSIAbIK,
KYPaMblH 3epTTey HOTUXKECIHAE, ra3Abl CYMbIKTbIKTbl XpOMaTorpadusHbl KOAAQHbIM, XXMbIPMA aMMH
KbILIKbIAAAPbl aHbIKTAAAbl. AMMH KbILIKbIAAAPAbBIH, Heri3ri Kypambl rAloTamat (2688 mr/100 ),
acnaptart (1328 mr/100 r), araHuH (894 mMr/100 r) xxeHe npoAnH (820 mMr/100 r) KblKbIAAAPbI GOAbIM
Tabbiaabl. COHbIMEH KaTap aTOMABIK, 3MMCCUS CMIEKTPAAbAbI TAaAAQAY BAICI apKblAbl 11 Makpo >XoHe
MUKPOIAEMEHTTED 3epTTeAAi. OHbIH iWiHAe Herisri kypambl — K (205.275 mkr/r), Ca (203.170 mkr/r)
SAEMEHTTEpiHEeH TypaTbiHbl aHbIKTaAAbl. byaaH Gacka, Artemisia frigida-HbIH XMMMUSIABIK, KYpaMAapbl
KapacTbIpblAbin, Artemisia frigida-HblH KypamblHAQFbl  OpraHMKaAblK, —KbiKbiaaap  (1.27%),
ankanouaTap (5.65%), canonmHaep (0.96%), daaBoHouaTap (0,014%), noamncaxapuatep (20%),
B, aspymeH (0.01%), C aspymen (0.20%), kymapuHaep (0.27%) KaTapAbl GUOAOTMUSABIK, aKTUBTI
KOMIMOHEHTTEPMEH Bipre eCiMAIKTIH bIAFAAABIAbIFbI (7.9%), KYAAIAIT (7.2%) >KoHe 3KCTPaKTUBTIAIAIr
(39.08%) aHbIKTaAADI.

Ty#in cesaep: Artemisia frigida Willd, 610akT1BTi KOMMNOHEHTTEP, MMKPO-, MaKpOIAEMEHTTED;
aMUMH KbILWKbIAAAD.
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Bioecological distribution and phytochemical features
of Artemisia frigida Willd in the Zhetysu alatau

Nowadays, climate change will inevitably lead to changes in the plant system. Until now, useful
plants in our republic have not been fully studied. In this regard, one of the most important issues is the
study of the bioecological distribution, phytochemical composition and use of Artemisia frigida Willd in
the Zhetysu Alatau.
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There are a lot of plants with general medicinal properties in Kazakhstan. including Artemisia spe-
cies, which, due to their medicinal and pharmacological properties, occupy an important place among
many medicinal plants in Kazakhstan. In this study, a quantitative and qualitative analysis of the aerial
part of Artemisia frigida Willd (ice wormwood), collected from the big Shymbulak river near the Dzun-
garian mountain in Kazakhstan. where was carried out. The aim of the study is to study the ecological
distribution and chemical composition of Artemisia frigida Willd in the production of domestic herbal
remedies.

As a result of the study, the bioecological distribution of Artemisia frigida Willd in the area of the big
Shymbulak River and the Karasyryk gorge was studied and the purpose of using this plant by local resi-
dents was determined. As a result, twenty amino acids were identified using gas-liquid chromatography.
The main amino acids were glutamate (2688 mg / 100 g), aspartate (1328 mg/ 100 g), alanine (894 mg
/100 g), and proline (820 mg/ 100 g) acids. Furthermore, 11 macro — micro elements were determined
in the ash of a plant by the method of multi-element atomic emission spectral analysis, the most impor-
tant of which were K (205.275 ug / g), Ca (203.170 ug / g). In addition, the chemical composition of
Artemisia frigida together with biologically active components such as organic acids (1.27%), alkaloids
(5.65%), saponins (0.96%), flavonoids (0.014%), polysaccharides (20%), vitamin B2 (0.01 %), vitamin
C (0.20%), coumarins (0.27%), plant moisture (7.9%), ash content (7.2%) and extractivity (39.08%) of
the plant were determined.

Key words: Artemisia frigida willd, bioactive components, macro-microelements, aminoacids.
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broskoArornyeckoe pacnpocTpaHeHne
n putoxumnyueckne ocobeHHoctn Artemisia frigida Willd
B XKeTbiCyiCKOM AAaTtay

B HacTtosilee BpemMsi MpomMcxoasliee M3MEHeHME KAMMaTa MPMBEAET K M3MEHEHUSM B cUCTeMe
pacTteHuii. MoAe3Hble pacTeHus B Hallein pecny6AMKe MOAHOCTbIO He U3yYeHbl. B CBS31 C 3TMM OAHUM U3
BayKHEMLUMX BOMPOCOB SBASIETCS M3yUeHne BUOIKOAOrMUYECKOro pacnpoCcTpaHeHusl, (hUTOXMMUYECKOTO
cocTaBa M ucrnoAb3oBaHus Artemisia frigida Willd B XKeTbicyiickom Aaatay.

B KasaxcraHe ecTb MHOrO pacTeHuii C 06WMMM AeYebHbIMM CBOMCTBaMM, B TOM uncAe Artemisia
L. Baaropaps cBoMM MEAMUMHCKMM M (hapMakOAOrMyeckum CBOMCTBam Artemisia L. mcrnoab3yercs
AAS AEYEHMS apTPUTa, 3ab0AEBaHMI MeYeHM, JKeAyAKa, MPOCTYyAbl, TyOepKyAes3a, aHeMun, U T. A. —
pacTeHne C GMOAOTMYECKM AKTMBHbLIM BELLECTBOM, OOAAQIOWMM aHTUMBAKTEPUAAbHBIM AEMCTBUEM
n obecrneuvBalolMM NPOPUAAKTHKY paka. Takum o6pasom, 4TOObl PacClUMPUTb ACCOPTUMEHT
OTEYECTBEHHbIX MpenapaToB C hapMakOAOrMUYECKMM AENCTBMEM W YAOBAETBOPUTb MOTPEGHOCTH
hapMaLLeBTMUECKOM NMPOMBILLIAEHHOCTH, B KauecTBe 06bekTa MCCAEAOBaHUS BbIA B3SIT KOAMYECTBEHHDIM
M KaueCTBEHHbIM aHaAM3 MOBEPXHOCTHOM YacTu Artemisia frigida Willd (AeasiHOM MOAbIHW), COOpaHHOM
y pekn boabuoit LLbimbyAak B XKetbicyrickom Aaatay KasaxcraHa.

LleAblo MccAepOBaHMS SBASETCS M3YUYeHMEe 3KOAOTMUECKOro PacrpoCTpaHeHUs U XMMWYECKOro
cocTaBa Artemisia frigida Willd npu nponsBoacTBe oTeuecTBeHHbIX (hUTONPENapaTos.

B pe3syAbTate MCCAeAOBaHMS ObIAO M3YyUeHO BUOIKOAOTMUYECKOE pacrpocTpaHeHue Artemisia frigida
Willd B parioHe peku boabLioi LLIbIMOYAak 1 yueAbst Kapacbipblik U onpeAeAeHa LieAb MCMOAb30BaHUS
3TOro PaCTeHWS MECTHbIMM KUTeAdMU. Takke B pe3yAbTaTe (DUTOXMMUUECKOrO WCCAEAOBaHMS
ABaALATb aMMHOKMCAOT ObIAM MAEHTUMUMPOBaHbI C MOMOLLbIO FAa30>KMAKOCTHOM Xpomartorpadmm.
OCHOBHbIMW aMUHOKMCAOTaMM BbiAn rayTamar (2688 mr / 100 r), acnaprat (1328 mr/ 100 r), aAaHuH
(894 mr /100 r) n npoAmrH (820 mr/ 100 r). Kpome Toro, 11 Makpo- M MUKPO3AEMEHTOB OblAM M3YyUeHbI
METOAOM ATOMHO-3MMCCMOHHOIO CMEKTPAAbHOIO aHaAM3a. bblAO  yCTaHOBAEHO, 4TO OCHOBHOM
KOMIMOHEHT COCTOMT 13 3AemeHToB K (205,275 mkr/r), Ca (203,170 mkr/r). Kpome Toro, 6biA onpeaeeH
XMMMYecKui cocTaB Artemisia frigida BMecTe ¢ GMOAOrMUYECKM aKTUBHBIMU KOMMOHEHTaMM, TakMMM Kak
opraHuyeckme KMcAoTbl (1,27 %), aakaromnabl (5,65 %), canoHuHbl (0,96 %), daaBoHomnAb! (0,014 %),
noAmcaxapuabl (20 %), sutammH B2 (0,01 %), Butammu C (0,20 %), kymapwmHbl (0,27 %), BA@XXHOCTb
pactenHnit (7,9 %), 30AbHOCTb (7,2 %) 1 3KCTPaKTMBHOCTDL (39,08%) pacTeHus.

KAtoueBble caoBa: Artemisia frigida Willd, 61M0akTVBHbIE KOMMOHEHTbI, MaKpO-, MUKPOIAEMEHTbI,
AMWHOKMCAOTHI.
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JKericy anaraysinna kesnecetin Artemisia frigida Willd-HbIH XUMUSIIBIK KYpaMBIH 3epTTEY

KsickapTynap
bb3 — ouonorusIblK OeJICceH i 3aTTap
Kipicne

Kazakcran PecnyOnukacel onemueri Ouoay-
JaHTYPJLTr >kaFblHaH eH Oail enapepniy Oipi 0o-
e, 6000-HaH actaM ecCIMIIKTEp Typi eceml,
onapablH 667-ci PHAEMHKAJBIK, Oec Ky3 Typi
Iopinik ecimuikrep perinae tipkenreH [1]. Cannmsr
MoJIiMeTTEpre Kapail oTeIphIll KazakcTaHHBIH Oaif
(dbropacblH 3epTTey MEH OCIMIIK IIHUKi3aThIHBIH
JKaHa TYpJEpiH aHBIKTAy, INWKi3aT 0a3achlH
KCHEHTY JKOHE Kayimcizme ThiMIi 3amMaHayu (-
ToOIlpenapaTTapasl Kacay OoJbIn Tadbulaabl [2].
Ce0ebi mopiTik  eCIMAIKTepAIH eMIIK KacHeTi
CHHTETHKAIBIK JOPUIIK 3arTapiaH  KaparaHaa
ajiaM JIeHcayJbIFbIHa Kepl acepi a3 OOJFaH/ABIKTaH,
OYKLI anmemie ollapra CypaHbIC Y31ikci3 apTynal3].
Bykin anem FanmbIMIapbIHBIH aca KbI3FYIIBULIBIFBIH
Tynelpran Artemisia L. typnaepi. Artemisia L —
KYpZeni TyJlaiiep TYKbIMIAchlHA »KaTaThlH Kell
KBUTIBIK, KeHe Oip HeMece €Ki KBUIIBIK IIONTECiH
KOHE KapThulail ipi OyTansl eciMaik[4]. Artemisia
L. Aswmsa, Eypoma xome ContycTik Amepukana
ke3neceTin 500-gen actam Typi 6ap. Kazakcranma
81 typi Tapanran[5]. Emimi3min Oapiblk skepiHie
— IIeIN-TIeNIEHTTI Janana, TayJbl )Kepiepae ecei.
OunapapIH KOIIIUIIT XOII HIiCTi, aiibl JOM/I OOJIBII
keneai[6]. XalKpIMbI3 epTe Ke3/ICH Ky CaHHBIH eMJIIK
KacueTiH Oimim, op Typii OyblH KaOBIHY aypybIHa,
Oayblp aypyblHa, ©T JKOIAApblHA, ACKa3aH, CYbIK
TUIOTE, TyOepKylesre, aHeMusFa, KaObIHyFa, Tepi
aypyJiapblHa €M JKoHEIe KycaH OakTepHsFa Kapchl
acep KepceTim, KaTepili iCiK aypybIH alIblH amyabl
KaMTaMachl3 €TETiH IOPITiK OCIMIIK eKeHIH TaHBIIl
oinmren[7]. Emimizne Artemisia TOOBIHA >KaTaThIH
ecimaik typnepin KP ¥FA akanemwri, X.F.1., po-
¢eccop C.M. Anexenos 1980 >xpuinan 6acran 3ept-
term kene kateip. C.M. AnexeHoB KazakcTaHmbIK
anraml QUTOXUMUSIIBIK 3€PTTEY JKYPri3yliiepIiy
Oipi. AIBIMEH 6CIMTIK KypaMbIHaH CECKBUTEPIICH/TI
JTakToHAap Oedim ansi, keiin Opransik Kazakcran
ayMarblHIa FaHa oceTiH »xycaH (Artemisia L)
SHAEMISUIBIK TYPre >KaTaThlH THIKBIP KYCAHHBIH
KYpaMbIHaH OTAHJIBIK 1CIKKE KapChl jkKaHa «Apriia-
Ooun» mnpemapatel eHaipingi. Kasipri Tanga, Oy
mopi AKII, ¥Ynweiopuranus, Xanowus, Kpitaii,
I'epmanwms, [IBenmst cusakTel 11 emme maTeHTTEN-
TeH KOHE KaTepili iCiK aypyblHa Kapchl mpenapat
periane kommaHeuTyma[9]. Ocel Taburu Hmopinmik
OCIMIIKTEpIIH KAcHETTepi MEH epeKIIeITIKTepiH
Oile OTBIPBIIN, €JiMi3[le OCeTIH TaOWFH JOPLTIK
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OCIMIIKTEpIiH IIIHAETI XalbIK apachlHAa €H XUl
KOJIJIAHBIIT KEJITEH OJIi JIe TOJIBIK 3CPTTEIIMEICH
Artemisia frigida Willd (my3 xxycaH) TypiHe 3epT-
Tey KacalublHIbL Artemisia frigida Willd (my3
JKyCaH)- KypHeni TYJAep TYKbIMJIaChlHA JKATaThIH,
owmikTiril 0-50canTrMeTp KeNeTiH, TeHi3 IeHTeHiHeH
omikTiri 2500 MeTpAeH TOMEHTI KyaH »KalbLIbIM-
JIApMEH Karblp OeTKEHIepae ©CETiH KON KBUIIBIK
men Tekrec ociMuik[8]. Artemisia frigida Willd
(My3 XycaH) HBIH HETi3ri KacHeTi, KepMEK, allThl
JIOMJT1, BICTBIKTHI KalTaphblill, KaOBIHYABI Oacalbl, 6T
KBI3METIH jKaKcapTalbl, aCKa3aHIbl KyaTTaHABIPHII,
CYBIKTBI ailiaiiibl, >KeN-Ky3/bl aijiamn, KbIIIbIHYIbI
OacaTblH KacueTi Oap, OChI KacHeTTepiH OiareH
XQJIKBIMBI3 JTOCTYPJII EMIIUIIKTE, OayBIpABIH KaOBI-
HYBI, 6T KaJITACHIHBIH KaOBIHYbI, aCKa3aHHBIH Koii-
CBI3JAHYHI, IIUTIH KeYill aypysbl, €CEKKEeM, KbIILIBIMa
KOTBIp, TEPiHIH KBIIBIHYBI, aCKa3aH-IMeK aypylia-
PBIH eMJieyie KOJMAaHbIn KeareH[9].

Onebu 3epTTeynep OOHBIHIIA OCH YaKbITKA ACHiH
Artemisia frigida Willd-TiH XUMUSIIBIK KypaMbl O0H-
biHIIa 3¢up maiiel 0,17-0,3% menmiepse 6ap ekeHi
ansikTairad [29]. Kymapunnepain ymoemmdepon
MEH 3CKYJEeTHH TOOBI KE3MIECETIHIIT1 aHBIKTaIFaH
[30]. Kazakcranma kesmeceTiH 8  Artemisia
TYpJEPiHiH KaIlbIpaKTapbIHAH CAHTOHWHHIH CaHJIbIK
Meepi anbpIKTanFad [31].

CoHIBIKTaH, TaliJalIbl ©CIMIIKTEPIiH OMOIKOIIO-
THSUTBIK TapaTybl MEH XUMUSUIIBIK KYPaMBIH 3€PTTEY
YKOHE OTaHJBIK (PapMaKOIOTHSIIBIK ocepi 6ap TopiTik
3aTTapAbIH TYpJepiH KeOeUTiN, (apMaleBTUKAIBIK
OHJIIPIC KAXKETTIIITiH KAMTaMachI3 €Ty MaKCaThIH/Ia,
XKericy Amnmaraybl, Yiken IlIsiMOyIaK e3eHiHIH
MaHbIHAH JKWHAIFaH Artemisia frigida Willd
(My3 XycaH) eCiMAIriHIH OWO3KOJOTHSIIBIK Tapa-
JIybl aHBIKTAJZBI JKOHE Xep YCTi Oejerine (cadak,
JKambIpaK) CaH/IbIK JKOHE CallaIbIK Tajliay Kacalibl,
3epTTey KYMbICTaphbl on-DapaOu aTbIHIAFBl Ka3ak
WITTBIK YHUBEpPCHUTETIHIH «Jlopimik eciMaikTepmi
FBUIBIMU 3€PTTEY» OPTAJBIFbIHAA KYPTi3iili.

3epTTey MaTepua aapbl MeH daicTepi

3eprrey o0bBekTici Artemisia frigida Willd
ecimuairi. 3epTrey (JopaibiK, 3THOOOTAHHUKAJIBIK,
(UTOXUMHSIIBIK onicTepMeH KYPri3iaai.
2020-xpUTABIH TaMBbI3 alibiHza JKericy AnataybiHa
JIANANIBIK 3ePTTEY )KYMBICTApPhl MAPIIPYTTHI SJIICTIEH
KYprizinai. 3epTrey aiiMarbIHBIH KOOPAMHATTAPHI
Garmin GPSMAP 62 s GPS naBuraTopsl keMeriMmeH
aneiHAbl.  JKyMmbIC  OapbIiChIHAA  (QIIOPUCTUKAIBIK
Tangay >Kajimbl KOJJAHBUIBII XYPreH TOCiIaepMeH
KYPri3uimi.3epTTeyaiH  KaMepaidbIblK Ke3eHIHIE
Jananblk  OKCHEOWNHUs  Ke3iHIe  KWHAIFaH
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repOapuililik MaTepHaiaap eHICNAl )KOHE eCIMIIK
Typi aHbIKTanael. Dropanblk KypaMbl OOHBIHIIA
MaTepuangap/el eHaey OapbichiHga «Kaszakcran
OCIMIIKTEPIH WJUIIOCTIATUBTI AaHBIKTAybIID) [28]
xoHe «Kazakcran dmopack» [10] kitanTapsl mai-
JTAJTaHbLIIBI.

OTHOOOTAHUKABIK 3epTTeyJep HOTIKECIH/IEe
cayaJlHaMa aTy apKbUIbI )KePTUTIKTI TYPFRIHIAPIBIH
Artemisia frigida Willd eciMairia kangaii Mmakcarra
naiiTaJaHaThIHBI AaHBIKTAJI/IBL.

DUMOXUMUATLIK 3epIMme).

Ocimoix wuxi 3amoel. Artemisia frigida Willd
(my3 xycan), YikeH [1IsiMOy1ak e3eHiHiH MaHBIHAH
XKep ycri Oeneri skwHam aibIHABL JKUHAIFaH
Artemisia frigida Willd (My3 xycaH) KeJICHKeIe
JKaKChUTall KEMTIPUITeHHEH KeWiH, YHTaKTaFrbIll
amapaTrTa YHTaKTaJlblll, 0ejMe TeMIepaTypachiHaa
CaKTaJIJIbL.

Jopisik eciMaiK MIMKI3aThIHBIH bUTFAJIUTBIFBI
MeH Kyiaimirin memiekerTik ®Papmaxomes (I'D
XI) rtamanTapeiHa colikec xyprizgim [10]. om-
®apabu aTeiHAaFE Ka3ak yITTHIK YHHBEPCUTETiIHIH
«DU3MKa-XUMISUTBIK 9ICTEPII Talay JKOHE 3epT-
TEY OPTAIBIFBIH/IA » ATOMJIBIK-a0COPOLIUSIIBIK CIICK-
tpomeTp Shimadzu 6200 cepust keMeriMeH Artemisia
frigida Willd (My3 xycaH) eciMIiK KyJiHIErl MU-
HEpaabl 3aTTap KypaMbl MEH OJapiblH CaHIBIK
MeJTIIep1 aHBIKTAIIIBI.

ANnplH anma KeNmTipulin yYHTakTamFaH 2 T
MIMKI3aTThl, TYPaKThl MacCaFa JKETKCH THUTEIbIe
CaJIBIHBIN, JJICKTP TENIHae KapahFaHima KyHIipimn
anbiHAbl. Kyiaipyai xanracTsl MyQenbai neminue
500 °C Temmeparypaiga cyp TYCTi KyJ ajFaHiia
JKAJIFaCTHIPBUIIBL.

Artemisia frigida Willd xymi (0,070 1) 10
MJI KOHIIGHTPJII a30T KBIIIKBIIBIMEH —epiTUII],
aJBIHFaH ePITIHIHI TUIMTKAaa bUTFAN TY3 KaJFaHIIa
KeI3OBIpEUIABL. Tycken Ty3aer 10-15 mur 10 HNO3—
Ja epirim, 25 M emmieyim koj0Oara KYWBII,
OenriJeHreH Menuepine AeiH KeTKi3i.

AMuH KblUKbLIOAPLIH aHblKmay 20ici. AproH-
HBIH KaThICBIH/A amImyjara 1 T 3aT »oHe 5 M 6 H
HCL enrisin, gonekepnen, 24 carat iminge 105°C
TEMIUpaTypafga THAPONHU3ACHAI. AJBIHFaH TH-
apoiu3 eHimiH 3 per 40°C-Ta poTOpibl Bakym/a-
aliiaraHIla KYpFaThlIABI )KoHE MUHYThIHA 2,5 aifHa-
JBICHIH/IA TEHTPU(yTANAIl, aTbIHFaH TYHOAHBI 5 MII
5%-IbIK CyNb(OCATHUINIT KBIIIKbUIBIHIA EPITIIII.
TynOa ycriHmeri cy#bIKTBI 15 MuUHYT imiHze
Oeuim, KeUIAAMABIFEI | Tammbl/cexk etim Jlaykc
50 4-8, 200-400 mem, maiblpMeH TOJNTHIPBIIFaH
MOHAJIMACTBIPFBIII KOJIOHKA apKbUIBI OTKI31mi. AJ-
JIBIMEH MaNBIPIBI 1 - 2 MIT HOHCHI3TATFaH CYMEH KoHe
2 mit 0,5 H cipke KbIIIKBUIBIMEH, COCHIH KalTaaaH

HOHCHI3anFan cyMeH pH Oeifrapan GonraHIia xy-
BUIITBI. AMUHKBIIIKBUIAAPE! 00Ty (3II0UpIIeY) YIIiH
JKBEUIIAMIBIFEL 2 TaMIbl/cek eTim, 3 ma 6. NH ,OH
EpTIHAICIH KOJIOHKAa apKbUIbl OTKI3nmi. DmoaTThl
KOJIOHKaHbIH pH OeliTapam oprara AcHiH XyraH
WOHCBI3JIaHFaH EPTIHIIMEH KOoca ISHIeJIeK TYKTI
kos0ara xxuHanpl. KonOaHbIH imIiHeTi epTiHiHI po-
TOPJIBI aiimareimka 1 aTMocdepa KbIchIMIa xKoHe 50-
60°C Ttemmeparypama kKenkenmie admammel [10,11]
Conan konbara jxaHa 93ipJIeHTeH | TaMIlbl SnCl2,
1 Tamibl 2,2- TUMETOKCUITPOIIaH koHe 1-2 mut mpo-
nanoiiaa Kauelkkad HCI xoceurnel, 110°C-re neitin
KBI3JIBIPBIIIBI )KOHE OCHI TeMnupaTtypaaa 20 MUHYT
OOMBI YCTaJIBI, COCBIH KOJIOAHBIH iITiHET1 epTiHmiHI
POTOPJIBIK alIaFrbIINEH TaFrbl KypraThulasl. Keneci
caThlZa KoyI0ara jkaHa J3ipJCHreH aleTHsl AeyIIi
peaktuBTiH (1 KejeMm cCipke ampaeruii, 2 Kejem
TPUATUIIAMUHI, 5 KeJieM areToH) 1 mu enrisim, 1,5-
2 muH 0061 60°C-7ie KBI3ABIPBIIIBI HKIHE KEIKeH-
me Oybl O6diHmi, COCBIH 2 MJI 3THJAIEeTaTHeH 1M
NaCl kaHbIkKaH epTiHIici Kocbulabl. KoybaHbIH
ilmiHAeri epTiHal MyKUST apanacTelpeiinsl. CoHza
KeiiH 2 cyWBIK KabaT matiga 60ael, Oipak KaOaTTHIH
JKOFapFBI JKaFbl albIHABI (3THIIALIETAT), Ta3bl Xpo-
MoTorpadus YIIiH aHAINU3re KOFapFbl Ka0aThl (3TH-
JareTaT) ansrHIab [12].

[InKi3aTThIH aMUHKBIITKBUTIAPBIHBIH KYPaMbIH
anpikTay yiriH, GC / MS KypbUIFBICHI KOJAAHBLIIBI
[13]. Artemisia frigida Willd eciMuiriaiz >kep ycTi
oenerine GC / MS rtangaysr. 0,1% kapboBakc 20
M, 0,28% cumap 5 CP xone 0,06% nekcan xpo-
mocopObrHna WA-W- 120-140 Topnel, GaraHasl
(400 x 3 MM) mONAPIBI KOCIA KOJIAHBLUIIBI, Macc-
CIEKTPOMETPMEH OipiKTipinreH ra3 xpoMaTorpadbl-
MEH JKYPri3ijai xoHe Tannanabl. baran remmepary-
pacel 110°C-tan (20 mun ycranasr), 6°C / MUH-ICH
110°C-nen 180°C-re, 32°C-nen 185°C-men 290°C-re
neitin Oarmapiaamananrad. On 250°C-ka neitin xet-
KeHJle, O0apJIbIK aMUHKBIIIKBUIIAPIbI (BHUIIUHTTIK
Tangayra JeiH TypakTel 0onabl. Xpomarorpamma
CBIPTKBI CTAHAAPT OOMBIHIIIA €CENTEIIIH/II.

3epTTey HOTHKEJIEPi JKIHE 0J1apIAbl TAJIAY

Hanansik 3eprrey Oapbicbinaa YikeH IsmmOy-
JaK e3eHiHIH MaHbl XKoHe KapachIpbIK IIaTKalbl
3epTTENIi.

Yaken Ilvimoynax eszeni manvl. Kyprak
mern — JoHAI JakeUmap KayeIMbl. N 45°08°25,
57, E 78°57°72, 0” Buikriri 1143 m. Byn xep-
ne Artemisia frigida Willd ynken xenmemai amanta
OonFaH KOK, IIOFBIPJIAHBIN Ke3fecerdi. bipiecin
eceTiH eciMIikTep Typuepi: Atraphaxis pyrifolia,
Atraphaxis frutescens, Artemisia sublessingiana,

91



JKericy anaraysinna kesnecetin Artemisia frigida Willd-HbIH XUMUSIIBIK KYpaMBIH 3epTTEY

T.0. OCIMIIKTEp KaybIMAACTBIFBI KONUBLIBII KETIeC
yuria 15-20% -bIH KangsIpy Kepek.

Kapacvipwix wamxanv YKericy AnatayblHbIH
conTycTik Oaypaiibl, >kapTacTel Tay OeTkedi. N
45°12°33, 77 E 80°01°52, 5” buikriri 1476 wm.
By xepne Artemisia frigida Willd manisipaHKsl
TypAe Ke3aeceni. bipiecim eceTiH eciMIiKTep
Typiaepi: Ephedra equisetina, Ajania. fastigiata,
Artemisia sublessingiana, Juniperus sabina,
Gentiana tianchanica, Artemisia frigida, Berberis
sphaerocorpa, Sedum hybridum,Pao angustifolia
T.0. Artemisia frigida Willd xa3sIKTap MEH TayJibl
Jananapjaa, TacThl OeTKeWnepiHjae, kapTracTap-

Ja, Keiae Kaparaiisl OpMaHAApAbIH MICTiHAETI
KYMJIbI TOTIBIPAKTHI kepiiepae ocexi. XKoranapaa
KeMTen Ke3zxeceli. OciMAiKTep KaybIMAACTBIFBI
JKOUBUIBINT KeTmec yuriH 25-30% -bIH Kajablpy
Kepek.

Artemisia frigida Willd eciMuiriniH xep ycTi
OeseriHiy canaipUIBIFBIH aHbIKTay YiIiH KP I Mewm-
JeKeTTiKk PapMaKONEsICBIHBIH dJicTeMeci OONBIH-
112 KeJleCl KOPCEeTKIIITep aHBIKTANAbI: IIMKIi3aTThIH
BUTFAIIABUTBIFBI, KYJIUTIT], 9KCTpakTHBTI 3aTTap. Co-
HBIMEH KaTtap, OUOJOTHSIIBIK OelceH/l 3aTTaplbiH
CaHJIBIK MeJIIepi 3epTTeNnmi, HoTHxkeci 1-kecrene
KEJTipiireH.

1-kecte — Artemisia frigida Willd ecimairinig xep ycri 6emiri Heri3ri Bb3 TontapsIHBIH cCaHIBIK KypaMbl )KOHE IIHKi3aT CarlaIbIIBIFbI

KepceTKimTepi
LLhuxisar canabLIbirb Herisri Bb3 TonTapsiHeiH caHbl aMmbl,(%0)
kepceTkitutepi, (%) PBIHBIH CARIBIK KypaMpL,{7o
o - - o 1 1 o
o o g 8 g g g & = T ‘5
Ocimzik araysl 5 ) = o = 5 5 = =S & g B
= = 2 S ) 2 3 5 = X o 5 g
S = 8 & Z s 2 = = S 9 g 2
[+ < Qo o Q o
| Ié H o5 M < 5 g = = = =
= = 2 g a 3 = < g ~ O
2 ™ = o~ < © = M
Artemisia frigida Willd 7.9 7.2 39.08 0.014 1.27 5.65 0.96 12 0.01 0,20

OCIMIIIK IUKI3aTBIHBIH KYpaMmblHIA OpTaHH-
KaJIBIK KOCBUIBICTAPMEH KaTap MUHEPAaJJbl 3aTTap
Jla KOITeN Ke3/1ece/li.

I-kectene OepUIreH MOHACPACH 3EpPTTEITCH
Artemisia frigida Willd ecimairiHiH KypambIHaH
BUIFIBUIBIFEL, KaNMbl KYJJUNr, SKCTPaKTHBTI
3arTap, (IaBOHOMATAP, OPraHUKAIBIK KBIIKBUIAAD,
QIKAJION/ITap, CallOHUHJEP, Toaucaxapunrep, B,
nopyMmeHi, C mopyMeHiHIH CaHIABIK MeJIepiepi
AHBIKTAFaHBl KOPCETUIreH. OCIMIIK MTHUKI3aTHIHBIH
kymautiri 7,2% eKeHJr aHBIKTAIJbL, KYJIUTK
IVKI3aTThl JKaKKaHHAH KeiiH KaimFaH Oelopra-
HUKAKJIBIK KaJIIBIKTBI TYpPakThl Maccara JeiiH
Kenripy. OciMmik Kymi (Kalmbl KyJi) opTypii
OeliopraHUKaIBIK 3aTTap KOCHAchl MEH MHUHEPAIIBI
KOCBUTBICTApIaH (TOIBIPAK, KYM, Tac, IMaH) TYPaJIb.
OcCiIMIIiIK MMKI3aThIHJA 3KCTPAKTUBTI 3aTTapIIbIH
0OJIybl OHBIH CaNaJbUIBIFBIH AHBIKTAYIBIH HET13Ti
CaHJIBIK KOPCETKITIT OOJTBIT TaObLTaAbl. BHOTOTHSITBIK
Oercenpi 3aTTap Tipi aF3ara cieUUKaIbIK acepi 6ap
JKOHE JOPUTIK OCIMAIK IMIMKI3aTHIHBIH TEPaIHsUTBIK
3¢ QeKTiCiH aHBIKTAUTBIH TaOUFU KochUibicTap. by
xeprae QnaBonouarap memmepi 0.014% xepcerin
Typ. PraBoHOUATAP TYCCI3 JKOHE Caphl KPUCTAJIBI
3aTTap, cyJia XoHe OpTaHUKaNbIK EPITKIIITEepe epyi,
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OpbIHOACYIIB paIMKAIIap/IbIH OpHAJIACYbIHA JKOHE
caHblHa OallJIaHBICTHI €KEHiH Kepe aiambI3 [25].
AnxamounrapasiH Memmiepi  5,65%, ankxamongrap
KYpaMbIH/1a a30TThl OPraHUKAJIBIK KOCBUIBICTAPhI Oap
HETI3/Ii, ONap/el a3 MeJIep/e MainanaHy Oaralibl
IOPUTIK 3aT OOJNBIT TaOBUTAMBI. OACTTE OCIMIIK
KypaMbIH/a alKaJTOHATap/bIH MeJIIepi a3 0osaibl.
Herizinen xyiikeHi KO3AbIpy >KoHE Oacy YIUiH
KOJIIAaHBIIAAbI, KaH KBICEIMBIH KOTEpilm Tycipemni,
COHJali-aK ~ OakTepuIuATi  Kacuerrepize  Oap.
Canonungep 0,69% KypalTbIHBIH aHBIKTA IBIK, OJIap
o37IcpiHe TOH apHaWbl KacHeTTepi 0ap KOCBUIBICTAp,
¢dapmanmsiga KypamblHAa CAallOHUH Oap eciMIiKTep
KaKBIPBIK TYCIPYIII Jopiiep xacay/ia KOJIIaHbLIaIbI.
[omucaxapunrep  12%  Kakchl ~ KOPCETKIMITI
xopcerti. CombiMen Katap B, mopymeni 0,01%
MOJIIIIEAC KE3/ICCCTIHIH aHBIKTAJIbIK, OYJI JOpyMEH
JKapakaTTaplblH Te3  JKa3bUIyblHA  MYMKIHIIK
Oepemi, Ko3MiH JKaKCHl Kopy KaOUIeTiH caKTahipbl.
An C nopymeni 0,20% Kke3leceTiHIH aHBIKTAJBIK,
Oyl [opyMeH ar3aHblH JKYKNAJbl —aypyJapra
Kapchl Typa ally OpEKeTIH apTThIpajbl, CyHeKKe
KoHe Ticke OepikTik KacuerT Oepeni, COHBIMEH
Katap OWOJIOTHSIIBIK TOTBIFY Ke3iHIe 3USHIBI
3aTTap/bIH TY3UTy1H TeXeHIi.


https://kk.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%D0%BB%D1%8B%D2%9B_%D1%82%D0%BE%D1%82%D1%8B%D2%93%D1%83
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OciMIiK KypaMblHAa MUHEpalAbl 3aTTap.bIH
00IyBl TOIBIPAK KYPaMbIHA, bUIFAJIABUIBIKKA, IIHKI-
3aTTBIH TYP KYpaMbiHa jKoHe 0acka jaa akropiapra
OalIaHBICTBl ©3Tepill OTBIPYBl MYMKiH. OciMIik
KypaMblHIa MHKPOJIEMEHTTEP ©T€ a3 MeJIIepe
Oonca ma, keslecell JKOHE OJIApIbIH OpPKaHCHICHI
ar3aga e3iHe TOH MaHbI3Abl  (QYHKIUUIAPIbI
atkapanasl. COHIBIKTaH OJApIBIH JKETICIEYIIUTIT]
HeMece oTe Kem MeJepae Oomybl ©CIMAIKTIH
SpTYpJIi aypyJiapFa yIIslpayblHa ajbll KeJei.

Artemisia frigida Willd eciMaiTiHIH MUHEPAIIIBT
3aTTap Kypambl MEH OJapIblH CaHIBIK Meepi
aToM — abcopOumonasl crnekrpomerp Shimad-
zu 6200 series KoMeTiMEH AaHBIKTAIIBL. 3EPTTEY
HOTIXKeJIepi 2-KecTeie KOPCETiIreH.

2-KecTelieH Kepilm OTeIpraHnai, Artemisia
frigida Willd ecimairinig KypameiHan 11 maxpo-
MHUKPO3JIEMEHTTEP aHBIKTAJAbI, COHBIH IMIiHIE KO
memmmepae K (205 mxr / mi), Ca (203 Mkr / Mit) )xoHE
Mg (53.67 mkr / M) ke3neceni. Kanuii mesiiepiHiy
KeTl 001y, OyJ1 HaTpUiMeH Oipire OTHIPBIT, KAHHBIH
KBICBIMBIH PETTEH 11, )KYHKe UMITYIbCTEPiH OTKIZyTe
JKOHE IKYPEK KbI3METIH pETTeyre KaThICAJIbL.
Kanpumiineiy xem Oomybl skacyliajapAblH eciyi
MEH OpEeKeT IPOLECIHAE MAaHBI3Abl POJl aTKapasibl.
ConbiMeH Oipre, Mapraseil, HUKEIb, I[UHK, MBIC
CHSIKTBI MaHBI3/Ibl  3JEMEHTTepHiH Oomybl na
ar3ana Oenriii 0ip GU3NOIOTHSIIBIK el aTKapaibl.
Mapranen;, QepMeHTTI KyHenepiiH KypaMbIHa
Kipil, TOTBIFYy — TOTBIKCBI3[JaHy IpoLuecTepine Oen-
ceHIl KaTeicamel. lIMHK WHCYIWHHIH KypaMmaac

OeJiri 0OJBITT TaOBLIANBI, OKITE YIIITAIaphl MEH KBI-
HBIC MyLIenepi chepackiHaa KaObIHY MporecTepine
Teren Oepeni. MbIC aF3aHbIH ©CyiHE KaXETTi KoHE
Oackama MaHBI3ABI (DU3OIOTHSIIBIK POJl aTKapaibl.
OCIMIIKTErT MHKPO3JIEMEHTTEPIIH MONTH(ESHOIIBI
KOCBUIBICTApMEH KEIICHI OJIapAblH (PU3UOTOTUSITBIK
OCJICEHITITIH apTThIpasl, cebebi amaM ar3achIMeH
JKakChl Kabbutaanaisl| 14].

2-kecte — Artemisia frigida Willd eciMuik KyJiHiH KypaMbIH-
JIaFbl MUHEPAJIIBI 3aTTapbl 36PTTEY HOTHXKEIEpi

Makpo xoH
MI/le?);)]ZMeQHTi‘ep Kypanpt (mxr / mn)
Na 15.815
K 205.275
Ca 203.170
Mg 53.67
Ni 0.186
Zn 0.640
Mn 1.689
Fe 3.722
Cu 0.151
Pb 0.141
Cd 0.062

ConbiMeH KaTap, Artemisia frigida Willd
ecimairinaeri 20 aMUH KBIIKbULIAPHBIH MOJIIIepi
anbIKTanapl. Hotmxeci 1-cyperTe KenTipiires.

1-cyper — Artemisia frigida Willd eciMzirinaeri aMuH KbILIKbUIAP MOJIIIEPi
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l-cyperre xentipinrenneit Artemisia frigida
Willd ecimairigmeri 20 aMWH KBIIIKBUIIAPHBIH
MOJIIEpi aHBIKTAIBIN, OHBIH HETI3rl KypaMblHA
rirytamar (2688 mr / 100r), acmaprar (1320 mr
/ 100r), amanun (1328 mr / 100r) >xoHE TPOIHH
(820 mr / 100r) kem MemiiepJe €KCHI aHBIK-
tanael.  Hotmxkemep  l-cyperre  KepceTiires.
['mytamaT — aMWHKBIIKBUTIAPIBIH €H KOIl Ta-
panraHbiHBIH Oipi. On aKybI3 KYpBUIBIMBIHIAFbI
peniHeH Oacka, TamMaKTaHy, MeETa0OJM3M >KOHE
CUTHAJI Oepyle MaHB3ABI PO aTkapanmbl. [y-
TaMWI KaJJBIKTAPBIHBIH TPAHCIAIUAIAH KEHIHTI
KapOOKCWJIIEHYl OJIapIBIH KaJbI[Mire >KaKbIH-
IBIFBIH apTTHIPAABI KOHE TEMOCTa3[a YIKEH pell
aTtkapansl [15]. AcmaparuH KbBIIIKBUIBI HMMY-
HUTETTi, METabOIM3M/II KOFaphLIATaIbl, AMMHAKTHI
JIC3aKTUBAIUSIABI, PUOOHYKICHH  KBIIIKBLI-
JAPBIHBIH TY3UIyiHE KaTbhICalbl, XUMUSIIBIK 3aT-
TapJIbl, COHBIH IMIHJE IOPIITIK 3aTTapibl KeTipyre
BIKITAJT €TENl JKOHE JKYMBIC KaOiNeTiH KajmblHa
KenTipeni. FanpiMaap xyprisren 3eprreyiep Tec-
TOCTEPOH JCHTeHiH JKOFaphUIaTy VIIH acraparvf
KBIIKBLIBIHBIH TIperapaTTapblH KaObU1ay THIM-
IUTriH - gonmenpaeni.  AcmaparH  KBIIIKBUIBI
0OIMOMIIMHT CIOPTIIBUTAPEIHBIH KYIIiH XKaKcapTy,
KaHJarbl JIMOUI0 MEH TECTOCTEPOH/IbI KOFAPhLIATY
YIIiH KOcra peTiHje KaObuinaHaabel [16]. AnaHuH
AMMYHHTETTI apTTBIPAAbl KOHE MHUIBI, OPTaJBIK
KYHKe )KYHECiH xKoHe OYIIIIBIKET TiHIH YHEPTUSIMEH
KaMTaMachI3 eTefli. byl aMuH KBIIIKBUTBI YHKEI Oe3i
MEH KyBIKacThl Oe3i Karepii iciriHiH JamMybIHaH
kopraiiael [17]. IlponuH aKybl3 CHHTE31 MEH
KYpPBUIBIMBIHAA, META00IH3ME (Scipece MUPPOITUH-
5-kapOoKcHIaT apKbUIBI ApPTUHUH, ITOJTHAMHHIED
JKOHE IIyTaMmaT CHHTE31), TaMaKTaHy/1a J)KoHe jKapa-
napasl eMzeyie, aHTHOKCHIAHTTHI peakuusiiapaa
JKOHE WMMYHIBIK JKayanrapiaa MaHBI3Ibl  pel
aTkapazsl [18].

Kasipri tanna Artemisia frigida Willd eciMairia
JKEPTUTIKTI TYPFBIHIAP XalbIK METUITMHACKIHIA
KapKbpIHABI TNaiigananyaa. JKeprimikri TyprbIHIAp

MOpUTIK MakcaTKa ©CIMIIKTIH Xep YcTi Oeirin
JKUHAIT JIBIIN TYHOA >Kacall CybIK THTeHE TePIISTKIII
JIopi peTiHje malijanaHaibl.

KopsITBIHABI

— Artemisiafrigida Willd-tin Y nxen LLIprmOytax
03eHiHIH MaHbl MeH KapachIpblK IIaTKaJIbIHAAFBI
OKOJIOTHSIIBIK ~Tapanybl aHBIKTAIABL. —Artemisia
frigida Willd 1143 M xone 1476 M OwmikTikTepze
Ke3Jiece/Ii.

— JKeprimikTi TYpFRIHAAP ISPiTIK MaKcaTka Ar-
temisia frigida Willd-TiH *xep ycTi OemiriH »)uHAI
anpIn TYHOA acall CyBIK TUTEHJAE TepIETKIll Oapi
peTiHie nalianaHaThIHbI AHBIKTAIIbI.

— Artemisia frigida Willd ecimuiridiy xep
ycTi OeuiriHiH Heri3ri OWOJIOTUSIIBIK OeJceHIl
3aTTapbIHBIH CAHJBIK KYPaMbI XKOHE MIHMKI3aT cara-
JIBUTBIFBI 3€pTTEN L. 3epTTey OaphIChiHna, Artemisia
frigida Willd eciMIIiKTiH aMWUH KBIIIKBUIIAPBIHBIH
KYpaMBbl aJIFalll peT 3epTTeNIi. 3epTTey HOTHKECIHIE,
KUBIPMa aMHUH KBIIIKbUIAAPHl aHBIKTAIIbl. AMHH
KBIIKBUIIAPABIH HETi3Ti Kypambl TatoTamar (2688
Mr/100 1), acmaprar (1328 wmr/100 r), amaHuH
(894 wmr/100r), xone mnpomuH (820 mr/100 r)
KBIIKBLIIAPHI OOJIBIT TAOBUIIBL.

— CoHBIMEH KaTap aTOMJIBIK OMHCCHUS CIIeK-
TpalibIbl Tajiay oiici apkpuibl 11 Makpo »KoHE
MUKpO3JIEeMEHTTep 3epTTeiai. OHBIH ilIiHAe HEeTi3Ti
Kypamel — K (205.275 mxr/t), Ca (203.170 MKr/T)
AJIEMEHTTEPIHEH TYPATHIHBI AHBIKTAJI/IBL.

— Artemisia frigida Willd ecimairinin Kypa-
MBIHAAFbl  (DTABOHOUJATApP, OPTAaHUKAIBIK KBIII-
KbuLZap, ankanouarap, B2 mopymen, C nmopymes,
CarnoHUHJEP, KYMapHHJEP, COHBIMEH KaTap MOJH-
caxapuATEp/IiH CaHABIK Tajaaybl JKacalbIHbIN, Ar-
temisia frigida Willd ecimairinge, opraHUKaJIbIK
kprukbLInap (1.27%), ankanouarap (5.65%) xone
noymcaxapunrep (20%) kem Memmiepai Kypaisbl,
an QuaBoHOMATAD MEH KyMapUHJACPAIH ©Te a3
MeJTIepAe eKeH T aHbIKTAIIBI.
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MCCAEAOBAHUE XMMHUYECKOTO U BUOAOTUYECKOTO COCTABA
AEKAPCTBEHHOT O PACTEHUNA AXY3I'YHA BEAOKOPOIO
AASl AAABHEMLLIETO NMOAYYEHUS
AHTUBAKTEPUAABHOIO BETEPUHAPHOTI O INPEIMAPATA

AXy3ryH (aat. Calligonum) — poas MHOrOAETHMX AMCTOMAAHBIX BETBUCTbIX KYCTapHUKOB M3
cemericTBa peuntuHble (AaT. Polygonaceae). o HEKOTOPbIM AQHHbIM, B POA BXOAMT A0 158 pacTeHnit,
HO MOCKOAbKY POA CAaBO M3yueH, OrpeAeAeHue BXOASWIMX B HEro BMAOB CUMTAETCS HETOUHbIM.
boAee TOro, HekoTopble yueHble YTBEPXKAQIOT, YTO OHO M HEBO3MOXHO M3-32 MHO>KECTBEHHbIX
MOPMOAOTMYECKMNX PA3AMYMI, HE MMEIOLMX reorpaddnmuecKoin onpeAeAeHHOCTH.

B XxMMHueCKOoM coCTaBe pacTeHuii M3 poaa AKy3ryH o6Hapy>keHbl AyBUAbHbIE BELLIEeCTBa, AMMOHHAS
1 heHoAKapOOHOBAs KUCAOTbI, AAKAAOUAbI, AEMKOAHTOLMAHUAMHBI, (DAQBOHOMADI.

PacTeHns 13 poaa AXy3ryH noTeHUMAAbHO MOTYT CAY>KUTb MCTOYHMKOM AEKAPCTBEHHOIO CbIpPbsi.
YueHble 06HAPYXKMAM B HUX (PEHOAKAPOOHOBbIE KMCAOTbI, 0OAAAAIOWME XKEAUETOHHBIM AEMCTBUEM,
BbICTYMalOLLME B KQYeCTBe IMMOTEH3MBHOIO CPeACTB. [TpOTMBOOMYXOAEBbIM AENCTBMEM HAAEAEHbI He
TOAbKO HAaAMYECTBYIOLLME B NMPEACTAaBUTEAIX POAA AEMKOAHTOLMAHUAMHDI, HO U psA (DAQBOHOMAOB.

ABTOpamMM CTaTbM ObIA WMCCAEAOBAH XUMMYECKMI COCTaB M MpOBeAeHea UAeHTUdMKaums
OMOAOIMYECKM aKTUBHbBIX COEAMHEHUIM B PAaCTUTEAbHOM Cbipbe AXKy3ryHa 6eaokoporo. [MpoBeageHbl
(HU3MKO-XMMNYECKME MCCAEAOBAHMS, OMPEAEAEH SAEMEHTHbI COCTaB CbIPbsl, MAacCOBasi AOAS BAAru
M 30Abl B Cbipbe. Takxxe 6blAa MCCAEAOBAHA MOPMOAOIMS Cbipbs, OMPEAEAEH aMMHOKMCAOTHBbIN
COCTaB Cblpbsl, MOAYYEHbI MepBble obpasilibl BETEPMHAPHOro Mnpernapara Ha OCHOBE PACTUTEAbHOrO
Cbipbs AKY3ryHa U (hUTOCOPOEHTA AASI BETEPUHAPHBIX LieAe U GbIAM HaMpPaBAEHbl Ha KAMHUYECKOe
MUCCAEAOBaHMe.

KAtoueBble CAOBa: AXKY3ryH, (OUTOCOPOGEHT, BETEpMHApHbIA Mpenapart, PacTUTEAbHOE CbIpbe,
SAEMEHTHbI aHAaAM3, XMMUYECKMe BelecTBa.
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Research of chemical and biological composition

of the medicinal plant juzgun white for further obtaining
antibacterial veterinary preparation

Juzgun (Latin Calligonum) is a genus of perennial deciduous branched shrubs from the Buckwheat
family (Latin Polygonaceae). According to some data, the genus includes up to 158 plants, but since the
genus is poorly studied, the definition of the species included in it is considered inaccurate. Moreover,
some scientists argue that it is impossible due to multiple morphological differences that do not have
geographic definiteness.

The chemical composition of plants from the genus Juzgun contains tannins, citric and phenol car-
boxylic acids, alkaloids, leukoanthocyanidins, flavonoids.
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Plants from the genus Juzgun can potentially serve as a source of medicinal raw materials. Scientists
have found in them phenolcarboxylic acids, which have a choleretic effect, acting as an antihypertensive
agent. Antitumor action is endowed not only with the leukoanthocyanidins present in the representatives
of the genus, but also with a number of flavonoids.

We have investigated the chemical composition and identification of biologically active compounds
in the plant raw materials of Juzgun white. Physicochemical studies have been carried out. The elemen-
tal composition of raw materials has been determined. Were determined the mass fraction of moisture
and ash in the raw material. The morphology of the raw material has been studied, and the amino acid
composition of the raw material has been determined. The first samples of a veterinary drug based on
plant raw materials of Juzgun and phytosorbent for veterinary purposes were obtained and sent for clini-
cal research.

Key words: juzgun, phytosorbent, veterinary drug, plant raw materials, elemental analysis, chemical
substances.
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AHTUOAKTEPUSIAABI BETEPUHAPUSIABIK MPENapaTTbl aAy MaKCaTbIHAQ
AXY3IrYH AQPIAIK 6CIMAITHIH, XMMMSIABIK, YKoHE OUOAOTUSIADIK,
KYPaMblIH 3epTTey

AXy3ryH (aart. Calligonum) — kapakyMblk TyKbiIMAACbiHaH (AaT. Polygonaceae) kemn >KbIAAbIK,
>KarnblpakThl OyTakTbl OGyTarap TyKbiMAAChl. Kenbip moAimeTTep GoMbiHLIQ, TyKbiM 158-re aeniH
BCIMAIKTEPAT KaMTHADI, Gipak 6YA TYKbIM HalLAp 3ePTTEATEHAIKTEH, OFaH KipeTiH TYPAEPAiH aHbIK TaMachbl
A9A emec aen ecenteaeai. CoHbIMeH KaTap, Kenbip FaAbIMAAp reorpadUsIAbIK, aHblKTaAMaraH KernTereH
MOPOAOTMSABIK arbipMaLLbIAbIKTapFa GaiAaHbICTbl GYA MYMKIH eMeC Aer CaHamAbl.

ASKY3TYH TEKTEC OCIMAIKTEPAIH XUMMSABIK, KypPaMbiHAQ TaHUHAEP, AMMOH XoHe (PeHOA KapOOoH
KbILIKbIAAAPbI, AAKAAOMATAP, AEMKOAHTOLUMAHUAMHAEP, (DAaBOHOMATEP Gap.

ASKY3TyH TYKbIMAQC OCIMAIKTEp ASPIAIK luMKi3aT Ke3i 6oAa anaabl. FaAbiMaap oAapaaH
rMnepTeHsMsFa Kapcbl areHT peTiHAe opekeT eTeTiH XOAepeTMKaAblK, acepi 6ap deHoA kapboH
KbILWKBIAAAPBIH TanThbl. ICikke Kapcbl iC-KMMbIA TeK AeMKOaHTOLIMAHWAMHAEPMEH FaHa eMec, COHbIMEH
Kartap 6ipkarap (hAaBOHOUMATAPMEH A€ KAMTaMachl3 ETIATEH.

Bi3 AXy3ryH eciMAIK WKMKi3aTbiHbIH XMMMUSABIK KYPaMblH >KOHe GUOAOTUSIABIK, OGeACeHAI
KOCBIAbICTAPbIH aHbIKTayAbl 3epTTeaik. (OU3MKa-XMMMSIAbIK, 3epTTeyAep >Kyprisiaai. LLuki3aTTbiH,
DAEMEHTTIK Kypambl aHblKTaAAbl. LLIMKi3aTTaFbl bIAFAA MEH KYAAIH MACCaAbIK, YAECi aHbIKTaAAD.
LLIMKi3aTTblH, MOP(OAOIrMICHl  3epTTeAAl, LWKMKI3aTTblH, AMUHKBIWKBIAABIK,  KYPambl aHbIKTaAAbI.
BeTepuHapAblk, MakcaTTarbl AXKY3ryH MeH (UTOCOPOEHTTIH OCIMAIK LWIMKi3aTblHA Heri3AeAreH
BETEPMHAPAbIK, MPenapaTTbiH, aAFallKbl YATIAEPI aAbIHAbI XKOHE KAMHMKAABIK, 3€pTTEYAepre XKibepisai.

Ty#iH ce3aep: AXKYy3ryH, PUTOCOPBEHT, BETEPUHAPABIK Mpernapar, 6CiMAIK WMKi3aTbl, SAEMEHTTIK
TaAAQY, XMMMSIABIK, 3aTTap.

BBenenune

Jxysryn — Calligonum, u3 cemetictBa Polygo-
naceae (I'peunineie), npencTaBieH KyCcTapHUKaMU
WU TONYKyCTapHUKaMH BBICOTOH okoio 30
cMm. Kcepodutsl, aganTHpoBaHHBIE K YCIOBUSM
MyCTBhIHb WU MOMYMYCThIHb[1].

JIKy3TyH — POJ MHOTOJETHHX JIUCTOIAHBIX
BETBUCTHIX KYCTapHHUKOB C OOIIMPHOW KOpHEBOU
cUCTEMOM M axypHOl kpoHOH. JIucThsl pacTeHmit
KOPOTKHE, WIJIOBUJHBIC, IIBETKH OJWHOYHEIC,
HebomnbIne, 0T OeNbIX 10 Po30BaTO-(QUOIECTOBBIX.
Pactenus u3 pona Xy3ryH mOTeHUHMaIbHO 00ja-
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JTAI0T TWIOTCH3UBHBIM, )KEITYETOHHBIM W IPOTHUBO-
OIyXOJIEBBIM JeiicTBUEM][2].

Pactenus u3 pona Ky3ryH He sBIsroTcs Qap-
MaKoIleWHbIMU, HE 4HcATCs B Peectpe Jekap-
CTBEHHBIX CpEICTB M HE YMNOTPeOISIoTCS HU
B o¢HUIMANbHOW, HU B HApOXHOHW MEAULMHE,
OJIHAKO XMMMUYECKHM COCTaB pacTEHUs I03BOJISET
yTBEPKAATh, YTO OHU 00JIa1al0T THIIOTEH3UBHBIMH,
MIPOTHUBOOIYXOJIEBBIMU u KEITYETOHHBIMHU
cBoiicTBamu [4].

Heans pab6orbi: M3ydeHue ¢GU3NKO-XUMHUUEC-
Koro coctasa J[)Ky3ryHa W IOJIy4€HUE TBEPIBIX H
KHJIKUX JIEKAPCTBEHHBIX (OPM.


mailto:seithan@mail.ru
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Pucynok 1 — JlekapctBenHoe pactenue J[ky3ryH 6eI0KopbIit

O0beKkT  mccleI0BaAHMA:
pacrenue J[y3ryH OenoKopbIit

MeToasbl ucciiefoBaHus: GU3NKO-XUMUIECKHE
METO/IBI, OTIPEIEIEHNe AMUHOKHUCIIOT, OTIpEe/IeTICHIE
OCH30IHOI KHCIIOTHI, OMpeIeNeHUE IEMEHTHOTO
COCTaBa, OIpeeICHUE YIEIbHOU MOBEPXHOCTH.

JKy3ryH — pol MHOTOJIETHHX JIUCTOTATHBIX
BETBHUCTHIX KYCTapHHKOB C OOIIMPHOW KOPHEBOH
CHUCTEMOI M axypHOHl KpoHOW. JIucTes pacTeHuit
KOPOTKHE, UIJIOBUJHBIE, LBETKH OIMHOYHEIE,
HEeOOJBIINE, OT OCNBIX 10 PO30BaTO-(PHOIETOBBIX.
Pactenns u3 poma JKy3ryH moTeHIMaibHO 00ia-
JAIOT TUIMOTEH3UBHBIM, >XEIYETOHHBIM M IPOTH-
BOOIIYXOJICBBIM AeiicTBUeM[S5-7].

OmHa W3 SPKUX OCOOCHHOCTEH IKY3TYHOB —
KpBIJIAaThle WM TOKPBITHIE MHOTOYHCIEHHBIMU
IIETUHKaMU IIJI0JbI, KOTOPBIE JETKO MEPEHOCATCS
BETpOM, M30eras IpH STOM TIOTPEeOCHUS IMECKOM.
HepeBsiauctast 000J04YKa 3aJiep)KUBaeT MpPOpac-
TaHWEe, U T[0ITOMY BCXOXECTb CEMSH OOBIYHO
HeBenmuka[8-11].

Bremnmii Bupn pacreHni us poja JIxysryH
3aBUCUT OT SKOJOTMYECKUX ycnoBui. Ecmu onu
MIPOU3PACTAIOT TaM, I'I€ TPYHTOBBIE BOJbI 3AJIETAKOT
HerTyOoKo, pacTeHus: poja Ky3ryH NpUHHUMAIOT
(hopMy MHOTOCTBOJIBHBIX APEBOBUIHBIX KyCTapHH-
KOB, JIOCTUTAIOMIMX MOpPOil 5-7 METPOB B BBICOTY.
Tam ke, rae BoJa JEKUT IIyOOKO MOA TMECKaMu,
3TO HEBBICOKUE KYCTapHHKH, MakcuMyMm 1,5 metpa
BBICOTHI [9-12].

VY pacreHuil u3 pona JKysryH KOpPOTKHE OIa-
JAroIme JUCThS (5-7 MM), WTJIOBHIHBIC WU -
JUHIPUYECKNE C YeIlyeBHIHO-KOXKHUCTBIM cTebe-
00BEeMITIOIIMM pacTpyOoM B OcHOBaHWHU. Bmecto

JICKApCTBECHHOC

HUX (QyHKIMIO (OTOCHHTE3a JIETOM BBITIOJTHSIOT
OTHOJNETHHE TMO00eru, Ha3blBaeMble ACCHUMUIIS-
IMOHHBIMH BETOYKAMH. 3e€JICHble, TOHKHE, IH-
JUHIPUYECKHNE, OHH TaKXe OIMaJaloT OCEHbIO.
PocroBele moOern, Ha KOTOPBIX BBIPACTAIOT
ACCUMWISIUOHHBIE, XUBYT OT 3 no 6 ser. Ha ux
y37axX BECHOW M3 HIDKHUX TMa3yIIHBIX OOKOBBIX
MOYEK MPOLUIOTOAHUX MOOETOB BBHIPACTAIOT HOBBIC
BETOUKU. Y pacTeHuil pona J[Ky3ryH e€CThb U elle
OJIMH BHJ TMOOEroB — TOPOCIEBBIE, CO BPEMECHEM
MpeBpallaloIiecss B MHOTOJETHHE CTBOJMKHU.
Pactymue Ha HUX POCTOBBIE W ACCUMIUIAIIMOHHEIE
noOerd (GOPMHUPYIOT XapaKTEPHYIO AJISl PacTeHUH
aXypHyl0o  KpoHy. OOoemoinble, Ma3ylIHBIE,
IYIIUCTHIE IIBETKH PACTEHUS C OEIBIMHU, PO3OBBIMH
W PO30BaTO-(hMOJIETOBBIMH, PEKE 3ETICHOBATHIMU
JIETIECTKAMH, BBIPACTAIOT MO OHOMY Ha OTAEIbHBIX
y3max moberoB 4-6 mopsnka. Ilnom pacrenuit u3
pona JIKy3ryH — opeliek, OTPOCTKHM WM IETHHKA
Ha KOTOPOM TIPUAAIOT eMY IIApOBUAHYIO GOpMY.

Knaccndukarms

HxysryH (sat. Calligonum) — pog MHOTOJIETHUX
JUCTOMAIHBIX  BETBHCTBIX  KYCTapHUKOB U3
cemeirictBa ['peunmasie (mar. Polygonaceae). Ilo
HEKOTOPBIM IaHHBIM B pOJ] BXOAHUT 10 158 pactenuii,
HO TIOCKOJNBKY poxa ciabo W3y4YeH, OmpeielicHHe
BXOJIIIINX B HErO BHUJOB CUUTAETCA HETOYHBIM.
bonee Toro, HeKoTOphIE YyueHBIE YTBEP)KIAIoT,
YTO OHO W HEBO3MOXKHO WH3-32 MHO>KECTBEHHBIX
MOp(ONOTHYECKUX  pa3Nuyuii, HE HMEIOINX
reorpaduyeckoil onpeneneHHOCTH.

XHUMHYECKHUM cocTaB

B xmMuueckoMm coctaBe pacTeHHWH H3 pofa
Jxy3ryH oOHapy)keHbl IyOHIbHBIE BEILECTBA,
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JTUMOHHAsE W (eHONKapOOHOBass KHCJIOTHI, ajKa-
JIOU/TBI, ICHKOAHTOIIMAHUINHBI, (DITABOHOUIBI.

PapMaKOJOTHYECKHE CBONCTBA

Pacrenusinzpona [ )Ky3ryH MOTEeHIHMAILHOMOTY T
CIy)KHTh HMCTOYHHUKOM JIEKapCTBEHHOTO CBHIPBHSL.
VYdeHble OOHapyXWwin B HUX (DeHOIKapOOHOBBIC
KHCJIOTBI, 00JIaAAIOUINE JKEITIYCTOHHBIM JeHCTBUEM,
BBICTYNAIOIINIT B  KayeCTBE T'MIIOTCH3WBHOTO
cpexactB. [IpoTHBOOIMYXOJEBBIM JICHiCTBUEM Haje-
JICHBl HE TOJBKO HAIWYECTBYIOUIHE B IPEICTABH-
TeISIX pojAa JICHKOAHTOUMAHWAWHBI, HO W PSJ
(naBonousoB[12-15].

MaTepna.nLl H METOAbI UCCJICA0BAHUA

OU3NKO-XMMHYECKUE METO/IBI aHAJIH3A!

HccnepoBanre MaccOBOM JOJM BJard U 30JIbl
onpeaensuii nol'OCT 24027.2-80

Meton ompeneneHUsT BIAXHOCTA OCHOBaHA
ompeAeNeHnd W TOTepH B Macce 3a Cuer
FHFpOCKOHH‘-IeCKOﬁ BJIarli M JICTYy4YUX BCUICCTB
MIPU BBICYIIIMBAHUH CHIPHSI IO a0COIIOTHO CYXOTO
cocrostHusI[16-21].

Ornpenenenrie MaccoBOM J0JIM COPOUHOBOM U
OCH30MHO# KUCIOTHI[22-27].

Omnpeneneanie CcopOMHOBOM W OCH30MHOMN
kuciotr (I'OCT 33332-2015) B mpomykrax oc-
HOBaHO Ha WX WM3BIICUCHUH U3 NPOOKI MPOIYKTA

OydepHBIM pacTBOpOM amerara aMMOHHUSA, CO-
JIep)KalliM METAaHOJI, OYHCTKE IOJIYIEHHOTO
JKCTpaKTa H IMOCJECAYIOMIEM KOJIHMYECTBEHHOM
ompeJIelICHUN COPOMHOBOW W OEH30HWHOUW KHC-
JIOT B JKCTPaKTE€ METOIOM OOpamieHHO-(pa30BOH
BBICOKOO((MEKTUBHOW  JKUAKOCTHOW  XpPOMATo-
rpaun (BOXX).

Pe3yabTaThl nccjie1oBaHuii

HccreqoBanne XHMMHYECKOTO COCTaBa M HICH-
TU(UKALKS OUOJIOTHYECKUN aKTUBHBIX COSIUHEHU
B PaCTUTEIEHOM ChIpbe J[XKy3ryHa 0elIoKoporo.

PacTpoBblii 3J1IEKTPOHHBIA MUKPOCKOIT SBJISETCS
COBPEMEHHBIM MPUOOPOM C TOBBIIICHHBIM YPOBHEM
aBTOMATHU3AllMU TMPOLIECCOB MPOBEACHUS HCCIIE-
JIOBaHMM B 00JacTH HaHOTexHoJiorni. Heobxomum
IUISL TIOMy4YEHUsT CHUMKOB C pa3pelieHueM MEHEee
2,5 HM, U TPOBENCHUS KAUECTBEHHOIO U KOIU-
YECTBEHHOTO aHAJIN3a HAHOPa3MEPHBIX O0BEKTOB

Ormpenenenue 3JIEMEHTHOrO cocTaBa J[xys3-

TyHA TPOBOJMIOCH PACTPOBOM  BICKTPOHHOM
mukpockorie Quanta 2001 3D (FEICompany,
CIIA)

bruto uccrnenosano 2 o6pasna, U3MeIbUYeHHOTO
Jkysryna. Ilo pesynbraram uccineqoBaHud B
o6pasie Nel: C—53,53 %, 0—31,96 %, Ca—5,56%,
K—4,01%, Na—2.18% (pucyHoxk 2. A.)

Element Wt% Element Wt%
C 53.53 C 54.97
o 31.96 o 41.50

Na 2.18 Na 0.52
Mg 0.82 Mg 0.31
Al 0.11 Al 0.16
Si 0.15 Si 0.08
S 0.40 P 0.06
Cl 0.44 S 0.12
K 4.01 Cl 0.06
Ca 5.56 K 0.63
Fe 0.86 Ca 1.58
A B

PucyHnok 2 — DieMeHTHBIH cocTaB JpKy3ryHa. A — obpasen Nel, B — o6pazer N2
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Bo BTopom oOpasue Ne2: C — 54,97 %, O —
41,50 %, Ca — 1,58%, K — 0,63%, Na — 0,52%.
(pucyHok 2. A.)

I'paduka sanemenTHOro ananu3a u Gpororpadun
00pa3ItoB n300pakeHo B pucyHKe No3.

UccnenoBanus Mopdonoruu oopas3ios mopoii-
KOB TIPOBEJCHBI MpPH IOMOIIM CKaHHUPYIOLIETO

A

ANEeKTPOHHOTO MuKpockorna (COM) (pucyHKH
4,A, B, C). Mopdosorus ToJIy9eHHBIX 00pa3IioB
MOPOIIKOB HUMeeT aMOpP(HYIO HEYMOPSII0UYCHHYIO
CTPYKTYpY pucyHku 4, A,B. Pacnipenenenne yactui
rmopomtkoB/)ky3ryHa 1o pazmepam mupoko (1,5 —50
MKM), 4TO XapaKTEePHO ISl TOPOIIKOB MOTyYEHHBIX
U3 PaCTUTENBHOTO CHIPHSL.

Pucynok 3 — I'paduka u portorpadus od6pas3uos Jxy3ryHa
Ha PacTpPOBOM JEKTPOHHOM MHKpockore Quanta 200i 3D
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B o0Opaznax Ne2 BcTpewaroTcs: ynopsiiodeHHBIC
YaCTHULbl C KPUCTAUIMYECKOU CTPYKTYpOIl PUCYHOK
5, B., 4TO0 O0YCJIOBJICHO HAJIMYUEM B IJIEMECHTHOM
cocraBe Ca. YacTHLIBI MMEIOT YETKO OYEPUEHHBIC
IpaHULbl W HMEIOT MPSIMOYTIONbHYI0 (opmy.
JlaHHbIE YaCTHUIIBI HUMEIOT Y3KO€ pacIpeeeHue mo
pasmepam 0,8 — 3,7 MKM.

Taxxke ObLIM HCCIEAOBAHBI MaccoBas IOJIS
BJIaTM M 30JIbl JIEKAPCTBEHHOTO pacTeHUs
Jxysryna mo I'OCT 24027.2-80. Ilo pesyns-
TaTaM  aHajJW3a  MaccoBas  JOJsA  BJArd
5,91+0,03%, a maccoBas gois 30761 7,23+0,01%.
DTO XapaKTepPHO JIsi PACTUTEIBHOTO CHIPhS, HE
MPEBBIIIAET HOPMY.

B

B

Pucynok 5 — Mopdouorus u3mensueHHOTo coipbsi JKy3ryHa, oopaser Ne2

Tabauna 1 — MaccoBas 1015 BJIard U 30J1bl 1 aMUHOKHCIIOTHBIHM COCTaB JIEKapCTBEHHOro pacTeHus /xys3ryHa

HaumenoBanue HOKaSaTCJ'Ieﬁ, CAWHULIBI

DaKTUYECKU MOIyYEHO

O6o3Hauenne H/I Ha METOIBI HCTIBITAHUI

U3MEpeHUi
1 2 3
DU3NKO-XUMHUECKUE:
MaccoBas nois Biard, % 5,91+0,03 TI'OCT 24027.2-80
Maccosast 1ost 30161, % 7,23+0,01 T'OCT 24027.2-80
AMMHOKHUCIIOTHBIH cocTas, 1/100 T:

AcnaparuHoBast KUCJIOTa 0,15 MBU MH 1363-2000
I'myramuHoOBas kuciora 0,20 MBU MH 1363-2000
Cepun 0,17 MBU MH 1363-2000
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TIpooonocenue mabauyvl

Hanverosarne HOKaBaTSHeﬁ’ CHUHHHIIBL DaKTUYECKH [TOTYIEHO O6o3nauenne HJ/I Ha MeTObI UCTIBITAHUI
n3MepeHuit
1 2 3
Tuctuauna 0,18 MBU MH 1363-2000
I Brzannics 0,16 MBU MH 1363-2000
Tpeonun 0,38 MBH MH 1363-2000
ApruHuH 0,12 MBU MH 1363-2000
AJlaHuH 0,15 MBU MH 1363-2000
Tupo3un 0,20 MBU MH 1363-2000
Hucreun 0,03 MBH MH 1363-2000
Banun 0,31 MBU MH 1363-2000
MetnonuH 0,06 MBHU MH 1363-2000
deHunnaraHuH 0,08 MBU MH 1363-2000
Jletinma 0,17 MBU MH 1363-2000
W3oneiinun 0,03 MBU MH 1363-2000
JIm3nn 0,04 MBU MH 1363-2000
Tpunrodan 0,03 MBU MH 1363-2000
Ipommn 0,02 MBU MH 1363-2000

Taxoke OBUT HCCIENOBAaH AMUHOKHCIOTHBIN
COCTaB ChIpbs 10 HOPMATUBHOMY JOKymMeHTY MBU
MH 1363-2000. Pe3ynbpTaThl aHAJIN30B MPUBEACHBI
B Tabuune 1.

[lo nurepaTypHBIM JaHHBIM OBUIM JaHHEIC
YTO, B JIEKapCTBEHHBIE pacTeHus J[XKy3ryH conep-

)KUTCA beH3olHas KuciaoTa, KOTOpas HMeeT psll
npenMymiecTs. s onpeneneHus CoAepiKaHUs
OeH30iHOI KHCHOTHI B J[Ky3ryHe, oOpasubl ObUTH
IepeiaHbl B aKKPEIUTOBAaHHY0 Jlaboparoputo «HyT-
putect». Ho 1o pe3ysibraTaMm UCCIEA0BAaHUMN B ChIPbE
He OBLTO HalaeHO OeH30HHOoN KUCIoThI (Tab.2).

Ta6auua 2 — Ouznko-xMMHUYECKHe rokasareseil pactenus [xy3ryHa

HaumeHoBaHMe MOKa3aTene,

. Jomnyctumbie HopMmel 1o H/J
€IMHUILIBI U3MEepPEeHUI

O6o03Hauenne HJI Ha MeTOmBI

PaKTHUECKU TOTYUYEHO .
HCTIBITAaHUH

1 2

3 4

DH3UKO-XUMUYCCKHUEC:
Benzoitnas kuciaora u €€ cotu

He 00H. I'OCT 33332-2015

[Ipou3BOACTBO OMBITHOH MapTUU TOTOBBIX
JUTS CKapMJIMBAHUS KOPMOBBIX T'PaHYJ Ha OCHOBE
pacTUTEeNbHOTO CHIPhs JIKy3ryHa u ¢uTocopOeHTa
JUTSL BETEPUHAPHBIX LIeNel

OCHOBHBIM CHIPBEM TSI TPOU3BOACTBA I'PAHYJIH-
poBaHHON (opMBI BEeTEpHHAPHOTO TIpemnapara
Kapbomxky3assisiercs J>Ky3ryH 1 GutocopOeHT.

I'panynupoBanHas  ¢GopMa  BETEPHHAPHOTO
npenapara KapOojpky3a — TBepaas H03UpOBaHHAS
OUIMHIpUYECKas JieKapcTBeHHas (opma, mpen-
CTaBIsitOIAsT cOOOM CIpeccOoBaHHbBIE ABYX JieKap-
CTBEHHBIX BellecTB. Pazmep rpanyn nuamerp 4-5

MM, macca — 0,7 — 0,8 1.

Cocrag rpanyn «Kap0omKy3a, akTHBHOE BEIIIECTBO:

- mKy3TyH — 60%;

- ¢urocopbenT — 25%.

- BCIIOMOTAaTeIbLHOE BEIIECTRO:

- cesyrome Kapookcnmermmiernmonoza (KMLI)
—15%.

TexHOMOTHYECKHIA TIPOIIECC MTPOU3BOACTBA T'Pa-
Hy1 «KapOoKy3a»» COCTOUT M3 CICAYIONIUX CTa-
nuit (Puc. 6):

I. TloaroroBka MpoU3BOACTBEHHBIX TOMEUICHUI
1 000pyIOBaHMS.
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II. IloaroTOBKa TEX-CIIEIMAIMCTOB. V. UsmenpueHue.
III. TTonroToBKa CHIPHA. VI. I'panynupoBanue;
IV. Cymika; VII. ®acoska.

Pucynoxk 6 — [Noryuenne o6pa3noB aHTHOAKTEPHAIFHOTO BETEPHHAPHOTO TIpenapara
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3akaouenne

ber  mccnemoBaH XMMHMYECKHH COCTaB  H
uACHTU(UKAUSA OMOJIOTHYECKUN aKTUBHBIX COCIIH-
HEHUIBPACTHTEIBHOM CHIphe [ ky3ryHadenokoporo.
IIpoBeneHbl (GUINKO-XUMHUECKUE HCCICIOBAHMSL.
OrmpeneneH 3JIEMEHTHBIN COCTaB ChIPbs, OCHOBHBIE
snemeHThl C — 53,53 %, O — 31,96 %, Ca — 5,56%,
K—-4,01%, Na—2.18%.

beimu ompenenensl MaccoBas J0J1 BIAard U
304161 B ChIpbe. [Io pe3ynpTaTaM aHamm3a MaccoBas
nmoasa Bmaru 5,91+0,03%, a maccoBas J0dsS 30JIBI
7,23+0,01%.

UccnenoBana Mopdomorus — ChHIpsA,
ompe/ielIeH aMHHOKHUCIIOTHBIA COCTaB CHIPHSL.

B pesynbraTte uccienoBaHuil ObUTH MONYYEHBI
nepBble  00pas3ibl aHTHOAKTEPHUATHHOTO BETEPH-

TAaKXKC

HapHOTO TIperapara Ha OCHOBE pPaCTUTEIHLHOTO
ceIpbst JIky3ryna m ¢utocopOeHTa IS HaTbHEH-
[IETO KJIMHUYECKOTO HCCIICJIOBAHUS OIPEIIEICHUS
AHTHOAKTEPHAIBHBIX CITOCOOHOCTH OO0pa3IoB B

@akynbTeT BETEpUHApHOM MenuuuHbl Kazax-
CKOIO0  arpOTEXHHYECKOrO0  YHHMBEPCHUTETA  UM.
C.Ceiipynnuna.

HMcToYyHUK (PMHAHCHPOBAHUSA

Hannas paboTa BBIIOJHEHAa B paMKax TpaHTa
HUPH AP(09058425 «Pa3paboTka MHHOBAIMOHHOWM
TEXHOJIOT U IOJTyYEHUS TPEMHUKCAN3 PACTUTEIBHOTO
CBIPBSl U1 YIIydlleHHs OETKOBOW II€HHOCTH
MecTHBIX KopMoB 111 KPCy», ¢punancupyemoro Ko-
MHUTETOM Hayku MUHHCTEpCTBa 00pa30BaHMs U Ha-
yku Pecy6nuku Kazaxcras.
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XAEBOIMEKAPHbIE CBOMCTBA
SIPOBOM MATKOM MLUEHULIbI M TPUTUKAAE
B 3ABUCMMOCTU OT MPEALLUECTBEHHUKA
M ®OHA BO3AEAbIBAHUS

B cratbe npuBeaeHbl AAHHblE MO OLIEHKE XAeOOMeKapHOro KayectBa COpPTa SIPOBOWM MSIKOM
nweHuupbl LLlopTaHaMHCKas 95 yAydlleHHast u 9poBoro Tputnkase Pocutka. Lleab paboTbl: oueHka
KauecTBa xAeba M3 MyKM MSTKOM MIIEHWULbI U TPUTUKAAE B 3aBUCUMOCTU TEXHOAOTMM BO3AEAbIBAHUS
M npeallecTBeHHMKa B ycaoBusax CeBepHoro KasaxcraHa. NoceB nposoauaca B nepuoa 2018-2019
IT. Ha 3KCrepuMeHTaAbHbIX naowaaax TOO «HIMLU3X um. A.M. bapaeBa». [MpoBOAMAOCH M3yyeHMe Mo
BAMSIHMIO OpPraHMyeckon 1 TPAAMLMOHHONM CUCTEM 3EMAEAEAMS HA KaueCTBO MOAYYEHHOM MPOAYKLIMM.
OpraHuueckas CUCTEMA 3EMAEAEAUSI BKAIOYAAA B cebsl MCMOAb30BaHME HAA3EMHOM OMOMacchl
MHOIOAETHMX 3AaKOBbIX M 60OO0BbIX TpaB B KauyecTBe OpPraHUMYeckoro yAaobpeHus. TpaauuMOHHas
— NPpUMEHeHMe MMHepPaAbHbIX yA0OpeHuit: ammodoca B Ao3e P, ammmauHoin ceantpbl B po3e N,
N,, N 1 Ny, TMpobHyio Bbineuky u oueHKy XAeborekapHbiX AOCTOMHCTB MPOBOAMAM COTAACHO
METOAMKE TFOCYAAPCTBEHHOrO COpPTOMCHbITaHMs. KOHEUHbIM pe3yAbTaTOM WMCCAEAOBAHMI CAYXMAA
obuas xaebonekapHas oueHka. YCTAHOBAEHO, 4TO xAeboriekapHasi oueHka xAeba M3 TpuTUKase
HUXe, Yem M3 nweHuubl Ha 1-1,5 6aara. B roabl MCCAEAOBaHUIn OTMEUYEeHa 3aBMCUMOCTb KauecTBa
xAeba OT MpeAlecTBEHHUKA U (POHA BO3AEAbIBAHMS. [1pEMMYLLECTBO AAS M3YYAEMbIX KYABTYP MMEA
OpraHnyeckunii oH, AYULLIMM NPEALLECTBEHHUKOM AASl IPOBOFO TPUTUKAAE ObIA AOHHWK, AAS SPOBOW
MSITKOM MLUEHWLbI — XUTHSIK.

KatoueBble cAoBa: msrkas nuweHuua, obbem xaeba, opraHuMueckuit (hOoH, MPeALIeCTBEHHMK,
TPAAMLUMOHHbIN (hOH, TPUTHKAAE, XAeDOMeKapHasl OLeHKa.

O.0. Kradetskaya*, I.V. Chilimova

“Scientific and Production Center of Grain Farming named after A.l. Barayev” LLP,
Kazakhstan, Nauchnyi settl
*e-mail: oksana_cwr@mail.ru

Baking quality of spring soft wheat and triticale depending
on the forecrop and background of cultivation

The article presents data on the evaluation of the baking quality of the spring soft wheat variety —
Shortandinskaya 95 improved and spring triticale — Rosinka. The purpose of the work is to assess the
quality of bread made from soft wheat flour and triticale depending on the cultivation technology and
the predecessor in the conditions of “SPC GF named after A.l. Barayev” LLP. A study was conducted
on the influence of organic and traditional farming systems on the quality of the products obtained. The
organic farming system included the use of aboveground biomass of perennial grasses and legumes as
an organic fertilizer. Traditional — the use of mineral fertilizers: ammophos in a dose of P,;, ammonium
nitrate in a dose of N, N, N, and N, .Trial baking and evaluation of baking advantages were carried
out according to the methodology of the state variety testing. The final result of the research was a gen-
eral bakery assessment. It was found that the baking score of triticale bread is lower than that of wheat
by 1-1.5 points. During the years of research, the dependence of the quality of bread on the predecessor
and the background of cultivation was noted. The advantage for the studied crops was an organic back-
ground, the best precursor for spring triticale was a sweet clover, for spring soft wheat — a wheat grass.

Key words: soft wheat, bread volume, organic backgrounds, forecrop, traditional backgrounds, triti-
cale, baking grade.
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opTaabifbiy XXLLC, KaszakcraH, HayuHbii KeHTi
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JXKaszAbIK, )KyMcak, OMAal MeH TPMTHKAAEHIH, ecipy ¢hoHbI
MeH aAFa AaKbIAFa GaiAaHbICTbI HaybaiXxaHaAbIK KacueTTepi

Makanapa xasablK, >Xymcak, 6uaanabiH — LLlopTaHAMHCKAs 95 >OHe >XKa3AblK TPUTUKAAEHIH
— PocuHka copTtTapbiHbiH HaybanMxaHaAblK, canacbiH 0OaFasay TypaAbl MOAIMETTEp KEeATipiAreH.
KymbICTbIH, MakcaTtbl: CoATycTik KasakcTaH aFAarblHAQ ©Cipy TEXHOAOTMSICbl MEH aAfbl AAKbIAFA
6anAaHbICTbl >XyMCak, OMAQt yHbl MEH TPUTMKAAE HaHblHbIH canacbiH 6Garaaay. Eric 2018 — 2019
KbIAAAP apaAbiFbiHaa «A.M. bapaeB atbiHaarbl ALLIFOO» XKLLIC-HIH 3KCnepuMeHTTIK araHAapbiHAQ
KYprizinai. OpraHmkablK, >K&He ASCTYPAI eriHWIAIK >KYMEeCiHiH aAblHFAH ©HIM carmacbiHa ocepi
GoMblHILIA 3epTTey >KYPri3iAAi. EriHIIAIKTIH OpraHuKaAbIK, >KYMECiHE OpraHMKaAbIK, TbIHAMTKbILL
peTiHAE KOMXKbIAAbIK aCTbIK, MEH Oypluak, TyYKbIMAAC LUONTEPiHiH >Kep yCTi GromMaccacbliH KOAAAHY
KipAi. ASCTYPAI-MUHEPAAAbI ThIHAMTKbILUTAPAbl KOAAQHY: P,, Ao3acbiHaarbl ammodoc, N, N, N
xaHe N, . A03aCbiHAAFbl aMMOHMI HUTpaTbl. HaH nmicipy »eHe HaH nicipy KyHAbIAbIFbIH Gararay
MEMAEKETTIK COPTTbl CblHAy 8AICIHE CaMKec XKYPri3iAai. 3epTTeyAiH COHFbl HOTUXKECI >KaAMbl Micipy
Garacbl 60AAbI. TpUTMKAAE HaHbIHbIH HayOaiixaHaAblK, 6aracbl 6uaarnaaH 1-1, 5 GaAAFa TOMEH EKEHAITI
aHbIKTaAAbI. 3epTTey >KbIAAAPbIHAQ HaH CamnacblHbIH, aAABIHFbI >)KOHe ecipy ()OHbIHA TayeAAiAiri atan
OTiAAL. 3epTTeAreH AAKbIAAAD YLUIIH OpraHuKaAblk, (DOH apTbIKLIbIAbIFbI 6OAAbI, KOKTEMIT TPUTUKAAE

YLLIH €H >KaKCbl aAFbl AAKbIA TYMEXOHBILLIKA, XKa3AbIK, XKYMCak, 6MAAM YiliH — epKeKLern GOAAbI.
Ty#in ce3aep: )xymcak, 61Aan, HaH KOAEMI, OPTaAbIK, POH, aAFbl AAKbIA, ASCTYPAI (DOH, TPUTUKAAE,

Hay0aixaHaAblK, 6ara.

BBenenue

CraOuinbHOCTh BHYTPEHHETO W BHEIIHETO PHIH-
Ka 3€pHa 3€pHOBBIX KYJIbTYp U IPOAYKTOB €ro nepe-
pabOTKK UTpaeT BasKHYIO POJIb B BKOHOMUYECKOM U
COLMAIFHOM Pa3BUTHH OOJBIIMHCTBA CTPaH MHUpA.
Xopowmuii ypoBeHb IPOU3BOCTBA 3€PHA MOXKET J0-
CTHUTaThCsl C OJHOM CTOPOHBI MYyTEM MHTEHCH(HKA-
MU TIPOM3BOJICTBA: HUCIIOJIB30BAaHUE COBPEMEHHBIX
MEXaHN3MOB, OpOILEHHUE, MEINOpaIys, BHECEHHE
ynoOpeHuil u cpelCTB 3alllUThl PACTEHUM, a ¢ apy-
roil TOBBIIIEHWEM YPOKAaHHOCTH U aJIallTUBHOCTH
COPTOB, MIPAaBUIBHBIM OAOOPOM KyJbTYp [1,2].

VYcnoBus BO3JENBIBAHUS WTPAIOT 3HAYUTEIh-
HYI0 POJb B NPOU3BOJCTBE BBICOKOKAYECTBEHHOU
mmeHnnbl.  Kazaxctan pacmonaraeT OONBIIMMHU
IUIOIAASMU U ONaronpUsATHBIMUA KIMMaTHYECKUMU
YCIIOBUSIMHU U UMEET MPEUMYIIECTBA IS OTYYESHHUS
CHJIBHOTO 3epHa. }3-3a BBICOKOTO KauecTBa Ka3ax-
CTaHCKas MIIEHNLA UCIIOJIB3YETCS B KAUECTBE YIIyd-
ITUTEN HU3KOKAYECTBEHHOTO ChIPhS [3-5].

st obecnieueHus HaceJIeHUs! MPOAYKTaMH ITH-
TaHUS TPUOPUTETHBIM HAIPABICHUEM SBISETCS
UCIOIb30BaHNE HETPAIUIIMOHHBIX BHIOB CBHIPbS B
xJ1e0oTneKapHOi MPOMBILIIICHHOCTH. Bcee Gonbiiee
MpUMEHEHHE B XJIEOONEYEHHH HAXOIUT 3€pPHOBas
KyJnbTypa TPUTHKaJE, CO3JaHHAs IyTEM CKpallu-
BaHus mmenuns! (Triticum) u pxu (Secale). Tpu-
THUKaJe 3KOHOMHMYECKH BBITOJHAS KyJIbTypa JUIs
CesepHoro Kaszaxcrana, Tak kxak siBisieTcsi Oonee
YpOXKailHO B CpaBHEHUM C MATKOM MIIIEHULIEH, TaK

e KyJIbTypa X0JIOJ0CTOMKAsA U MEHEee HYKAaeTcs B
YCIIOBUSIX ITpou3pacTanus [6-8].

Kynbrypa sipoBOro TpuTHKaNE — OAHA U3 CaMbIX
mononsix B Kaszaxcrane. I[lorpeGoBaiock MHOro
YCWIIMH YUYEHBIX pa3HBIX CTPaH MUpa IS CO3JaHUs
eé kommepueckux coproB: Kananpl, CIIIA, Mek-
cuku (CIMMYT), Ykpaunsl, [lonsmu, benapycu,
Poccun, Asctpamuu u ap. [9].

Hcnonp3oBaHne MyKd U3 3€pHa SPOBOTO TPH-
THKaJie MOXKET HAlTH CBOE MPUMEHEHHE HE TOJIHKO
IIPU BBITCUKE XJIe0a, HO U B KOHAUTEPCKOM IPOU3-
BOJICTBE, TaK KaK OJTHOH M3 OCOOCHHOCTBIO KYJIbTY-
PBI ABJISIETCS CIIAAKOBATHIN BKYC TOTOBOTO M3AEHS
[1, 10].

bbulo 1poBEeIEHO BCECTOPOHHEE H3y4YeHHE
KyJbTYpbI TpuTHKase yueHsIMu Konapakosoii P.H.,
KproukoBoii T. E. 1 ycTaHOBJIEHO, UTO JUIsl yIy4dIlIe-
HUS KadecTBa xjieba HEOOXOAMMO HCIOJIb30BaHHE
IIpH BBINIEYKE CMECH TPUTHKAJIEBOM MyKHU C MIe-
HugHOM [11-13].

B xone nu3y4yenus ycTaHOBJIEHO, UTO Ha ypoxKaii-
HOCTb, TEXHOJIOTHYECKHE U XJIeOOIIeKapHbIe CBOIi-
CTBa 3€pHA MIUICHUIBI 3HAYUTEIBbHOE BO3JEiCTBUE
OKa3bIBAIOT MpeAIecTBeHHUKH. [loaToMy 11t Kax-
JOH TOYBEHHO-KIMMAaTHYECKOH 30HBI HE00XO0IUMO
ONTUMAJIbHO MOJA00paTh MpEALICCTBEHHUKA, YTO
[IO3BOJIMT YBEJIHWYHUTh YPOXKAaHHOCTh U IIOJYYHUTh
BBICOKOKaYeCTBEHHOE 3¢pHO [14-17].

MHoroneTHre TpaBbl SABISIOTCA XOPOUIMMH
MPEIIECTBEHHUKAMH JUISI  Pa3iMyYHBIX KYJIBTYD,
BEJYTCSl BCECTOPOHHME HCCIEA0BAaHUS JUIsl BEIOOpa
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OTIPE/ICTICHHOTO MPEANISCTBEHHNKA T10]] He00X 0 TH-
MYI0 KyJibTypy. [lo utoram uccnenoBanuii BIUSIHUE
MIpeIIIeCTBeHHNKA 1 MUHEPAIBHBIX YI0OpEHHI 110-
3BOJISIET YBEJIIMUUTH YPOKAUHOCTh U KAYECTBO MPO-
IYKIAH SPOBOI MATKOH mmeHuns! [18-23].

Llenb paboThl — OIleHKA KayecTBa Xjie0a U3 MyKH
MSTKOU TIIICHUIIB] ¥ TPUTHKAJIE B 3aBUCUMOCTH TEX-
HOJIOTMH BO3JICIBIBAHUS U MPEALICCTBEHHUKA B YC-
nosusix CeBepHoro Kazaxcrana.

MaTepI/IaJII)I H METOAbI HCCJICAOBAHUA

Uccnenosanusa nposoaunucek B nepuox 2018-
2019 rr. Ha 3KCHepUMEHTANLHBIX MmIomantx TOO
«HIT3X um. A.W. bapaeBay. [IpoBogunoce usyue-
HHE M0 BJIMSHUIO OPTAaHUYECKOM W TPaJULIMOHHOMN
CHCTEMBl 3eMJIeleNrsl Ha KayeCTBO IIOJTy4E€HHOMH
npoaykuuu. OpraHudeckas cHcTeMa 3eMIIeNenus
BKJIOYana B ce0si — WCIONBb30BaHWE HAI3EMHOU
01oMacchl MHOTOJIETHHX 3JIaKOBBIX M O0OOBBIX TpaB
B Ka4eCTBE OpraHudeckoro yaoopenus. Mcnomb3o-
BaHHE HAJI3€MHOM OMOMAacchl MHOTOJIETHHX TpaB:
acnaplueTa, JIOLEpHbl, KOCTpa, )KUTHAKA, JOHHUKA.
TpanuoHHas — TEXHOJIOT U, OCHOBAHHBIE Ha IIPU-
MEHEHUH OpPraHHYeCKUX M MHUHEPaJbHBIX ymooOpe-
HUH, NECTULIUOB M PETYJIATOPOB POCTa PACTEHHM
MIPUMEHEHNE MUHEPAIbHBIX yI00peHHii: ammodoca
B n03¢ P, , ammua4noii cenutpel B 1o3e N20, N40
N60 N80. O0beKTOM HCCIIeTOBAaHHUS OB COPT MST-
koi nmenunns! Hlopranaunckas — 95 ynydmeHHas
(Kazaxcran) u tputukane — Pocunka (Poccus), ¢
H3y4YaeMbIX BapUaHTOB C NPUMEHEHHEM TpaIully-
OHHOTO M OpPTaHMYECKOro 3emieaenus. Brimeuky
MIPOBOJMIN B JIAOOPATOPHBIX YCIOBUSX IPU HH-
TEHCHUBHOM 3aMece TecTa C UCIIOIb30BAaHUEM CYyXHUX
npoxcoxeit (Pakmaya, Typmows) va 100 T myku [24].
Onenky xye0a MPOBOJMIN COTJIACHO METOAUKE TO-
cyJIapcTBeHHOro coproucnbiTanng «Kmaccuduka-
LMOHHBIC HOPMBI AJIsl XapaKTEPUCTUKH COPTOB IILIE-
HUIIBI IO XJIeOOMEeKapHBIM KauecTBaM» ¢ OIpeiesie-
HUEM BHEIIHUX U BHYTPEHHUX [IPU3HAKOB KayecTBa
xneba [25]. Cpean u3ydaeMbIx Nokazateneil xiuebda
obun: 00BeM (hopMoBOi OyiKH, (HOPMOYCTOWUH-
BOCTb 10J10BO# Oyinku. [ToBepxHoCTh, hOpMy, LIBET
KOPKH U MSKHIIA, TTOPUCTOCTD, 3JACTUYHOCTH OIle-
HUBaJH 110 POpMOBOii Oynke xieba. KonedHnsM pe-
3yJIBTaTOM OLICHKH KadecTBa Xjeba ObLJIO BBIBEIC-
HHe 0011ero XJIe0omeKkapHoro daua.

PesyabTaThl 1 HX 00cy:KIeHHE

ITo naHHBIM WCCIETOBAHUI MPOBEACHA OICHKA
kauecTBa xJyieba 40 00pa3ioB MSTKOH MIICHMIIBI,
O0TOOpaHHBIX Ha U3ydaeMbIX (DOHAX BO3JEITBIBAHUIS,
B 3aBUCHUMOCTH OT MPEIIICCTBEHHUKA W BHECCHHS
103 ynoopenuit u 40 oOpas3IioB TpUTHKAIIC.
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C uenplo ompeAciieHHs] KayecTBa HCIICUEH-
HOTO XxJeba W3 MYKH HCCIeIyeMbIX 00pa3ioB
TPUTHKAJNE W MATKOM MIIEHUIbI ObLTa MpOBeje-
Ha oOmast xyebonekapHas omneHka. OUeHKY Tpo-
BOAWIN O (JOPMOBOM M MOAOBOMW OymkaM. Bl
omnpenesieH 00beM xieba, BHEIIHUA BUI U BU3Y-
agpHas OIeHKAa MSKHINA, 0 CyMMapHBIM JaH-
HBIM TIOKa3aTejeld ObLI MOCTaBIEH OOIIMI XIie-
OornexapHbIi Oa.

Xneb, BBINIEUEHHBIH W3 TPUTHKAICBOH MYKH,
UMell MPaBUIbHYIO QOpMy, IO BHEIIHEMY BUAY HE
YCTyTal MIIEHHYHOMY W FMEJ CIIaJIKOBAThIH BKYC.
L[BeT KOpPKH U3MEHSIICS OT KOPUIHEBOTO JI0 TEMHO-
KOPUYHEBOTO IIBETa, (popMa KOPKH ObljIa OBAIEHON
1 nonyoBansHOW. [Ipu ncmons3oBaHny B XJedorme-
YeHWU MYKH U3 3epHa TPUTHKAJE TECTO MMeJIo 00-
Jiee JKUAJIKYI0 KOHCHCTEHIIHIO, POIIecC OPOKEHUS 1
paccTOoWKU TecTa 3aHMMall MEHBIIE BPEMEHH, YeM
Y3 MIIIEHUYHON MYKH.

[Ipu omeHke XIJIeOOMEKAPHBIX CBOWCTB MST-
KOH NIIEHHIBI Ha U3y4YaeMbIX (POHAX M BapUaHTaX,
ypoxas 2018 roma, mpu mpoOHO#H J1abopaTopHOit
BBINIEUKE TOIyUeH XJied Xopolero oobeMa u Kade-
crBa (Tabmmma 1). [lpu TpaguIimoOHHON TEXHOIOTHH
00bem xyeba coctasisi 614 — 720 mu, pu popmo-
ycroiunBocta 2,7 — 4,0 6anna, Ha OPraHMICCKOM
¢done — 640 — 755 mi, 2,9 — 4,3 H6amna cOOTBETCTBEH-
Ho. OOmast xiebonexapHasi OLEHKa MPH TPaIuly-
OHHOM 3eMJICACIINY BapbUpOBaIa OT 3,7 6a/IoB 10
4,4 Gamnos, Ha opranuyeckom — 4,1 — 4,6 Ganna.
[Tpu oneHke xJ1eba MOTYYSHHOTO HA TPAIHIIMOHHOM
(hOoHE 1O TUTACTY JKUTHSIKA OTIUYMINCH BapUAHTHI:
P,» N, N,. Ha opranudeckom QoHe BapuaHTbI
XKHUTHSAK, KOCTEpP, IOHHUK I10 KUTHSKY TTO0 BCEM XJIe-
OOTIeKapHBIM [TOKA3aTeIsIM ObLTH Ty YITUMH.

[To maHHBIM H3y9IaeMBIX 00PA3IIOB MATKOM ITIe-
HULBI ypoxkas 2019 rona oTMeueHo, 4To xyied umen
MeHbIIHH 006eM (0T 636 mit 10 684 M1 B cperHEM),
yem Tputukaie (ot 634 mo 725 mi) (tabmuma 1).
HauGonee OnarompusiTHbIM OBLT TPaJUIIUOHHBIN
(OH TIO TIpEeAIIeCTBEHHUKY XHUTHAK (00BheM Xxjeba
684 ™, dopmoycTodynBOoCTh 3,8 Oaymia, HOpH-
crocth 4,5 O6amma, oOuuit XyredomneKkapHbId OamT —
4,5).

3epuo Tputukaie ypoxas 2019 rona 6s110 3Ha-
YUTETHHO JIy4Ille MO0 BCEM H3y4YaeMbIM IOKa3aTe-
nsM, yem ypoxkast 2018 roma. Opranndeckuii ¢poH
M0 JBYM H3y4YaeMbIM IIPENIIeCTBEHHUKAM HMEI
HauOoJbIINe XjeOomeKapHble OAUTBl B CPEIHEM:
obvem xmeba 724; 725 wmiu, popMoycTOMYHUBOCTD
3,2; 3,4 6amna, mopucrocts 4,0; 4,2 6anna, oOmas
xJyiebonekapHas orienka 4,2; 4,3 6amia. [lo oOmieit
xyebomnekapaoit omenke B 2019 rogy oTMmedeHBI
BapHUaHTHI C MPUMEHEHWEM KOCTpa W KUTHsKa (4,5
Oamra) Ha opraanyeckoM (hoHe.
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Xne60neKapHLIe CBOMCTBa HpOBOﬁ MSTKOM MIICHUIEI 1 TPUTHUKAJIC B 3aBUCUMOCTH OT NPEAIMICCTBEHHUKA...

[To xiebGonekapHOH OLIEHKE BHIIHO, YTO HAUOO-
Jlee HEOJNarONpPHSITHBIM [UISI TPUTHKAJE, OKa3aycs
2018 rox (pucyHok 1). B cBs3u ¢ HU3KHUM YHCIIOM
nageHus 62c., x1e0 moiryueH Hu3koro oobrema (330
— 475 M) u c1aboif GopMOyCTOHIHBOCTEHIO TTIOTOBO-
ro xye6a (0,22 — 0,53). OO1ias XxapakTepUCTHUKA BHY-
TPEHHUX W BHEIIHUX MPU3HAKOB XJieba Oblua mpen-
craBiieHa ot 2,1 6amta 1o 3,0 6ama mpu MaKCHMaITb-
HbIX 5,0 6ayutax. ITo ¢gonam BosnenbsiBanus B 2018
TOJy BBIJCIICHBI BApPUAHTHI C BHECEHHEM JCIapiieTa

Ha OpraHnyYeckoM (hOHE OKa3aBIIME BIHMSHUE HA I10-
Kazarenb 00beM xyieba (475 mir u 425 mi).

B cpennem 3a roabl Mccaeq0BaHUI 00beM XJie-
0a y 00pasIioB U3 MYKH MIIEHHUIIBI TPEBBICUI TPUTH-
kaisre Ha 129 Mt (pucyHOK 2).

Pesynbrarel 1a00paTOPHBIX MCCIICIOBAHMIA T10-
Ka3all, NMPEUMYIIeCTBO OpraHWYecKoro (oHa i
N3y4a€MBbIX KYJbTYP. Hy‘lH_II/IM MMpEAIICCTBEHHUKOM
JUTSL SIPOBOTO TPUTHKAJE ObLI JOHHHK, JUIS SPOBON
MSTKOW IMIIIEHALBI — JKUTHSIK.

Vpoxaii 2018 rona

TpUTHKAIIE

MATKaA MIICHUIIa

Vpoxaii 2019 rona

TPUTHUKAJIC

MsTKas IMIICHUIIa

Pucynok 1 — IIpoGHas xyebonekapHas BBIIIEYKa U3 MYKH TPUTUKAJE M MATKOH MIIEHHUIIBI
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TPUTUKAJIC MiATrKas NuCHUIa

TPaIUIUOHHBIN QOH

TPUTUKATIC MATKas MuCHuIa

opranndeckuii Gpox

PucyHnok 2 — O6beMHBIH BBIXOA XJIe0a U3 MYKH SIPOBOM MSTKOH IIIIEHUIIBI
U SPOBOTO TPUTHKAJIE

3akiaouenne

1. TlpumeHeHUE IPOBOTO TPUTHKAIE B MIPOH3-
BOJICTBE Xyeba TpeOyeT CrenuaabHBIX MOJIXOIO0B:
TECTO UMEET OoJee JKUIKYI0 KOHCHUCTEHLUIO, PO-
necc OpOXKEeHUs U paCCTOWKU TECTa 3aHUMAET MEHb-
1Ie BpEMEHH B CBSI3U C BBICOKMM IOKa3aTelleM paz-
KIDKCHUS ¥ HU3KUM YHCIIOM T1a/ICHHS.

2. 3epHo Tputukane ypoxas 2019 roga 6s110
3HAYUTENBHO Jy4YIlIe 10 BCEM H3ydYaeMbIM ITOKa3a-
TensaM. B cpeHeM 3a Tozbl HCCleI0BaHHs OpTraHy-
yeckuid (OH WMen HaubombIlUe XieOoneKapHbIe
Oamutel: 00beM xyeba 724; 725 mn, dopmoycToii-
9uBOCTh 3,2; 3,4 6amna, mopuctocts 4,0; 4,2 Oan-
na, ob1mas xyedornekapHas oneHka 4,2; 4,3 6aiia ¢
NPEUMYIIECTBOM MPEIIIECTBEHHUKA TOHHUK.

3. Jlns 3epHA MATKOW IMIIEHUIIBI Ooiee OJaro-
npustHeM O0bu1 2018 roa. [Ipu opranmyeckoM 3em-
JIeNIeNINY TIOJTy4eH xJied Ooiee BhICOKOro o0bema 640
— 755 M, ipu hopmoycToiiumBocTH 2,9 — 4,3 Gaa.

4. CpaBHUTEIbHAS OLIEHKA M3yYaeMBIX KYJIb-
TYp CBHUAETEIBCTBYIOT O TOM, 4TO 0oOImas xiedore-

KapHas OIleHKa XJie0a SpOBOM TPUTHUKAIIC HIDKE, YEM
y SPOBOW MILEHHIIBI U cocTaBiseT 3,2 u 4,2 Oamia
COOTBETCTBEHHO.

5. B rompl wuccliegoBaHWii OTMEUEHA 3aBH-
CUMOCTh KadecTBa XJieba OT MPEAIIeCTBCHHHUKA U
(ona BoznmenpiBaHus. [IpenmymiecTBo s w3yva-
E€MBIX KYJIBTYp UMEJI OPTaHHYCCKUH (POH, JTyUIITHIM
MPEIIICCTBEHHUKOM JUIsl SPOBOTO TPUTHKAIE OBLI
JIOHHUK, JJIS1 IPOBOM MSATKOW TIIICHUITB — JKUTHSIK.

6. IlomyueHHBIC MAaHHBIC HCCIEAOBAHHUIA CBU-
JIETENBCTBYIOT O TOM, YTO BHECEHHUE OPTaHMYECKHUX
yA0OpeHNt ONIarompusATHO OTPa3WIOCh Ha IOIY-
YEHUHU IKOJIOTHUECKH 0€30I1acHOTO 3epHa, MPU XO-
poleM KauecTBe 0e3 pUCKa XUMHUYECKOTO 3arpss-
HEHUS TPOIYKIUH, NMPH BHECEHUH MHUHEPaIbHBIX
yAOOPEHMIA, YTO 3HAYUTEIILHO MOBBICHIIO XJIeOoTIe-
KapHbIE TOCTOUHCTBA.
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MCCAEAOBAHME IN VITRO NMPOBUOTUYECKUX CBOV!CTB
HOBbIX LULTAMMOB MOAOYHOKUCADBIX BAKTEPHU,
LUEHHbIX AASl AKBAKYAbTYPbI

OAHUM M3 KAIOYEBbIX MYyHKTOB HOBOW Mapasurmbl B pabote € puckammn 6mo6Ge30nacHoCTm
AKBaKYAbTYpPbl IBASIETCS yCUAEHME MPOUAAKTUKM 3a00AEBAHMIA 32 CUET OTBETCTBEHHOTO PbIGOBOACTBA,
BKAIOYASl CHUXKEHWME YCTOMNUMBOCTU K NMPOTUBOMUKPOOHbBIM MpernapaTamM B akBakyAbType 1 NMPUMEHeHue
MOAXOASLLMX AAbTEPHATMB NPOTUBOMUKPOOHBIM Mpenaparam, B TOM YMCAe NPoOMOTMKOB. B cBs3u ¢
3TUM, aKTYaAbHbIMUW CTAHOBSATCS UCCAEAOBAHMSI, HAaNpaBAEHHbIe Ha Pa3paboTKy U BHEAPEHME B MPAKTUKY
HOBbIX 3(P(PEKTHUBHBIX NMPOOMOTUKOB AASl aKBaKYAbTYpPbl Ha OCHOBE 6E€30MacHbIX MUKPOOPraHU3MOB,
CNoco6HbIX NPeAOTBpaLLaTh M AeUUTb 3a60AeBaHMs Pbib. LleAblo AQHHOTO HAay4YHOro MCCAEAOBAHUS
SBASIACSI TOMCK U UCCAEAOBAHME in Vitro CBOMCTB HOBbIX aKTMBHbIX LUITAMMOB MOAOYHOKMCAbIX GakTepuit
AASl pa3paboTKM OTEYECTBEHHOTO NMPOOMOTMYUECKOro Mpernapara, MoBbILAILEro PE3UCTEHTHOCTb U
NPOAYKTUBHOCTb LIEHHbIX BUAOB PblO B akBakyAbType. HayuHas u npakTuueckasi 3Ha4MMOCTb paboTbl
CBsi3aHa C MOAYYEHMEM HOBbIX 3HAaHUI O TOAEPAHTHOCTM PAa3AMYHbBIX BUAOB U LITAMMOB MOAOYHOKMCAbBIX
6aKkTepuint K HeBAAronpusTHbIM (hakTopam CPeAbl, MOAEAVPYIOLLMM HEKOTOPbIE YCAOBMS XKEAYAOUHO-
KMLIEYHOro TpakTa LEHHbIX BUAOB pblb. B pesyabTaTe AQHHOrO MCCAEAOBAHMS CO3AaHA KOAAEKLMS
HOBbIX aKTMBHbIX LUTAMMOB MOAOYHOKMCAbIX OAKTEPWIA, PE3UCTEHTHbIX K >XEAUM, (PEHOAY, COAM,
HM3KMM 3HaueHnsaM pH 1 cnocoBHbIX BbIXXMBATL B YCAOBUSX XKEAYAOUHO-KMLLIEYHOrO TpakTa pbid, a
TaK>XXe CMAbHbIX aHTArOHUCTOB, CMOCOOHbIX CAEP>KMBATb POCT MAaTOrE€HOB, Bbi3blBatoLLMX 3a60AeBaHMUS
pbl6. AQHHAS KOAAEKLIMS MIOCAYXKMUT OCHOBOM AAS Pa3paboTKm HOBOro 3hheKTUBHOIO OTEYECTBEHHOMO
NpobMOTUKA AAS aKBAKYAbTYPbl.

KAtoueBble CAOBa: MOAOUHOKMCAblE 0OAKTEPWMM, PE3UCTEHTHOCTb, AHTArOHWCT, MPOBMOTHMK,
aKBaKyAbTYypa.
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In vitro investigation of probiotic properties new strains
of lactic acid bacteria valuable for aquaculture

One of the key points of new paradigm in addressing aquaculture biosafety risks is to enhance dis-
ease prevention through responsible fish farming, including reducing antimicrobial resistance in aqua-
culture and the use of suitable alternatives to antimicrobials, such as probiotics. In this regard, research
aimed at the development and implementation of new, effective probiotics for aquaculture based on
safe microorganisms capable of preventing and treating fish diseases becomes relevant. The purpose of
this scientific investigation was to search and study in vitro the properties of new active strains of lactic
acid bacteria for the development of domestic probiotic preparation that increases the resistance and
productivity of valuable fish species in aquaculture. The scientific and practical significance of the work
is associated with obtaining new knowledge about the tolerance of various species and strains of lactic
acid bacteria to adverse environmental factors that model some conditions of the gastrointestinal tract
of valuable fish species. In result of this study, a collection of new active strains of lactic acid bacteria
resistant to bile, phenol, salt, low pH values and capable of surviving in the gastrointestinal tract of fish,
as well as strong antagonists capable of restraining the growth of pathogens causing fish diseases was
created. This collection will serve as the basis for the development of a new effective domestic probiotic
for aquaculture.

Key words: lactic acid bacteria, resistance, antagonist, probiotic, aquaculture.
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AKBaKyAbTypafa 6aFaAbl CYTKbILLUKbIAAbI OaKTepUSIAAPADIH,
)KaHa LWTaMAApPbIHbIH, NMPOOUOTUKAABIK, KACUMETTEepIH in vitro 3epTTey

AKBaKyAbTYpaHbIH, 61oKayincizAik KayniMeH KypecyAe »aHa napaAurMaHblH, HEeri3ri HyKTeAepiHiH,
Gipi — aKkBaKyAbTypasa MMKPOOKA KapCbl TO3IMAIAIKTI TOMEHAETY >KoHe MPOBUMOTUKTEPMEH Koca
MMKPOOKA KapCbl KOAAMAbI 6aramManapAbl KOAAAHY apKbiAbl >KayanTbl 6aAblk, 6Cipy apKblAbl aypyAblH
aAAbIH aAyAbl kyLenTy. OcbiFaH 6aiAaHbICTbl 6aAbIK aypyAapbIHbIH aAAbIH aAATbIH )K&HE eMAEN aAaTbiH
Kayirnci3 MMKpOOpraHM3MAEpre HerisAeAreH akBakyAbTypara apHaAFaH XaHa, TUIMAT NMPOBMOTUKTEPAI
a3ipAeyre kaHe eHrisyre 6GarbiTTaAraH 3epTreyAep e3ekTi 60Aa 6acTasbl. ByAa 3epTTeyaiH Makcarbl
— aKBaKyAbTypaAarbl 6araAbl GaAblK, TYPAEPiHIH TO3IMAIAINT MEH GHIMAIAITIH apTTblpaTbiH OTaHAbIK,
Npo6GMOTMKAABIK NMPEenapaTTbl 93ipAeyre apHaAFaH CYTKbILKbIAAbI GaKTEPUAAAPABIH >KaHa GEeACEHAI
LWTAaMAAPbIHbIH  KACMETTEPIH i3aey >KaHe in vitro 3epTTey. 2KYMbICTbIH, FbIABIMU-TIPAKTUKAADIK,
MaHbI3AbIAbIFbI 6aFaAbl GaAblK, TYPAEpPiHiH ackasaH-illeKk >KOAAAPbIHbIH GeAriAi 6ip >karFaanmAapbiH
UMUTALMAAANTBIH  KOAANCbI3 3KOAOTUSIAbIK, (DaKTOpAapFa op TYPAI TYPAEP MeH CYTKbILLKbIAADI
GakTepusiAapAbIH TO3IMAIAITT TypaAbl XaHa 6iAIM aAyMeH 6aiAaHbICTbl. 3epTTey HOTUMXKECIHAE eT
KbILWKBIAbIHA, (DEHOAFA, Ty3Fa TE3IMAI >koHe GaAbIKTbIH aCKasaH-illleK >KOAAAPbI >KaFAarblHAQ eMip
cypyre KabGiAeTTi CYTKbIWKbIAAbI GaKTEPUSAAPABIH >KaHa OEACEHAI LUTaMMAAPbIHbIH, XMbIHTbIFbI,
COHAAM-aK, KYLUTi aHTaroHMcTep 6aAblK, aypyAapblH TyAbIpaTblH KO3AbIPFbILITAPAbIH, ©CYiH Texey
KYPbIAABI. BYA XKMHaK, akBakyAbTypara apHaAfFaH >kaHa TUIMAI OTaHAbIK, MPOOMOTUKTI 83ipAeyre Heri3
60AaADI.

Ty#iH ce3aep: CYTKbILLKbIAAbI GaKTePUSAap, TO3IMAIAIK, aHTAarOHUCT, NPOOMOTHK, aKBaKyAbTypa.

CoxpameHusi ¥ 0003HAYEHUS

BO3 — Bcemupnast opraHusaius 3apaBooxpa-
HeHust, FAO — IIpoioBOJIBCTBEHHAsA U CETBCKOXO-
3siicTBeHHas opranmzanus O0bpequHEHHBIX Haruii,
CIIA — Coemunennsie llrater Amepuku, MKb
— MonoyHokuciele Oaktepun, GRAS — 00b1uHO
cunratorcs 6e3omacHsiMU, FDA — YmpaBnenne no
CaHNTAPHOMY HAA30py 3@ KA4eCTBOM IMHUIIEBHIX
NPOLYKTOB U MeAUKaMeHTOB, QPS — kBanudumupo-
BaHHas mpe3yMius oe3omnacHocTH, EFSA — EBpo-
neickoe yrpaBiieHHe Mo 0e30MacHOCTH MHUIIEBBIX
npoaykToB, ATCC — AMepukaHcKasi KOJUIEKIUS TU-
MOBBIX KyJbTYp, MAR — MHOKECTBEeHHAsr aHTHONO-
TtukoyctoiunBocth, KOE — komoHuneobOpasyromue
enununpl, pPPHK — pubocomuas pubonykinenHoBas
kucioTa, JJHK — ne3okcnpubonyKiIenHOBAasI KUCIIO-
ta, AT® — agenosuntpudocdar.

BBenenue

Pr16a 1 peIOHBIC IPOAYKTHI MPU3HAHBI HE TOJb-
KO OJHHMH W3 CaMbIX 3JIOPOBBIX IMPOJYKTOB Ha
IJIAaHETE, HO TAKXKXE OJHUMU U3 MCHEC BPCAHBIX JIA
okpy>aromeit cpensl. BO3 pekoMmeHayeT ymoTpe-
OsITh He MeHee 16 Kr phIOHOW TPOAYKIIMH B TOT
Ha vesnoBeka. [loMumo 3TOroO, OONBIIAS YACTh Ha-
CEJICHHSI B MUPE 3aBHCUT OT PHIOBI KaK OCHOBHOT'O
UCTOYHUKA Oellka. AKBaKyJIbTypa SIBISICTCS OJHUAM

13 CEKTOPOB PHIOHOTO MPOMBICTIA, 3aHUMAIOLIETOCS
pa3BeeHHEM U BBIpAIIMBaHWEM BOJHBIX OpraHU3-
MOB (pbIO, PaKoOOpa3HBIX, MOJUIIOCKOB, BOAOPOC-
Jiel) B €CTECTBEHHBIX M UCKYCCTBEHHBIX BOIOEMAX,
a TaKk)ke Ha CIEeIMAIBbHO CO3/IaHHBIX MOPCKHX TJIaH-
tanuax. B 2018 rogy 3ToT ceKTOp pHIOHOTO X03s1ii-
CTBa SIBJISUICS 3HAYMMBIM HCTOYHHKOM PBIOBI, YIIO-
TpebIIsieMOol B MUIITY, €0 MPOAYKIUS COCTaBUIa 52
IpolieHTa oT o0mero oovema [1-3]. Oto quHAMNY-
HO pa3BUBAIOILASCS OTPACIb PhIOOBOJICTBA, KOTOPAs
OCHOBBIBA€TCS Ha HHTEHCUBHBIX TeXHOJOrusaX. Of-
Hako, OOJIe3HH BOIOHBIX >KUBOTHBIX, BBI3bIBAEMBIC
BHUPYCHBIMH, OaKTepHAIBHBIMHU, Mapa3uTHIECKUMU
U TPUOKOBBIMH HMHQEKUMSIMHU, CIYXaT NPUYMHON
9KOHOMHMYECKHX IIOTEPh BO MHOTMX CTpaHax (Ha-
npumep, B CIJA — 10 6 Mipa. JOJUI. B TOM) U SIB-
JSIOTCSL OJHMM W3 OCHOBHBIX OIPaHUYMBAIOIINX
(hakTOPOB IS paCIIMPEHUS OTPACIIN AKBAKYJIBTYPbI
[4-7].

OOb14HO, Anst MPOMUIAKTHKH, JICUSHHUS WIN
0OprOBI ¢ WHPEKIHOHHBIMH 3a00JICBaHUSMHU Y
KYJIbTUBUPYEMBIX PBHIO MCTONB3YIOTCS BaKIWHBI,
XMMHYECKUE Mpenaparbl, BKIOYas aHTHOUOTUKH.
[8-10]. OnHako, MCMOJIB30BAaHUE XHMHOTEpAIeB-
TUYECKUX CPE/ICTB B AKBAKYJIbTypE MOXKET BbI3BAThH
HECKOJIbKO Mpo0JieM, BKIII0Yast MOBBILICHHE OaKTe-
pUAIBHON PE3UCTEHTHOCTH U MOSIBIICHUE YCTONYH-
BBIX K JIEKAPCTBEHHBIM CpencTBaM OaKTepHii, KO-
TOpPBIE MOTYT II€PEAABATHCS YEPE3 NMUIIEBYIO LIETb
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oT pbIOBI K YenoBeky [11]; a Taxxke, ocTaTOYHOE
JIeiicTBHe aHTUOMOTHUKOB B CheIOOHBIX TKaHIX,
YTO MOXET BBI3BAaTh MPOOJIEMBI CO 3A0POBBEM Yy
YeJI0BeKa M HAaHECTH yIiepO BOAHBIM SKOCUCTEMaM
[12-16].

B xauectBe MHOTroOO€IIAIONIETO CPEACTBa IS
YMEHBIIIEHUS 3aBUCHMOCTH OT aHTHOHMOTHKOB,
BaKIIMH W JIPyTHX JIEKAPCTBEHHBIX IIPENapaTos,
yIy4IlIeHHUs 3I0pPOBbS PHIO B aKBaKyJIbType MOTYT
CIIy’)KHTh TPOOWUOTHUKH, YTO TIOATBEPXKICHO pa3-
JTUIHBIMHA HcclieoBanusamMu [17-26]. I[Ipobuotnku
OTIPEJEINSIOTCS KAK MUKPOOHBIE KJIETKH WII COe/IU-
HEHUS, KOTOPhIE OKa3bIBAIOT OJNArOTBOPHOE BIIHS-
HHE Ha 3I0pOBbe uX Xo3suHa [27,28]. [Ipumenenne
MpOOMOTUKOB KaK MPOQHIAKTHYECKOTO CpPEACTBa
WM B Ka4eCTBE 3aIIUTHOTO COSIWHEHUs TO3BOJIS-
€T TPEJOTBPATUTh PacIpOCTPaHEHNE 3a00JIEBaHUH,
yIYYIIUTh COCTaB XKEIYJOYHO-KHIIEYHOH MUKPOO-
HO¥ (IIOpEI, yBeTHIUTh 3 (HEKTUBHOCTH KOHBEPCHH
KOpMa, YIIy4IINTh COCTOSHUE BOJBI B BOJIOEME, I10-
BBICUTH BPOYKJEHHBIII UIMMYHHUTET, CHU3UTh CTpEC-
COBOE€ COCTOSIHHWE W TOBBICUTH COMPOTHBISIEMOCTH
Ooie3nsam [29-37].

MHUKpPOOpraHu3Mbl, KOTOpble OOBIYHO HCIIOJb-
3YIOTCS B aKBaKyJIbType KaK MPOOHOTHKH BKIFO-
4JaloT JApPOXkH, Oaktepun u Bogopociu [38]. Ko
BCEM NPOOMOTHYECKUM IITAMMaM JUIS aKBaKYJIb-
TypHl TIPEIBSBISIOTCS OIpeNeieHHble TpeboBa-
HUS: OHU HE JIOJDKHBI 00JaaTh MaTOTCHHOCTHIO B
OTHOILICHUU PBIO [39]; HE MOIKHBI CONEPIKATH Te-
HOB YCTOWYHBOCTH K aHTUOMOTHKAM, KOJUPYEMBIX
wiazMuaoil [40]; JO/DKHBI OBITH YCTOHYMBBIMH K
BBICOKMM W HHU3KHM 3HadeHusM pH cpenbl u BEI-
COKHMM KOHIIEHTPAIUAM KeT9r; JODKHBI 0071a1aTh
BBICOKOM aJIr€3MOHHON CIIOCOOHOCTBIO; UMETh BBI-
COKYIO0 aHTarOHHCTUYECKYI0 aKTUBHOCTh B OTHOIIIE-
HHAU BO30yauTeneit 6oe3Helt peld; UMETh BRICOKYIO
(epMEeHTAaTHUBHYIO aKTHBHOCTh; HMETh MECTHOE
npoucxoxaeHue [20]. MonoyHokucble OakTepun
(MKB), oTBE4aroT 3TUM TPEeOOBAHUSAM U MOTYT OBITH
BEChbMa YCIIECHIHBIMH MHKPOOPTaHW3MaMH JJIs CO3-
JaHWs TPOOMOTUKOB UTs peIO Ha ux ocHoBe. MKbB
ABIISAIOTCS TPEICTABUTEISIMH MHKPOOHOTHI PBHIO
[41], oHH 00NATAIOT AHTATOHUCTUYECKONW aKTHBHO-
CThIO K YCIIOBHO-TIATOT€HHBIM OaKTEpUsM, IIPOXK-
JKaM W IUleCHEBbIM rpubam (B. subtilis, S. aureus,
Pseudomonas sp., Aspergillus sp., Penicillium sp.,
Mucor sp., Fusarium sp. u 1p.), BO30YXIalOIUM
nH(EKIUN peI0, MUKPOOHOIOTHIECKYIO IIOPIY KOP-
MOB, 3arpsi3HSIONIMM BojoeMbl. JlakToOakrepun
SIBIIAIOTCS  0€30MacHBIM MHKpPOOPTaHU3MaMH, T.K.
nmerot cratyc GRAS (FDA) u cratyc QPS (EFSA)
[42]. Onn mpoayUpyOT aHTAarOHUCTUYECKH aKTHB-
HBIE METAa0OJIUTHI — OPTAaHWYCCKHUE KHUCIIOTHI, COZ,
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H,O,, upHbIe KUCIIOTHI, aHTHOMOTHKY (PeyTepun)
n Oaktepwonmuabl (Hmswmn, Jleitkormu, CakanwuH,
[eauorun PAI/AcH, Durepounnsr AS-48, A and
B, npyrue) [43-45]. IlpumeneHre npoOMOTUKOB Ha
OCHOBE MOJIOYHOKHCIIBIX OaKTEpH B aKBaKyJIbType
MOBBIIIAET YCTOWYMBOCTD K MHPEKIHIM U CTPECCO-
BBIM (haKTOpaM, BBKMBAEMOCTh U IPOLYKTHBHOCTh
pwI0 [26, 46-47]. 1515 TOTO, ITOOBI IPOOMOTHIECKUE
KJIETKH OKa3bIBAIM MaKCUMAaJIbHO MOJIOKUTENbHBIN
s¢ekT, TonaB B OpraHW3M BOJHOTO >XHBOTHOTO,
OHH JIOJDKHBI OOJIaaTh BBICOKOW BBIKHBAaEMOCTD
MIpU TPOXOXKJIEHUM arpecCUBHOM Cpelbl JKelmyaod-
HO-KHIIIEYHOTO TpakTa xo3suHa [48]. Takum obpa-
30M, BBICOKasl YCTOHYHMBOCTH IITAMMOB K HeOaro-
npusTHeIM ycnoBusiM JKKT B coueTanuu ¢ BBICOKOM
aHTUMHUKPOOHO! aKTHBHOCTHIO TPOTHUB IMATOTEHOB
MOTYT CITy’)KUTh OCHOBAaHUEM IS CO3JaHHS Ha WX
OCHOBE 3((PEKTUBHOTO TPOOHOTHKA.

Lenp nanHOW pa®OTHI: BBIETICHHE H HCCIENO-
BaHUE in Vitro CBOMCTB HOBBIX aKTUBHBIX ILITAMMOB
MOJIOYHOKHUCIIBIX OakTepuii s pa3paboTKu oTede-
CTBEHHOT'O MMPOOMOTHUIECKOTO Tperapara, MoBbIIIa-
IOIIETO PE3UCTEHTHOCTh U TPOAYKTUBHOCTH IICH-
HBIX BUJIOB PHIO B aKBAaKyJbTYpeE.

MaTepl/la.Tll)I M METOAbI HCCJICAOBAHUSA

OO0bBeKTaMH UCCIIEZIOBAaHUS SBISUINCH M3OJISATHI
MOJIOUHOKHCIIBIX OaKTepUH, BBIACICHHBIC W3 ChI-
PBEBBIX KOMITOHEHTOB (3€pHO M MYyKa KYKYPY3HI,
TMIIICHATIBL, TIMEHS PKH, MIIeHNYHas KIeHKOBUHA H
3apOJIBII, KyKYpPY3HBIH TJIFOTEH W Jp.), BXOMISIIUX
B pelentypsl KopMoB Juist pei0. Tectamu ams ornpe-
JIEJIeHNs] aHTarOHUCTHYECKOW AaKTHBHOCTH CIIy-
JKUJIM IITAaMMbl M3 KOJUIeKIuu HaydHo-mpou3Bo-
CTBEHHOT'O IICHTPa MUKPOOHOJIOTHH U BUPYCOJIOTHH
(r.AnmaTel): MUIENTHATBHBIE TpHUOBI Penicillium
sp., Aspergillus niger, Fusarium sporotrichioides,
Oakrepun Escherichia coli, Mycobacterium citre-
um, Staphylococcus aureus, Sarsina flava, Bacillus
subtilis. baktepuu KyJIpTUBUPOBAJIN Ha cpeae Meat
Infusion Agar (TM Media, Uaus), MunienuansHbie
rpudbsl — Ha cpene Czapek Dox Agar (TM Media,
WNnaus).

N30Tl MOIIOYHOKHUCIBIX OakTepwii Moyda-
U METOJIOM BBICEBA OIIPENIEIICHHOTO KOJIMYEeCTBa
CBIPbSl U €r0 pPa3BeICHUN Ha 3JICKTUBHBIC IMUTa-
tenbHbIe cpenbl MRS Agar (TM Media, Unaust) u
Lactic Streak Agar (TM Media, Uumus). OTnens-
HbIC KOJIOHHH TIEPECEBAIM B CTEPHILHOE O0C3XKHU-
PEHHOE MOJIOKO; H3OJSTHI, 00pa3yIoIIie CryCTOK,
WCIOJIB30BAIN ISl TOJYUYCHHUS] YMCTOW KYJIbTYPBI
Y JaLHEHINNX MCCIICIOBAaHUA UX TPOOUOTHYECKUX
cBoicTB. Nl KyTbTUBUPOBAHUS YUCTHIX KYJIBTYP
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UCIOJB30BANIN KHUJKYIO TUTAaTeNbHYIO cpenry MRS
Broth (TM Media, Uamus).

HccnenoBanne (EHOTHITMYECKUX TMPH3HAKOB
YUCTOW KyJBTYpPBI IITaMMa: KyJbTypaJlbHbIE CBOMi-
CTBa KOJIOHUI, MOP(OJIOTHS KJIETOK B MUKPOCKOIIH-
YeCcKUX IpernapaTax (B )KHBOM U 3a(pUKCHPOBAHHOM
BUJE), OTHOLICHUE K OKpacke mo I'pamy, cmocod-
HOCTbh K CIIOPOOOPa30BaHUIO, a TAK)XKE KaTajasHas u
HUTpaTpeayLHpYIOlas akTUBHOCTb, TECT HA HHIO,
NPOBOAMIN OOLICTIPHHATBIMH B MHKPOOHOJIOTUH
MeToaaMu aHamuza [49].

Bruoxumuueckoe wuccnenoBanue (QeHOTHITHYE-
CKHUX NPU3HAKOB BBIICJICHHBIX M30JITOB (Caxapoiu-
TUYECKUI TIPOQHIIH) MPOBOAMIN C MCIIOIB30BAHUEM
OysboHa ¢ OpoMKpe30oBeIM myprypHbIM (HiMedia,
WHnust) 1 cTaHOapTHBIX JUCKOB, IPOITUTAHHBIX YIJIe-
BOJIaMH MJIM MHOTOaTOMHBIMH CITUPTaMH.

Kucnoroobpasyromue cBoiCTBa BbIIEICHHBIX
M30JIITOB OLICHUBaIU o akTuBHOH (pH) u Tutpy-
€MOW KHCJIOTHOCTH NPHU KYJbTHBHPOBAHHH B CTe-
PHIBHOM 00€3KHUPEHHOM MOJIOKE, COOTBETCTBEHHO
NOTCHIHOMETPUYECKUM WM TUTPOMETPUYECKUM
MeTojamu [49].

[IporeonuTruecKkyro aKTUBHOCTh HCCIIEAO0BAIN
Ha TUTATEeNFHOW cpexe ciemyromiero cocrasa (%
Mac./00.): menToH -0,5; roespkuii 3kcTpakt — 0,3;
o0e3kupeHHoe Moioko -1; arap -1,8; Boma -100.
Mom0Ko CTepHIN30BaIl OTAEIBHO, JOOABISIIN Iie-
pen UCTOIb30BAHUEM B CTEPUIIBHYIO PACILIaBIIEH-
HYI0 Cpely, TIATEeJIbHO MepEeMEINBANM. TeIuyro
MUTATEeNBHYIO Cpedy pasjIMBaIM IO YallkaM U Ja-
BaJIl OCTBITH, JlAJIee arapoByIO cpeay nephopHupo-
BaJIM CTEPUIIN30BaHHON npoOkoi bopa u 3anuBanm
B IyHKH CyTOUHYIO0 KyiabTypy MKDB, nmpeaBaputein-
HO BbIpalnieHHy!o Ha MRS npu cooTBercTBytOIIEH
ONTUMAaJILHOH TeMiepaType. Yaliku BeIAEPKUBAIN
mpu 30, 37 ° C B Teuenue 48 4 HHKyOAIy 1 HaOJII0-
JlaJy 3a MpOoTeasoil 1Mo 30He NMPOCBETICHNUS MOJIOY-
HOH cpelibl BOKPYT JIYHKH, H3MEPSIsl AUAMETP 30HbBI
[50].

HccnenoBanne yCTOWYMBOCTH — BBIIEIEHHBIX
IITAMMOB K aHTHOMOTHKAaM IPOBOAMIN AUCKO-IU(D-
(y3MOHHBIM METOJIOM C HAJIOKEHHEM CTaHIapPTHBIX
OyMa)KHBIX AMCKOB, IPONUTAHHBIX AaHTUMUKPOOHBI-
MU IpernaparaMd Ha IOBEPXHOCTb arapu30BaHHON
cpeasl MRS Agar (TM Media, Unmus). Yamku
IIetpu ¢ nuTaTenbHON Cpeno 3aceBald OJHOPOJ-
HBIM TA30HOM CYTOUHBIX KYJIBTYP JIAKTOOaKTepuit
(mo 0,1 M1 CcyclieH3WH Ha OJHY YaIlKy), 3aTeM Ha
MOBEPXHOCTh IMUTATEILHOW CpeAbl YKIaIbIBAIN
JIICKH, COIEpAalie aHTUMHUKPOOHbIE Mpernaparsl.
KyneTuBupoBanue Benu B TeueHue 3 cytok mpu 30°
u 37°C. UyBCTBUTEIBHOCTh HCCIICAYEMBIX INTAM-
MOB K AHTHOMOTHKAaM OIPENENsUId O JAUaAMETPy

30HBI NojaBineHus pocra. Mugekc MAR paccun-
ThIBaM cormacHo Krumperman [51]: koimdecTBo
Hed(D(HEeKTUBHBIX aHTUOMOTHKOB/KOJIMYECTBO HC-
MOJIb30BaHHBIX aHTHOMOTHKOB. [Ipu ompeneneHun
CTETIeHH YyBCTBHTEIBHOCTH IITAMMOB K aHTHOWO-
TUKaM HCIIONB30Balll KPUTEPUU HHTEPIIPETAIN
PE3yJIBTAaTOB JIJIsl OLIEHKH YyBCTBUTEIHLHOCTH JIAKTO-
Oakrepwuii, n3noxkeHnsle B MY 2.3.2.2789—10 [49].

UccnenoBanne mpoOMOTHYECKOTO MOTEHIIHANA
IITAMMOB IIPOBOJAMIN TECTUPOBAHUEM in Vitro aH-
TarOHUCTHYECKOW aKTHBHOCTH M TOJIEPAHTHOCTHU K
HEOJIaronpUATHBIM (DaKTOpaM Cpelbl — Ompeaese-
HUE ONTHUMAJFHBIX U NPEJENbHBIX TEMIIEPaTyp po-
cta u pH cpenpr; poct B nmpucyrcreun NaCl, xen-
4u, (eHONa, MOACTHPYIOIIUM HEKOTOPHIE YCIOBHUS
JKEITYTOYHO-KUIIIEYHOTO TPAKTa [IEHHBIX BUJIOB PHIO
(Salmo sp., Oncorhynchus sp. n np.).

AHTaroHUCTUYECKHUE CBOWCTBA HM3O0JSTOB MO-
JIOYHOKHCIIBIX OaKTeprii B OTHOIICHUH ITaTOTEHHBIX
1 YCIIOBHO-NIATOT€HHBIX MUKPOOPTaHU3MOB Pa3iny-
HBIX TpyNi (TeCT-KYJIbTYpP) IEPBUYHO YCTAHABIHBA-
1 MeToioM muddy3un B arap u3 JIyHOK [52].

Onpenenenue ycroiunBoctu K kuciou (pH 3;
4) u menouHoii peakiuu cpenbl (pH 8,3; 9,2; 9,6)
npoBoauian 3aceBanueMm 0,1 Ma cyToyHOM Hccie-
TyeMOU KyJbTypsl B 10 MJI *KUAKOW MUTATEIHHON
cpeast MRS Broth (TM Media, Unaus) ¢ pa3nuy-
HBIM 3HadeHueM pH (xortpons — pH7,0). IloceBsl
BeiiepkuBanyu npu 30, 37°C B Teuenne 48 dacos,
npoBepsist pH. JKu3HecrnocoOHOCTh KIIETOK ofpe-
JeTISUT METOJIOM IOJICUeTa KOJIOHMH Ha yallkax ¢
MRS Agar [49].

Jnst onipeneneHusi yCTOMYMBOCTH K YKEITYH HC-
CleqyeMble KyJIbTyphl KyiapTUBUpoBamHn B MRS
Broth (TM Media, Uamus), cogepxarem 20, 30 u
40 % xemuu (pH 6,8-7,0) mpu 30, 37°C B TeueHue
24 4. Konn4ecTBO BBDKUBILIUX KIETOK OMPEACIISIIN
10 KOJIMIECTBY KU3HECITOCOOHBIX KIIETOK OaKTeprid
B 1 cM® KynbTypanbHO# KuIKocTH [49].

VY CTOHUMBOCTL BBIACNCHHBIX H30JSTOB JAKTO-
OakTepHil K pa3IMYHBEIM KOHIIEHTPAIHAM OaKTepHit
NaCl (ot 2 mo 6,5 %) onpenensiu B MRS Broth
(TM Media, Muaus) ¢ modaenenueM con. [ToceBb
kynsTuBHpOBaIH 24 1 1ipu 30, 37°C. XXuzHecmoco0-
HOCThH KJIETOK onpenersutn o uncity KOE [49].

UyBCTBUTENBHOCTD IITAMMOB MOJIOYHOKHCITBIX
Oakrepuii k ¢eHomy mccnenoBamu B MRS Broth
(TM Media, Unaus) ¢ gobasnenuem 0,4% deHona.
WHOKyNATHl KyNbTUBHPOBAIU B TeueHUE 24 4 mpu
30, 37°C. XXu3HecrmocoOHOCTh KJIETOK OIPEICIIsIH
no uncay KOE [50].

MoeKyIIpHO-TeHETHYECYI0 HICHTU(PHUKALNIO
MIPOBOAMIIN TyTEM CeKBeHHpoBaHWsA 1o CoHTepy
[53].
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Bce pesynbpTaThl ObUIH CpEIHUMH U3 TPEX He3a-
BHUCHUMBIX 3KCIIEPUMEHTOB C TpeMs HapalieIbHbBIMU
noBTOpeHuAMH (n=9). /111 OLleHKH pe3yIbTaToB UC-
10JIB30BAJIMCh CTAHJAPTHBIE CTATUCTUUECKNE METO-
11 B Excel (Microsoft® Office 2010) ¢ ucons3oBa-
HueM Kputepus Crpronenta [54]. Pasnuuus cuunta-
JUCh foctoBepHbIMU ITpH p=0,05.

Pe3y.]'[I>TaTbI HCCJICI0BAHUA U X oﬁcyme}me

C TCIIBIO BBIACIICHUA HOBBIX aHTArOHUCTHYCCKU
AKTUBHBIX IITAMMOB MOJIOYHOKHCJIBIX 63KTCpHﬁ

HaMH TPOBOAMIOCH MHKPOOHOJIOTHYECKOE HCCie-
JIOBaHUE CHIPHEBBIX KOMIIOHEHTOB PAaCTUTEIBHOTO
(xyKypy3a, HIIEeHUIIa, POXKb, TUYMEHB, IPOT U JKMBIX
MOJCOIHEYHBIH, IIPOT U JKMBIX COEBBIH, MIICHUY-
Hbl€ KJIEWKOBUHA U 3apOABIIL, KyKYPy3HBbIH ITIFOTEH
U JIp.) U )KUBOTHOTO (pbIOHas, MCOKOCTHAs, KpH-
JeBast MyKa, CyX0e MOJIOKO M Jp.) TPOUCXOXKIACHHS,
BXOJSIIINX B PELENTYpPbl KOPMOB il pbi0. V3 BBI-
HIeyKa3aHHbIX O0BEKTOB, B OCHOBHOM PaCTHTENb-
HOT'O MPOMCXOXKICHHS, HAM YAAIOCh BBLACIHUTH 15
W30JIATOB, TIPEATIONIOKUTENBHO MOJOYHOKHCITBIX
Oaktepuit (pucyHOK 1).

Pucynox 1 — Jlokanu3anus MOJIOYHOKHUCIIBIX OaKTepHUi B CHIPHEBBIX KOMIIOHEHTAX,
BXOJSIIIUX B PELETITYPBl KOPMOB JUTS PBIO

Bce mramMMbI-KaHAMOATEL, @ TaKXXKe MPOU3BOJ-
CTBEHHBIE IITAaMMBbl NPOOMOTUKOB MPHU HCHOIb-
30BaHMM B 0053aTENILHOM MNOPSIIKE AOIKHBI HPO-
BEPSITBCS O KyJNbTypalbHbIM, THHKTOPHAJIbHBIM,
MOp(OJIOrHIecKUM, OMOXHMHUYECKUM CBOMCTBAM U
Oe3oracHoCTH (in Vitro U in vivo).

B x01e MUKpoOHOI0THIECKOTO H3YUeHHS (DeHO-
TUMHYECKUX NTPU3HAKOB BHOBb BBIACIICHHBIX OaKTe-
puit HaMu OBLITO TTOKa3aHO, YTO KIETKH 15 uccneny-
€MBIX U30JISITOB ObLIIM HEIIOABMIKHBI, HE COIEPKaIU
CIIOp M KalCyJ, OKpalluBaJIUCh MOJIOKUTEIBHO IO
I'pamy, ObUIM KaTajma3oOHETATHBHBI, HE BOCCTaHAB-
JUBANHA HUTPATHl, UMENIN OTPHULIATENBHBIA TeCT Ha
nHaoiA. Ilo 3TuM npu3HakaM OHU ABJSUIMCH THINY-
HBIMHU TPEACTABUTEISAMH TPYIIIBI MOJOYHOKHCIIBIX
Oaxtepuii. Ilpu KyJIbTHBHPOBaHMH Ha TBEPIBIX U
MUTATEIbHBIX CPEIaX BCE BBIACIICHHbIE IITAMMBI HE
MIPOSIBJISLIM IPU3HAKOB JUCCOLMALINHI, 00JIaAaIH OA-
HOPOIHBIMH MOP(HOJIIOTUIECKIMH W THHKTOPHAIb-
HBIMHU cBoiicTBamH. Ha ocHOBaHUU (OPMBI KJIETOK
— MEJIKHE NAT0YKH, U30THYThIE NMATOYKH WIIN KOK-
KH; MX arperaiyuy — OINHOYHBIE, TapHbIE, TETPAKOK-
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KU WIH IETIOYKH Pa3IMIHOM JUTUHBI, 15 BBIACIICH-
HBIX M30JISITOB OBLIM MPEABAPUTEIHLHO OTHECEHBI K
JaKkToOaIIIIaM, TIeINOKOKKAM H JIEHKOHOCTOKAM.
MosiekyIspHO-TeHETHUECKass UACHTU(UKALIUS BbI-
JISIICHHBIX W30JIATOB IMO3BOJIMJIA BBISBUTH IPHHA/I-
JIEKHOCTh 1 IITaMMa, BBIJEJICHHOTO U3 MIIEHUYHOU
MYKH, K €Ille¢ OAHOMY POy MOJIOYHOKHUCIBIX OaKTe-
puil — p. Enterococcus. B IpuBOIUMBIX HUXE pe-
3yJlbTaTax MCCIIeZIoOBaHW OyneT yka3aHa BHIOBas
MPUHAMJIC)KHOCTE BBIJICJICHHBIX H30JISITOB, B COOT-
BETCTBUH C HOBOW TAaKCOHOMHYECKOH Kiaccupuka-
nuel, nmpeatoxkerHor Jinshui Zheng ¢ coaBTopamu
[55].

PesynpraTel  mcclieioBaHUS KHCIOTOOOpa3y-
IOIIel ¥ TMPOTEOJUTUYECKON AKTUBHOCTH VY BbI-
JCJICHHBIX INITaMMOB MOJOYHOKHCIIBIX 6aKTepI/II71,
MpeJICTaBIeHHbIe B Tabmuie 1, CBHAETENhCTBYIOT
O HaJlM4vu Cpe€au HUX KaK ITaMMOB C BBICOKOH
SHEPTUeH KUCI0TOOOpa30BaHUs M CpeJHel IpoTeo-
JTUTHYECKON akTUBHOCTRIO (Wg-35, Wf-2, Wf-6, Wf-
20, Kc-1), Tak ¥ ITaMMOB C HU3KOU CITOCOOHOCTHIO
K MPOJYKIMH KHUCIOT U Tentu3anuu oenka (Mg-1,
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Mg-2, Rg-9). llpu TecTupoBaHHU KYyJBTYp MOJIOY-
HOKHCITBIX OaKTepHii Ha MPOTEOTUTHIECKYIO aKTHB-
HOCTB BBISIBJICHO, YTO MTPH JT0OABJICHUH B MOJIOYHBIH
arap HeOOJBIINX KOJIMYECTB ITENTOHA M MSCHOTO
dKCTpakTa HaOIIoMaeTcs akTUBAIUA (HePMEHTHBIX
MPOTEOIUTUYCCKUX CHUCTEM Y BCEX IITAMMOB MO-
JIOYHOKHCIBIX OakTepuii. Cpeu BCceX BBIICICHHBIX
KyJBTyp CJeIyeT OTMETHUTh HOBBIN BBIIEICHHBINA
mramMMm Lacticaseibacillus paracasei Wf-20, obna-
JTAIONIHIT HanOoJiee BHICOKON NMPOTEHHA3HO-TICTITH-
JTa3HON aKTUBHOCTBIO, CPABHUMOM C AKTUBHOCTBIO
W3BECTHBIX MPOU3BOJICTBCHHBIX MPOOMOTUYECKUX
mrraMMoB Jtaktobanm [50]. [lonyueHHble naHHBIC
CBUJETEIBCTBYIOT O TEPCIEKTHBHOCTH HCIOJIB30-
BaHUs aKTUBHBIX IIITAMMOB B COCTaBe MPOOUOTHYE-
CKOTO TIpemnapata Jjs pbl0, TOCKONBKY MPOAYKIIHS
OPraHMYECKUX KHCJIOT, a TaK)KE€ BHEKJICTOYHBIX U
KJICTOYHOCBSI3aHHBIX MPOTEHHA3 M TenTtuaa3 o0y-
CITaBITUBAET JIedeOHO-TTPO(QHUIAKTHUECKHE CBOMCTBA
KYJBTYp, UTPAET CYIICCTBEHHYIO POJIb B HOpMaJIK-
3anuu OeNKOBOTO OOMEHa B OpraHHM3Me, a TaKKe
CIOCOOCTBYET JIydlledl KOHBEPCUH W YCBOCHUIO
Kopma [56].

HccnenoBanne CrnocOOHOCTH MHUKPOOpPTaHH3-
MOB COpaKWBaTh pa3IMYHbIE YTIEBOIBI U MHOTO-
ATOMHBIC CITUPThI HEOOXOIUMO I UX MEPBHYHOU
UACHTU(UKALIMY 10 KIIacCHYecKoii cucreme. Kpome
3TOTO, 3HaHWE TPOoGWIs (epMEHTAIMH KyIbTYPHI
MO3BOJISICT HAIPaBICHHO PETYJIUPOBATh MPOIYK-
[UIO IITAMMOM Pa3UYHBIX META0OJIUTOB: MOJOY-
HOW KHCJIOTHI U Jp. B CBSI3M ¢ 3THM, Y BBIIETICHHBIX
Hamu 15 wm3omaToB OakTepuil OBUT MCCIIEAOBAH MX
caxaponuTniyeckuid npodunp (tadbnuuma 1). MoHo-
caxapuIbsl — CaMbIi OBICTPBIN W KaueCTBEHHBIN HC-
TOYHUK 3HEPTUU JUIS MPOIECCOB, MPOUCXOISIINX
B KkieTke. Kak BuaHO u3 Tabauusl 1, mouru Bce 15
M30JI5TOB, 00JIaal0T CIIOCOOHOCTHIO COpakMBaTh
reKco3bl (TII0K03y, GPYKTO3y, TajJaKTo3y, MaHHO-
3y) M OJUTOCaXapH/Ibl, BKIFOYAIOIINE OCTATKH T'eK-
€03 (rajakTo3y, caxapo3y, MaJIbTO3y M TPETajao3y).
Jucaxapuasl ManbTO3a U Tperano3a, COCTOAIINE U3
JIBYX OCTAaTKOB TIFOKO3bI, PACHICTIISIOTCS U YTHIIHU-
3UPYIOTCA TTOYTH BCEMU HOBBIMH M30JISITAMH OaKTe-
puii, kpoMme Tpex. Jlucaxapuasl caxapo3a U JIAKTO-
3a, cojieprKallie B CBOEM COCTaBe KPOME TIFOKO3HI,
ocTtaTkd (PyKTO3bI U TaJIakTO3bl COOTBETCTBEHHO,
OKa3aJIMCh HEJIOCTYIHBI BCEro TpeM u3oisatam. OT-
cyTcTBHE (PEepMEHTOB, PACIIEIUISIOIINX ITH AUCaxa-
PHIBI HAa COpaKUBAEMbIE MOHOMEPHI, HE TIO3BOJISIFOT
mrammy Pediococcus lolii Wg-4 ucnons3oBaTh B
CBOEM DHEPTreTHIecKOM 0OMEeHe caxapo3y W JIaKTO-

3y, mramMmy Lacticaseibacillus casei Wf-10 — caxa-
po3y, a Leuconostoc mesenteroides Mg-2 — nakto-
3y. TecT Ha cnocoOHOCTH (hEePMEHTHPOBATH MOJH-
caxapuJl paMHO3Yy IT0Ka3aj, YTO HU OJIMH M3 HOBBIX
H30JIITOB HE HMMeeT (PePMEHTOB, PaCLICTUISIOLINX
3Ty rekco3y. MHorue pacTuTeNbHbIE KOMIIOHEHTHI
KOPMOB JUIsl PBIO COJIEpKAT B CBOEM COCTaBE HU3-
KUH YpOBEHb JETKOAOCTYIHBIX YII€BOJOB. /[nd
Tyd4iieid KOHBEPCHH ITHX PACTHUTENBHBIX CyOCTpa-
TOB TPEANOYTUTEIHHO BKJIIOYaTh B COCTaB IPO-
OMOTHYECKHX TpenapaToB Ui pbid MEeHTO30CcOpa-
JKUBAIOIIME IMITAMMBI MOJIOYHOKHCIBIX OaKTepuil.
Cpenu BbIIIEIIEHHBIX HAMH H30JIATOB, CIIOCOOHOCTH
K COpa)KMBaHUIO TICHTO3, B YaCTHOCTH apaOMHO3HI,
MPOSIBWIM BCErO 5 MCCIENOBAaHHBIX IITaMMOB. Tpu
U3 HUX CJIa00 cOpakMBalnM Takxke Kcuiosy. Pad-
(mHO3y yTHIM3MpOBaNM 3 mTaMMa — Leuconostoc
mesenteroides Mg-1, Mg-2 w Lactiplantibacillus
plantarum Wg-1, 94TO CBUIETENbCTBYET O HAJTMUYHUE
Yy HUX CTIeNU(UIECKUX TIUKO3UITHAPOIA3.

Heo0xoammMo oMeTHTh, 4TO TECT Ha caxapoiu-
TUYecKUe (hepMEHTHI, TOMUMO ONpPEAETICHHUS TaKCOo-
HOMHYECKON MACHTU(DUKAIINN U30JISITOB, TTO3BOIUIT
BBISIBUTh WHAMBHIyaJbHBIE OCOOEHHOCTH IITaM-
MoB. OJHAKO, M3-3a CXOAHOCTH OHOXMMHYECKHX
CBOMCTB BO3HHKJIM CIIOKHOCTH C BHIOBOH Audde-
pEeHIIMAIMEH TI0 CaxapoJUTUYeCKOMY NPOQUIIO U
[0 MOJIEKYJISIPHO-TEHETHYECKOMY HCCIIEJOBAHUIO
16S pPHK cpeau mtaMMOB, OTHECEHHBIX K Lactica-
seibacillus casei n Lacticaseibacillus paracasei, a
TaKxe K Enterococcus sp. [l 6onee ToUHON HIICH-
TU(UKAIINH HOBBIX M30JIITOB MOJIOYHOKHUCITBIX OaK-
Tepuil B JaybHeeM OyIyT MPOBEACHBI TOMOTHH-
TENbHbIE MOJIEKYJSIPHO-TEHETUYECKUE HCCIEN0Ba-
HUS C UCIIOJNIB30BAHNEM CITEITU(UIECKUX BHIOBBIX
paiMepoB.

HccnenoBanne 4yBCTBUTENLHOCTH K aHTHOWO-
THUKaM — OJJMH M3 BaYKHBIX JTArlOB OIEHKH Oe3ormac-
HOCTH TPOOMOTHYECKOTO IITamMma. B ombITax in
Vitro TIOKa3aHoO, YTO TIPH ONPEACICHHBIX YCIOBHUIX
(pacmonoxeHne TEHOB AaHTHOMOTHKOPE3WCTEHT-
Hoctu Ha twiasmuuHou JIHK, Oonbmioit pasmep
IDIa3MUJ ¥ UX CIIOCOOHOCTH K CaMOCTOSITEITLHOMY
MIEPEHOCY, HAJMYME TOJOBBIX BOPCHHOK y KIIETOK
U Jp.) €CTh PUCK Nepefadyd IeHa aHTHOMOTHKOY-
CTOWYMBOCTH MPOOUOTHYECKHIX KYJIBTYP K ITaTOTCH-
HbIM MuKpoopraam3mam [40]. K Tomy xe mHIEKC
MHOKECTBEHHOH YCTOHYMBOCTH K aHTHOMOTHKAM
(MAR) mo3BomnsieT CYyANTH O CTETICHN 3arpsS3HEHUS
MCTOYHHKA MPOMCXOXKICHHA IITaMMa M PUCKax ero
JlaJbHEHIIEeTo UCToIb30Banus [57,58].
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Onpenenenue in vitro (PeHOTUITMIESCKOTO TPO-
bW 9yBCTBUTEIBHOCTH/PE3UCTCHTHOCTH K aHTH-
MUKpPOOHBIM TIpenaparaM Yy BBIJIEIIEHHBIX HaMU
IITaAMMOB MOJIOUHOKHUCIIBIX OakTepuii (Tabnmia 2)
MOKAa3aJio, YTO BCE OHH B Pa3HON CTETIEHW YYBCTBH-
TEJBHBI K pUPAMITUIHHY, OJICaHIOMHUIIUHY, aMITHIIU-
JIMHY, THHKOMHUIIUHY, SPUTPOMHUITIHY. BOJIBITMHCTBO
M30JISITOB MPOSIBIISUIO TAKIKE YYBCTBUTEIBHOCTD K Te-
TPALUKINHY, KAaHAMUIIUHY W OCH3WINMCHUIMUTUHY.
YcTONUMBOCTS K aHTUOMOTHKAM, 3aBHCEIA OT TaKCO-
HOMUYECKOM MPUHAJISKHOCTH JIakToOakTepuid. Tak,
mTaMMbl Leuconostoc mesenteroides Mg-1, Mg-1
ObUIM YCTOHYMBBEI K TIE(IIOKCAIUHY M BaHKOMUIIH-
Hy, Lactiplantibacillus plantarum Wg-1 TnposBuI
PE3UCTEHTHOCTh K BAHKOMHIIMHY U (pypa3zoiuIoHy,
a Latilactobacillus curvatus Wg-3 — k OCH3UIIICHU-
mwomny. [lemmokokku (Pediococcus lolii Wg-4)
OBUIM YCTOWYMBEI K KaHAMUIIMHY U (hypa3oJIHIOHY.
Bce m3omsitel, oTHOCSIIMECS K Lacticaseibacillus pa-
racasei v Limosilactobacillus pontis, xpome Lactica-
seibacillus paracasei Wg-8, ObITN UyBCTBUTEIHHBI
KO BCEM TeCTHPYyeMbIM aHTHOHOTHKaM. [IItamm Lac-
ticaseibacillus paracasei Wg-8 obnanan pe3ucTeHT-
HOCTBIO K TETPAIMKIINHY W TEHTAMUIIIHY.

OHTepokokku (Enterococcus durans Wf-71)
OBUIM YCTOMYMBBI K TEHTAMUIIMHY M OCH3MWJIIICHH-
mwiuHy. Limosilactobacillus fermentum Rf -3 Obun
PE3UCTCHTECH K BAaHKOMUIIMHY M TETPALMKINHY. A
BOT cpenu Lacticaseibacillus casei, n3onsat Wf-10
(BBIICTICHHBIN U3 MIIICHUYHOW MYKHU) ObLT YyYBCTBU-
TEJTBHBIM KO BCEM aHTHOMOTHKAM, TOTAa Kak Lac-
ticaseibacillus casei Kc-1(BblIeNeHHBI U3 CyXOT0O
MOJIOKa) OBIT CaMbIM aHTHOMOTHKOPE3UCTEHTHBIM
Cpeau BCeX BBIIEJICHHBIX IITAMMOB, OH OBLIT yCTOM-
YHB K YETHIPEM U3 JIBCHAIATH TECTUPYESMBIX aHTH-
OMOTHKOB — K TETPaIMKINHY, KAHAMUIINHY, TeHTa-
MUIIUHY U Qypa30IuIoHy.

Ompenenenne naaekca MAR mokaszano, 4to uc-
TOYHWIKY BBIJIENICHAS BCEX IITaMMOB, Kpome Lacti-
caseibacillus casei Kc-1, aBIAIOTCS €CTECTBEHHOMN
cpemoii, rae He ObUTH HCIOJB30BAaHBl aHTHOMOTHKH
U BBIJICJICHHBIC IIITAMMBI MOJIOYHOKHUCITBIX OaKTepui,
uMmerore nHaekcel MAR<O0,2 [57] MoryT OBITH HC-
MOJIH30BaHbl KaK MPOOHMOTHYECKHE IITAMMEI, HE OT-
HOCSIIIIAECS K KaTeTOPHH aHTUOUOTUKOYCTOHUHBBIX.
Torma xax, cyxoe MOJIOKO, U3 KOTOPOTO OB BHIAEIICH
n30J14T Kc-1, BEpOSTHO CONEPIKANIO CIEAbl aHTUONO-
THUKOB, O YeM CBUJIETENLCTBYET nHAeKC MAR=0,33.

Jlasiee OBLIO MPOBENEHO MCCICIOBAHUE BHDKU-
BaEMOCTH BBIICJICHHBIX JIJAKTOOAKTEPUN TP CTPEC-
COBBIX 3HaYeHUAX pH (pUCYHOK 2) ¥ B TPUCYTCTBUU
20, 30, 40 % xemun (pUCYHOK 3), SBISIOIIUXCS
MaKCHMAJIbHBIMA KOHIIEHTPALUSAMHU, C KOTOPBIMHU
BCTPEUAIOTCS KIETKU OaKTepuil B KEIyJKe W pas-
JUYHBIX OTAeNaX KHIIETHNKA.

YcraHoBneHO, 4TO U1 OONBIINHCTBA UCCIIEAY-
€MBIX IITAMMOB MOJIOYHOKHCIIBIX OaKTepuil 3Haye-
mue pH 3,0 sBnseTcs cTpeccoBbIM (aKTOPOM, BEI-
JKUBAEMOCTh KJIETOK B 3THUX YCJOBHSAX COCTaBISET
ot 0 — 15%. Haubonee kuci10TOyCTOWYNBBIMU SIB-
NSI0TCS WTaMMbl Limosilactobacillus pontis Wf-6 —
15%, Lacticaseibacillus paracasei Wf-20 — 12% n
Latilactobacillus curvatus Wg-3 — 86%.

Crnemyer OTMETUTb, YTO WITaMMbl Wf-6 u Wf-20
CaMH SIBIISTIOTCS CHIIBHBIMH KHCIIOTOOOPa30BaTeIsIMA
U, COOTBETCTBEHHO, 3TO OOBSCHSAET UX PE3UCTEHT-
HOCTH K HM3KUM pH. A mramm Lb. curvatus Wg-3,
o0JIaIaroINid cpeHell SHepruel KUCIoToodpazoBa-
HUSI, TEM HE MEHEE, TIPOSIBIISIET CPE/IN BCEX BBIJIEIICH-
HBIX IITAMMOB HawnOoJiee BBICOKYIO KH3HECIOCO0-
HOCTh B kucioit cpexe npu pH 3,0. Bricokyio BbI-
KUBaeMOCTh mtamma Lb. curvatus PA40 otmedan u
Hong ¢ coaBropamu [59], BEIAETICHHBIN UMH IITAMM
MTOKa3bIBAJTT BEICOKYIO BEDKHUBaeMoCTh 97,8% B cpene
¢ 1% nencuna npu pH 2,5. Zommiti u ap. [60] mo-
JTy4YWIA TOAOOHBIN pe3ynbTat ¢ Lb. curvatus DN317,
KOTOPBIM OcTaeTcs Xu3HecnocoOHbM mpu pH 2.5.
OT0 yKa3bIBaeT Ha TO, YTO JKeTyAOK ¢ Hu3koil pH mo-
JKET CIYXKUTh cpemor oouranus Lb. curvatus. B cBo-
em o03ope Ying Chen ¢ coaBTopamu [61] meiTarot-
csl pa3o0paThCs B MEXaHU3ME ATOH TOJIEPAHTHOCTH.
BosMmoxHO, Lb. curvatus MOXeET TPemsITCTBOBATH
NPOHUKHOBCHUIO H', M3MeHsisi CTpyKTypy W TIpo-
HUIIAEMOCTh KIJIeTOUHOW MeMOpaHbl. [Ipomymmpye-
MBI€ SK30IOJHCaXapuIbl TAKXKe MOTYT 0OEecCIeUUTh
€My CIIOCOOHOCTh TIEPEHOCUThH KHCIYIO cpemy. Lb.
curvatus TakkKe MOXET MPOU3BOIUTH aMMHUAK JUIS
n3MeHenus pH okpy:xaroelt cpensl. Tem He MeHee,
3TO BCETO JIUIIb THIIOTE3a, [T TIOATBEPIKACHUS KO-
TOPOH TPeOYIOTCS TAILHEHIINE UCCIICIOBAHUSI

[MoBemmierne pH cpembr g0 9,2 He sBIseTCS
3HAYUTEJILHBIM MHTHOUPYIOIUM (aKTOpOM ISl Te-
CTHPYEMBIX IITAMMOB MOJOYHOKHCIBIX OaKTepHH,
TaK KaK BBDKHBAEMOCTb KYJIBTYP B 3THUX YCIOBHUSX
JIOBOJIBHO BbICOKast — 43-96% B 3aBHCHMOCTH OT
mTamMMa. HeOmaronpusaTHOH IS KHU3HECIIOC00-
HOCTH MOJIOYHOKHCIIBIX OaKTepHil siBisieTcs Oojee
menogHas cpena npu pH 9,6; B Takux yCIIOBHUSX BBI-
JKUBAIOT TOJBKO 67% HCCIIeyeMBIX KYIbTYp, OJIHA-
KO HX JXKH3HECIOCOOHOCTh KoyeOsieTcs B mpeaenax
2-20%. Hanbomnbiryto ycTOWIMBOCTD K CHIIBHOILLIE-
JIOYHOH cpelie MPOSBIAIOT WTaMMBbl Lb. paracasei
Wf-2 w Lb. paracasei Wf-20, cootBerctBenHO 20%
u 12%, Torna xak mramm Lb. paracasei Wg-8 ne-
MOHCTPUPYET YyBCTBUTEILHOCTh K HICIOYHBIM yC-
noBusiM cpenbl. [lomyueHHbIE SKCTIEpUMEHTATbHBIE
JTaHHBIE TIO3BOJISIOT CJENaTh BHIBOJ O TOM, YTO
YCTOHYHBOCTh MOJIOYHOKHCIBIX OakTepuil K pas-
JUYHBIM 3HaueHusAM pH cpeabl aBusieTcs: He TOJIBKO
BUJIOBBIM, HO ¥ IIITAMMOCTICITU(HIHBIM MPU3HAKOM.
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Pucynok 2 — CrenieHp BBDKABAEMOCTH MOJIOYHOKHUCIIBIX OaKTepHit
HPH pa3IMYHbIX 3HaUYeHUAX pH

Ha pucynke 3 mpezncraBieHBI pe3yiabTaThl HC-
CJICZIOBAHMS CTENCHH BBDKMBAEMOCTH BBIJCIICHHBIX
nakTobakTepuii pu pocte B pucytcTBun 20 u 40 %
KeITqar. Bcee M307ThI MOJIOYHOKHCIIBIX OaKTepHiA Tpo-
SIBIISUTA CHIDKEHHUE TIOKa3aTelNei pocTa B MIPUCYTCTBUM
JKeau ¢ KoHneHTpanuei 20% U BBIIIIE, 9TO OOBSICHS-

€TCsl TeM, UTO JKEITYHBIE COJIM CHOCOOHBI 1e30pTaHu-
30BBIBATh CTPYKTYPY KJIETOYHOW MEMOpaHbI, COCTOS-
IIyI0 U3 JIMNUIOB M YKUPHBIX KUCIIOT; BHI3BIBATH WH-
IYKITHIO OKHCITUTENFHOTO CTpecca, U3MEHEeHHUs] MeTa-
0oJM3Ma caxapoB U HEIIPABUIILHYIO YKIIAJKy OCIKOB,
a Taxke BbI3bIBaTh NoBpexacHue JJHK [62].

Pucynok 3 — BriusiHue pa3nu4HbIX KOHICHTPALUH KeT4d HAa BEDKUBAEMOCTh
KJIETOK JIaKTOOaKTepHuid
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[Ipu 3TOM, BCce IITaMMBI JIAKTOOAKTEPHI BEIH
ce0s B 9TOM TECTE COBEPIIEHHO IO-pa3HOMY, CTe-
[IEHb BBDKMBAEMOCTU IPH KOHIICHTPALUU KEITYH
20% coctasnsina 15-80%, a B mpucyrtcteun 40%
xeman — 5-37%. Hanmenbiielr ycTOWYHUBOCTHIO K
JKEIYHBIM COJISIM 00JaJlalii mTaMMbl Leuconostoc
mesenteroides Mg-1, Mg-1. llltamm Lb. paracasei
Wf-20 npomneMOHCTPHPOBAT HAMOONBIIYIO PE3U-
CTCHTHOCTh K BBICOKUM KOHIICHTPAIUSAM KEITH,
4T0 0COOEHHO BaXKHO TSI TPOOMOTHYECKUX OaKTe-
pUi, TTOCKOJIBKY HMX IOJe3HbIC PHEKTH JOKHBI
MPOSIBIISITHCS. B MPUCYTCTBUM STOU OMOIOTHYECKOM
YKUJIKOCTH.

[ToHnMaHe MEXaHHU3MOB, C IOMOIIBIO KO-
TOPBIX MPOOMOTHYECKHUE OaKTEPUU CIIOCOOHBI
MEPEKUTh CTPECC, BRI3BAHHBIN COJISIMU JKEITYHBIX
KHCJIOT, JIOJITO€ BpeMs OBbLIO IPOTHBOPEUUBBIM,
HO COBPEMEHHBIC — OMICS TEXHOJOTHH JIs aHa-
JIM3a XapaKTePHUCTHK IITAMMOB 7 VivO PaCKpPBLIU
OCJIKOBBIC M TeHHBIC CETH, YYaCTBYIOIIHUE B 3TOM
npouecce, U ONPEIeIHIN CIeHUPUIECKUE peak-
MW, HaNpaBJeHHbIE Ha MPEOJOJEHHEe cTpecca

xeman. Tak, OOBIYHBIM OTBETOM JIAKTOOAKTEepHi
Ha CTpecC XeN4Yd SIBISIOTCA: aKTHUBALUS MOJIe-
KYJSIPHBIX MEXaHM3MOB [UIsl TPOTUBOACHCTBUS
OKUCJIHUTEIBHOMY M KHCIOTHOMY CTpeccy; HC-
MOJIb30BAaHUE CHCTEM OTTOKA YKEJIYH, a TAKKE MO-
IuUKays KeI4d ¢ MOMOLIBI0 THAPOIIA3 coliel
JKEITIHBIX KUCIOT [62].

HccnenoBanne pe3UCTEHTHOCTH MOJIOYHOKHC-
JBIX OakTepuil K (heHOTy MoKa3ayio, 4To BCE BhIJE-
JICHHBIE KYJIbTYPbI MOJIOUHOKHCIIBIX OaKTepUH CII0-
COOHBI BEDKMBATH B IPUCYTCTBUH (PEeHOIIA C KOHICH-
Tpaumei 0,4%, npu 3TOM CTENEHb BBIKHUBAEMOCTH
Kietok y 10 u3 15 TecTupyeMbIX IITaMMOB ObLiIa
Boime 30% (pucyHok 4). K BeICOKOTOIEpaHTHBIM
B OTHOIIEHHH (peHoJa MOXKHO OTHEeCTH 4 mTaMma
— Lactiplantibacillus plantarum Wg-1, Lacticasei-
bacillus paracasei Wf-2, Lacticaseibacillus casei
Wf-10 m Lacticaseibacillus paracasei Wf-20 (6onee
40% BBDKMBIIMX KiIeTOK). Hanbomprmel ycTondu-
BOCTBIO K (peHoNy oOmanan wtamm Lb. casei Wf-10
— 58%, HauMeHblIIeH — Leuconostoc mesenteroides
Mg-1-10%.

Pucynok 4 — Pe3uCTeHTHOCTh MOJIOYHOKHUCIIBIX OakTepuii K heHory

W3BecTHO, YTO BBICOKAs KOHLEHTPALHs COJIU
IIPOBOLIMPYET B OpPraHU3Me IIOTEPI0 Typropa, Kor-
Jla BOJIa JABIDKETCS U3 KJIETKH Hapyxy, YTo MpH-
BOAMT K HapylleHUIO (HU3MONOTHN OaKTepui, ak-
TUBHOCTH OIIPEJICNICHHBIX (EPMEHTOB U OOMeHa
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A.B. Unxaesa u zip.

MUIIEBbIX MPOU3BOACTBAaX. Pe3ynbTaTsl Mccieno-
BaHUS OCMOTHYECKOM YCTOWYMBOCTHU BBIJIEICHHBIX
KYJBTYp MOJOYHOKHCIBIX OaKTepuil mpelcTaBiie-
HBI Ha pUCYHKE 5.

TecTtupoBaHue Ha COJICYCTOMYNBOCTD BBIJICJICH-
HBIX KyJIBTYP MOJIOYHOKHCIBIX OaKTepuii MoKasalo,
YTO BCE OHM CIIOCOOHBI PACTH B MPHUCYTCTBUH 6,5%
NaCl, omHako CTeeHb UX BBDKHBAEMOCTH pa3iInd-
Ha U 3aBUCHT OT mTamMMma. HanmeHnee ocmoTole-
PaHTHBIMH OKa3alUCh MTaMMbl Limosilactobacillus

pontis Rg-9 n Enterococcus durans Wf-71, npoueHT
BBDKHBAEMOCTH HX KIETOK 8-9%. MakcuMambHyIo
PE3UCTEHTHOCTh K BBICOKOW KOHILIEHTPALUHU XJIOPH-
na HaTtpus nposasisum Lb. casei Wf-10 u Lb. para-
casei Wf-20 — 60% u 56% BBDKUBIINX KIETOK COOT-
BETCTBEHHO. Pa3nuuust B OCMOTHUYECKON TOJIEPAHT-
HOCTH y OaKTepUANBHBIX ITAMMOB OOYCIIOBIICHBI
pa3IMIHBIM COCTaBOM WX MeMOpaHHBIX (ochonm-
MUI0B, a Takke neificteueM AT®d-3aBrCcUMOTrO Iu-
nmHOeranHa Tpancmnoprepa QacT [63].

Pucynok 5 — OcMOTONIEPaHTHOCTh MOJIOYHOKHUCIIBIX OaKTepuit

C 1enpio MoMcKa HOBBIX aHTATOHUCTOB, Y BbI-
JICJICHHBIX IITAMMOB MOJIOYHOKHUCIIBIX OaKTepHit
ObUIa WCCIEeNOBaHA in Vitro aHTarOHUCTHYECKAs
AKTUBHOCTH B OTHOILICHHU OMIMOPTYHUCTHYCCKUX U
MATOTCHHBIX OaKTEPHUH, a TAK)KE MUKOTOKCUI'CHHBIX
rpu0OB, BBI3BIBAIOIIUX 3a00JICBaHUS PBIO, 3arps3-
HSIOIINX KOPMOBOE CHIPhE U BOJAY B YCIOBHSIX aKBa-
KynbTypbl (Tabmuua 3). CoryiacHO JaHHBIM, MOJTY-
YCHHBIM B XOJI¢ MCCJICIOBAHHS U MPEICTaBICHHBIM
B Ta0IHIIe 3, Cpe/IN BBIJICICHHBIX MITAMMOB €CTh aK-
THUBHBIC aHTATOHHUCTHI KaK B OTHOIICHUH TPAMIIOJO-
JKUTENBHBIX, TAK ¥ TPAMOTPHULATEIILHBIX OaKTePHIA.
[1ATh HOBBIX MITAMMOB MOJIOYHOKHCIIBIX OaKTepui
Pediococcus lolii Wg-4, Lb. paracasei Wf-2, Lb.
pontis Wf-6, Lb. casei Wf-10 v Lb. paracasei Wf-20
NPOSIBIISUTH  JTOBOJIGHO BBICOKYIO TPOTUBOTPUOKO-
BYIO aKTHMBHOCTh B OTHOIICHHHU TICCHEBBIX TPHOOB

Penicillium sp., Aspergillus niger, Fusarium sporo-
trichioides.

Crienyer OTMETUTh, YTO HEKOTOpPBIE HCCIEaye-
MbIe IITaMMBI, Hanpumep, Lacticaseibacillus casei
Wf-10, uMesi BBICOKYI0 HHTHOMPYIOIIYIO CIIOCO0-
HOCTb B OTHOLICHUH TECT-KYIbTYp, 00Jafand HU3-
KOH KHCIOTOOOpasyromeld akTHBHOCTBIO. MOXKHO
NPEANONIOKUTh, YTO aHTArOHU3M ITHX HITAMMOB,
BO3MOXHO, 00yCJIOBJIEH HE TOJBKO ACHCTBHEM Op-
TaHMYECKUX KHCIIOT, 00pa3yeMbIX UMH, HO U TpO-
OYKIUEH JApYrux aHTUMHKPOOHBIX MeTaboJIMTOB
nnu OaktepuonuHoB. VccnenoBanne MOJIEKyISIpHO
— OMOXMMHYECKOW TMPUPOILI aHTArOHUCTHIECCKOM
AKTHBHOCTH, HAJTMYNE TEHOB, KOAUPYIOIIUX CHHTE3
0aKTEepUOLMHOB Y HOBBIX IITAMMOB CTaHET NpeaMe-
TOM JAJIBHEHIINX UCCIIEIOBAaHUM B paMKaX JaHHOTO
MPOCKTA.
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3akiaouenune

OcCHOBO#1 ycmiexa B CO3JTaHHHM TPOOHMOTHKA SIB-
nsieTcsl MpaBWIIBHBIA BbIOOp 3ddekTuBHOrO N 6€3-
OITaCHOTO ITaMMa-KaHauaara. Hamu u3 chipbeBhIX
KOMITOHEHTOB KOPMOB Ui PHIO OBLTH BBIJEICHBI
15 HOBBIX IITAMMOB MOJIOYHOKHCIBIX OaKTepHid,
KOTOpBIC B pe3yNbTaTe MCCIEIOBAaHUNA ObUTH HICH-
TUPHUIUPOBAHBI U OTHECEHBI K 9-TH BUmam: Leuco-
nostoc mesenteroides, Lactiplantibacillus planta-
rum, Latilactobacillus curvatus, Pediococcus lolii,
Lacticaseibacillus paracasei, Lacticaseibacillus ca-
sei, Limosilactobacillus pontis, Limosilactobacillus
fermentum, Enterococcus durans, OONbIIas 4acTbh
KOTOPBIX SIBJICTCS MPEACTABUTEIIIMUA HOPMaJIbHOU
MUKPO]IIOPHI PHIO.

MHorue 13 BHOBb BBIJICICHHBIX KYIbTYP MO-
JIOUHOKHUCJIBIX OaKTepUil XapaKTEPHU3YyOTCS LITaM-
MOBBIMY OTJIMYUSIMH OT THIIOBBIX MPEACTABUTEIICH
WX BHJIOB IO CITOCOOHOCTH (DepMEHTUPOBATH YTJIe-
BOJIHBIE CyOCTpaThl, YCTOMYNBOCTH K aHTUOUOTH-
KaM, [0 CTEICHH BBIKMUBAEMOCTH B HeEOJIarompwu-
ATHBIX YCIOBUSIX cpeibl. [Ipu u3ydeHHH CHeKTpa
(hepMeHTAIMKM YTJICBOJIOB HAMHU BBISIBIICHBI IITAM-
MBI JaKTOOANMIII, (DEPMEHTUPYIOIINE YTIICBOIBI,
HauboJiee pacpOCTPAHEHHBIE B CHIPHEBBIX KOMIIO-
HEHTax KOPMOB JJIsi PBIO, a TaKkke MEeHT030cOpa-
JKUBAKOIIKE INTAaMMBI, CIIOCOOHBIE HUCIOJB30BaTh
TPYJIHOJOCTYIHBIC YTJIEBOABl PACTHTEIBHOTO ChI-
pbsi. BoisBien mramm Lb. paracasei Wf-20, o6-
JNAJAIOMUA BBICOKOW MPOTEOJUTUYECKON aKTUB-
HOCTBIO, HE XapaKTEepPHOH JUIsi MOJIOYHOKHCIBIX
OakTepuil. OTH MTaMMBbI-KaHAUAATHI IPU YCIOBUU
UX BKJIFOUCHUS B COCTaB MPOOMOTHKA OYAYT CIO-
cOOCTBOBATH JIyYIell KOHBEPCHU H YCBOSEMOCTH
KOPMOB JJIs PBIO.

AHanmu3 pe3yNbTaTOB MPOBEACHHBIX HCCIEN0-
BaHUH MOKA3bIBAET, YTO BBIICICHHBIC ITAMMBI MO-
JIOYHOKHCIBIX OakTepuit Lb. curvatus Wg-3, Lb. pa-
racasei Wf-2, Lb. pontis Wf-6, Lb. casei Wf-10 u Lb.
paracasei Wf-2(0 xapaKTepuU3yIOTCs KaK BBICOKOY-
CTOWYMBBIC K CTPECCOBBIM 3HaYeHHUIM pH, k Makcu-
MAaJTbHBIM KOHIICHTPAIMSIM JKeT4H U GeHoa, BCTpe-
YaIOIIMMCS B YCIOBHSIX JKEIYI0YHO-KHUIICUHOTO

TaKkTa pPbI0, a TaKXKe KaK CHJIbHBIC aHTAarOHUCTHI K
[aTOTCHHBIM OaKTEPHSIM U TUIECHEBBIM IpUOaM.

[TomrydenHbie naHHBIE OYIYT CIY>KUTH OCHOBOM
JUTSL TIPOTHO3UPOBAHUS CIIOCOOHOCTH HOBBIX ILITaM-
MOB JIAKTOOAKTEPHIi K COXPaHESHUIO UMU METa0OITH-
YECKOW aKTHMBHOCTH TIO Mepe MPOXOXKACHUS depes
JKEITYyI0YHO-KHUIIEYHBI TPAaKT M IPHKHUBACMOCTH
B KHIIIEYHUKE PHIO, BEDKMBAEMOCTH B BOJIOEME, B
TOM 4Hciie ¢ MOpckoi Bogoi. IlITamMmmel ¢ MeHbLIEH
YCTOHYHMBOCTBIO K Pa3IUYHBIM KOHIICHTPALIUAM CO-
JIeH KETYHBIX KUCIOT U pH, onHako, obnanaromiye
BBICOKOI aHTArOHUCTUYECKOW aKTUBHOCTBIO, MOT'YT
CIIY’)KHTh XOPOIIMMU KaHIUAATaMH JUIsl ObICTPOTrO
JIU3HUCA U IIEIEBOI0 BEICBOOOKICHUS HEOOXOIMMBIX
METa0OJINTOB B YCIOBHUAX IKEIYIOUYHO-KHIIICTHOTO
TpaKTa.

Takum 00pa3oM, OUCK W UCCIIEAOBAaHUE CTE-
IIEHH YCTOMYMBOCTH HOBBIX IIITAMMOB MOJIOYHO-
KUCJIBIX OakTepud K HeOIaronmpusTHBIM (QakTopam
OKpY’KaroIIEel Cpelibl, BOCIIPOU3BOISIINM il Vitro»
HEKOTOPBIE YCIOBHSI KETYI0UHO-KUIIIETHOTO TPaK-
Ta phIO, a TAaKXKE ONPEJCIICHUE UX AHTAarOHUCTHYEC-
CKOIl aKTHBHOCTH, TO3BOJHIIO BBISBUTH IEPCIICK-
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«AATbIHEMEA» M¥TI1 TEPPUTOPUACBIHAATDI
MANAAADI XXAPTbIAAU KATTbIKAHATTBIAAPADIH,
(HETEROPTERA) TAKCOHADIK K¥PAMbDI

Makarapa «AATbIHEMEA» MEMAEKETTIK YATTbIK TabuFM MapkiHiH TepputopuscbiHaarbl 2020-
2021 >KblAAApPAQFbl 3epTTey HaTMXKeAepi OOoMbiHIA MalAaAbl >KapTbhlAai KaTTblKaHATTbIAAPbIHA
(hayHUCTUKAABIK-DKOAOTUSIAbIK, LLIOAY KaCaAFaH. 3USHAbI HACEKOMAAP MEH KEHEAEpAIH CaHblH Taburu
peTTeyae MaHbi3bl 6ap 3oodartap MeH 3ooduTodartap ayHacbl 6epiareH. 3epTTey HoaTMKeciHAe
KYPAbIK, KapTblAai KaTTbIKaHATTbIAAPbIHbIH 4 TYKbIMAACbIHbIH 67 TYPi aHbIKTaAAbl. 3epTTey HoTUXKeAepi
GoMbIHILA AHLIbI KaHAaAaAap TyKbiMaachl (Nabidae: 3 Tybic — Prostemma (1 Typ), Nabis (12 typ), Hi-
macerus (1 Typ) MeH Ycak, >XbIpTKbIWTap TykpiMaacbiHaH (Anthocoridae: 3 Tybic — Anthocoris (6 Typ),
Temnostethus (1 Typ), Orius (7 Typ) — 14 TypaeH, XbIpTKbilTap TyKbIMAAcChiHaH (Reduviidae: 7 Tybic
— Empicoris (1 Typ), Holotricius (1 Typ), Reduvius (1 Typ), Oncocephalus (1 Typ), Coranus (3 Typ), Rhyn-
ocoris (2 Typ), Vachiria (1 typ) — 10 Typ, XKait keswecizaep TyKbimMaacbiHaH (Miridae: 11 Tybic — De-
raeocoris (5 Typ), Malacocoris (1 Typ), Pilophorus (2 Typ), Atractotomus (1 Typ), Campylomma (2 Typ),
Myrmecoris (1 Typ), Phytocoris (5 Typ), Globiceps (2 Typ), Psallus (7 Typ), Cyllecoridea (1 Typ), Blepha-
ridopterus (2 Typ) — 29 Typ 6eAriai 60aabl. byaapAbiH iliHAE KOPEKTIK GaiAaHbIChl XafbiHaH 38 Typ
— 300cparTap (Nabidae, Anthocoridae, Reduviidae TykbiMaac exiaaepi), aa 29 Typ — 300cuTodpartap
(Miridae TykbiMaac exiaaepi) 60AbIn Tabbiraabl. XKbIPTKbIL KaHAAAAAAP XKa3 60ibl GAPAIK, KEPAEPAE
Ke3AeceAl, 0Aap TaburaTTarbl 9PTYPAI BybIHASK ThIAGPABIH )KYMbIPTKAAAPbl, AEPHOCIAAEPI XKOHe epecek
AapaAapbIMeH KopekTeHeAl. AeMek, 3USHADI )KOHAIKTEPMEH >KaHe KEHEAEPMEH KOPEKTEHIM, OAApPAbIH,
CaHblH GMOAOTMSABIK, )XOAMEH PETTENMAI, COMTIN TaburaTKa Ken nanaa KeATipeai.

Tyiiin ce3aep: AaTbiHemen MYTII, namaaAbl >KapTbiAai  KaTTblKaHaTThiAap, Heteroptera,
XKbIPTKbILITAP, TAKCOHABIK, Kypambl.

P.A. Esenbekova'*, ].N. Matkerim?
TInstitute of Zoology KN MES RK, Kazakhstan, Almaty
2Kazakh National Pedagogical University named after Abai, Kazakhstan, Almaty
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Taxonomic composition of useful Hemiptera (Heteroptera)
State National Natural Park «Altyn-Emel»

The article presents a faunistic and ecological review of useful hemipteran insects on the territory of
the State National Natural Park “Altyn-Emel” in 2020-2021. The fauna of zoophages and zoophytophag-
es, which is important in the natural regulation of the number of harmful insects and ticks, is presented.
As a result of the study, 67 species from 4 families of terrestrial hemipteran insects were identified. Ac-
cording to the results of research, species from the family Nabidae are known: 3 genera — Prostemma (1
species), Nabis (12 species), Himacerus (1 species) and the family Anthocoridae: 3 genera — Anthocoris
(6 species), Temnostethus (1 species), Orius (7 species) — 14 species each, from the family Reduviidae: 7
genera — Empicoris (1 species), Holotricius (1 species), Reduvius (1 species), Oncocephalus (1 species),
Coranus (3 species), Rhynocoris (2 species), Vachiria (1 species) — 10 species, from the family Miridae:
11 genera — Deraeocoris (5 species), Malacocoris (1 species), Pilophorus (2 species), Atractotomus (1
species), Campylomma (2 species), Myrmecoris (1 species), Phytocoris (5 species), Globiceps (2 spe-
cies), Psallus (7 species), Cyllecoridea (1 species), Blepharidopterus (2 species) — 29 species. Of these,
38 species are zoophages (species of the family Nabidae, Anthocoridae, Reduviidae), and 29 species are
zoophytophages (species of the family Miridae). Predatory bedbugs are found everywhere throughout
the summer, they feed on eggs, larvae and adults of various arthropods in nature. Therefore, feeding
on harmful insects and ticks, they regulate their number biologically, thereby bringing great benefits to
nature.

Key words: SNNP “Altyn-Emel», useful hemiptera, Heteroptera, zoophages, taxonomic composition.
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TakCcOHOMMYECKHMI1 COCTaB MOAE3HbIX MOAYXKECTKOKPbIAbIX
(Heteroptera) locypapcTBEHHOro HaLMOHAALHOTO NMPMPOAHOrO NMapka «AATbIH-DMeAb»

B cratbe npeacTtaBAeH (hayHMCTUUECKO-3KOAOTMYECKMIA 0030P MOAE3HbBIX MOAY>KECTKOKPbIAIX
HaCeKOMbIX Ha TepPPUTOPUU FOCYAAPCTBEHHOrO HALMOHAALHOTO MPUPOAHOrO Mapka «AATbIH-DMEAb»
B 2020-2021 roaax. [NpeactaBaeHa dhayHa 300¢aroB UM 300(pUTOdAroB, MMmelolas 3HavyeHue B
€CTEeCTBEHHOWM PeryAsLMmM YMCAEHHOCTM BPEAHbIX HAaCEeKOMbIX M KAellen. B pe3syabTaTe nccaeAoBaHMS
BbISIBAEHO 67 BMAOB M3 4 CEMENCTB Ha3eMHbIX MOAY>KECTKOKPbIAbIX HacekoMbiX. 1o pesyAbraTam
MNCCAEAOBAHMIN M3BECTHbI BUAbI M3 CEMENCTBA OXOTHMYbMUX KAoMoB (Nabidae: 3 poaa — Prostemma (1
B1AOB), Nabis (12 Buaos), Himacerus (1 BMA) M ceMeNCTBa MEAKMX XMLIHMKOB (Anthocoridae: 3 poaa
— Anthocoris (6 B1uaoB), Temnostethus (1 Bua), Orius (7 BUAOB) — MO 14 BMAOB, M3 CEMENCTBA XMLLHbIX
(Reduviidae: 7 poaos — Empicoris (1 Bua), Holotricius (1 B1a), Reduvius (1 Bna), Oncocephalus (1 Bua),
Coranus (3 Buaa), Rhynocoris (2 Buaa), Vachiria (1 Bua) — 10 BMAOB, 13 cemeiicTBa CAenHsakos (Miridae:
11 poaos — Deraeocoris (5 B1aoB), Malacocoris (1 Bua), Pilophorus (2 Buaa), Atractotomus (1 Bua),
Campylomma (2 Buaa), Myrmecoris (1 Bua), Phytocoris (5 Buaos), Globiceps (2 Buaa), Psallus (7 Buaos),
Gyllecoridea (1 Bna), Blepharidopterus (2 Buaa) — 29 B1a0B. M3 H1X Mo Tpohryeckon cneumasmsaumm
38 BnaOB — 300parun (npeacrasuteam cemeiictea Nabidae, Anthocoridae, Reduviidae), a 29 Buaos —
300¢mToharn (npeacTaBuTeAr cemeitctea Miridae). XuiHbIE KAOMbI BCTPEYAOTCS MOBCIOAY B TEUYEHME
BCEro A€Ta, OHM MUTAIOTCS ANLAMM, AMYMHKAMM M B3POCABIMM OCOOSIMM Pa3AMUHbBIX YAEHUCTOHOIMX
B npupoase. CAepOBaTEAbHO, MUTASCb BPEAHbIMM HACEKOMbIMM M KAELLAMWM, OHU PEryAMpyloT KX

UMCAEHHOCTb BMOAOTMUYECKMM MyTEM, MPUHOCS TEM CambiM BOAbLLYIO MOAb3Y NPUPOAE.
KatoueBble caoBa: THIIT «AATbIH-DMeAb», MOAE3HbIE MOAY>KECTKOKPbIAble, Heteroptera, 30ocary,

TaKCOHOMMYECKMN COCTaB.

KsbickapTynap

MY¥TII — MmeMyIeKeTTiK YATTHIK TaOuru napk, KP
BbFM tK - Kazakcran Pecrrybnukace! binmim xoHe
Fruteim muaHCTpIIT] FHUIBIM KOMHTETI

Kipicne

Kymbicta AnTbIHEMEN YITTHIK TaOWFM Hapki
TEPPUTOPHUSICHIHIAFBI KYPJIBIKTAFbl MaNIaNbl Kap-
ThIJIAW KaHATTHIKAHATTApFa OKOJOTHSIIBIK JKOHE
¢dayHuctik miony xacanrad. JKapTeuiail KarThi-
KaHATThLIAP — HACEKOMJIAP OTPSIIBIH/AFBI €H YIIKSH
oTpsanrapably  Oipi. Omap Typmi OwmoromnTapaa
TIPIILTIK €Tir, OWOreoleHO3aFrbl OMOIOTHSIIBIK
npollecTepAe MaHBI3IBI pen aTkapaabl. PayHara
3USTHJIBI XKOHIIKTEP MEH KCHEJICP/IiH CaHbIH MICKTEY
YIIiH MaHbI3bI Oap 300¢uTOdartap MeH 300¢parrap
xatajpl. JKBIPTKBIN >KapThiall KATThIKAHATTHLIAD
OPTYPIl KOHAIKTEpMEH KopekTeHemi. Oyap TOIbI-
pak OeTiHJe, aramThl KOHE MIONTI eCIMIIKTepie
Tipmimk eremi. Epecek mapamapsl HeMmece Xy-
MBIPTKAIAPhl KbICTAWbl. AHAJIBIKTAPhl JKYMBIPT-
KaJapblH OCIMIIKTEpAiH opTypii OeiikTepiHe
opHanacTteipaasl. JlepHocinmepi 5, cupek 4 mamy
caTbUlapblHAaH oTeli. OJeMJe KEH TapaliFaH.
3epTTey HoTmKeciHIE 013 3USHABI OKOHIIKTEP

MEH KEHEJICPMiH CaHBbIH OHOJOTHSUIBIK >KOJIMEH
pPEeTTETIH mnaiganel KBIPTKBII >KapThUIaid KaT-
THIKAHATTHUTAPBI AHBIKTAIBIK, OJIAPIBI 3HSHIIBI
KOHJIKTEPMEH KYPECYAiIH OMOJOTHSUIBIK OiciHae
KojimaHnyra Oonampl. Omap opTypili MOIEHH KOHE
Taburm  OWOIleHO3Mapabl  MEKCHICWII  JKoHe
JKOHIKTEP/IIH )KYMBIPTKAJIAPHI, JIEPHICUIACP] HKOHE
epecek JapaiapbiMeH KOpeKTeHe[i. JKbIpTKhImTap
ka3 OOUBI OapIIBIK JKepieple Ke3mecedi, oiapablH
CaHbl AHTPOIOTeH/I OWOIICHO3JapFa KaparaHja
Taburu OuoneHo3aapaa ke [1-9].

XKaptblnall KaTThIKaHATTBUIAP OTPSIABL KaMIIbI
COHFBI JKBUIIApJarbl IMICTENIIK ojeOuerTepre
oy ’Kacacak, >KapTbUIall KaTTHIKAaHATTHLIAPIBIH
CHUCTEMATUKAChl, OHOJIOTHICHI, DKOJOTHSICHI MEH
3BOJIIOLIUSCHIHBIH COHFBI XKbUIIAparhl )KETICTIKTEPI
[10-15] xapusananraH.

Astopiap AunteiHemen MYTII Ttepputopus-
CBIHBIH apThUIall KaTThIKAaHATTHUIAPBIHBIH Oacka
TYKBIMJIAC TYpPJIEPiH 3€pTTer, Makaiajap Ka-
pusinaras [16-18], an mapkTiH maigansl KapThlUlai
KaTThIKAaHATTHUIAPHI 3€PTTEIIMETeH, COH/IBIKTaH OYII
YKYMBIC 63€KTi OOJIBITT TaOBIIA IbI.

3eprrey Makcatel — AnteiHemen MY¥TIL
TEPPUTOPUSICHIHBIH, TalJalbl JKapThUlall KaTThI-
KaHATTBUIAPBIHBIH TYP KYPaMbIH, OMOJIOTHICHI, SKO-
JIOTHSICBIH JKOHE TapaIyblH 3€PTTEY.
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Marepuangap MeH 3eprTrey daicTepi

3epTTey KYMBICTApPhl ATTBIHEMEN MEMJIICKETTIK
WITTBIK TaOWfu Tapk TeppuropusiceiHna 2020-
2021 skeuimapel  okyprizinni. Hacexompap kek-
TeMA€ KYH >XBbUIBIHFAaHHAaH KeWiH KbIcTay Kese-
HIHEH oOsHA OacTaiijbl, COWTIm OapJbIK Kap-
ThUTAH KaTTHIKAHATTHUIAPABIH OENCeHI TipIILIiTi
Oactamanel. KypibIK  KapTbUTaifi  KaTTHIKAHAT-
TBUIAPBIH JKMHAY YVIIIH LIONTECiH OCIMIIKTepi,
OyTaJIbl )KoHE arall eCiMIIKTEP i SHTOMOIOTHUSITBIK
CY3TiIMEH Opy apKbUIbI, aramirap MEH OyTajmapibl
JKepre TeCereH marajapra CUIKy apKbUIbl, COHJaM-
aK ocCIMIiKTep >XaOBIHBIH XOHE TaMmblp OeJiriH
TeKcepy apKbuIbl yeTanmst [3, 19].

3epTTey HOTHIKeJIePi MeH Tajjaay

Makanaga AnTeiHeMeNn TaOWFW TapKi Teppu-
TOPUSCBIHAA KWHANFaH JKapThutall KaTThIKaHAT-
ThIIApFa 3KOJIOTHSUIBIK-(ayHUCTHKAJIBIK IOy Kejl-
TipinreH. 3epTTey HOTHXeciHAe 4 TYKBIMIACTHIH 67
TYpl aHBIKTANIbI. TOMEHIe aHBIKTANFaH TYPIEePAiIH
AHHOTAIMSUIBIK Ti3iMi OepiireH.

Anuwvl Kanoananap mygsimoacsl — Nabidae

TyxpiMaacka keH Tapanran 400 Typ Kipenmi.
Byn npeHe Memiepi IIarblH KOHBI3AAP, OIETTE
3-ten 12 mm-re nediin xereni. [llanreramap MeH
OakTapma Owik MmIenTi Taynbl KepJepAe Kui
ke3neceni. JlepHaciamepi MeH epecek aapajapsl
— OKBIPTKBIIITAP; JKYMCAK JICHENI J>KOHIIKTCpMEH
Kopekteneni [1-2, 20-21].

Prostemma kiborti Jakovlev, 1889. Kei3pinaysi3
kopaoHbl, Ke3puayei3 matkaisl. 14.06.2020.
14, 29; Ysembynak kopaoHsl, KonakGaiicaii
markansl, 18.08.2020. 24, 29; 20.06.2021. 14,
1 Q. O KaKChI KBUTUTBIH KEPIIEP/C TIPIILTIK €Te/Ii:
KapTacTel OeTKeWnepne, KYprak MMaJIFbIHAapa.
On TacrapAblH AacThIHIA KOHE  OCIMIIKTEp
*aOBIHBI acThIHAA Ke3neceni. O KaHAanamapMeH
KopekTeHneni [1-2].

Nabis sareptanus Dohrn, 1862. Kimi >xoHe
Yaken Kankan taymapel. 10.08.2020. 13, 29;
20.06.2021. 14, 1%9. Tomelpak OeTiHge copaH
MIONTEP/IIH aCThIHAA TIpUIUTIK eTe/i. XKeIpTKpi [1].

Nabis flavomarginata Scholtz, 1847. Illerran
KOPIOHBI, WHTpa3oHanpasl Omotom, 08.07.2020.
14, 19; MeirOy1aK kopaonsl, 09.08.2020. 23, 19;
19.06.2021. 23, 29. On acThIK TYKbIMJACTAPBIH/A,
JKOHBIIIIKA, 3cTapierTe ke3aeceni. JKbIpTKbIIL, YCaK
KOHJIIKTEPMEH KopekTene i [1].

Nabis brevis brevis Scholtz, 1847. Illviran
KOPJOHBI, HHTPa30HanbakI onoTor, 08.07.2020. 24,
19. Me3odurtik Typiep, Me30DUTTIK yyackenepae
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(caitmap, OyytakTapra KakblH MaIFEIHAAP JKOHE T.0.)
Tipuinik eteni. Kenkopekri sbIpTKei [1].

Nabis ferus (Linnaeus, 1758). Ke3buaysi3
koproubl, Kembutaysrs matkanel.  24.06.2020.
34, 29; 10.07.2020. 23, 19, Taifrak MmaTKaisl,
20.06.2021. 13, 19; IlIbran KOpPIOHBI, MHTPA30-
Hanbasl Ouoton, 08.07.2020. 343, 49; Kimi xoHe
Ynken Kankan Taynapsl, Liie e3eHiHIH opTa arbiCHhI,
19.06.2021. 24, 19, ¥3pmbynak kopaonsl, Ko-
HakOaiicaii markane, 18.08.2020. 24, 19;
19.06.2021. 24, 3Q + HI-IV maMy caThIChIHIAFbI
nepaocinmep. Xeiptkpim. IIsIOBIHAAp, ©CIMIIK
ouTTepi, UuKazanap, KaHaajaiap JKOHE OJapIblH
JIepHacLIIepiMeH KopekTeHeHei [ 1-2].

Nabis palifer Seidenstucker, 1954. ¥3pHOYIIaK
xopaonsl, Konaxbaiicaii markansr, 18.08.2020. 243,
29Q; 19.06.2021. 14, 29Q. XKeprkeuu. On oz
ecCIMIIKTep MaaFpIHAapbIHIa Ke3aecemi [1].

Nabis punctatus punctatus A.Costa, 1847.
Taitrax markaner, 21.06.2020. 14, 19; Hlsran
KOPJOHBI, HHTPa30HaNbIk6I 6noTor, 08.07.2020. 13,
29Q; Mlonak taymnapsl, KeiparThl gama. 20.06.2021.
24, 1Q. Nonni, 6ypmakTsl (;KOHBIIIKA, O€/Ie) KIHE
Oaxmma makpiapaa kesmecesi. KeIpTkeimr [1-2].

Nabis rugosus (Linnaeus, 1758). Ileiran
KODPJOHBI, HHTPa3oHab bl 6uoror, 08.07.2020. 24,
29; ¥3pHOy1aK Kopaousl, KoHakbaiicail maTKaiIsl,
18.08.2020. 24, 19; 19.06.2021. 13, 1Q + IV namy
CaTBICBIHJAFHI 4 TEPHACII. OPTYpIIi OnOTONTapAaFhI
MIONTECIH OCIMIIKTEPIE TIPIIUTIK eTemi. JKBIPTKHIIIL
O eciMaik OUTTEPI, TUKAJAIAP MEH XKail Ke3IIeci3
KaHJanajgapAplH JepHOCUIepiMeH J>KoHe Oacka
XKOHIIIKTEpMEH KopekTeneni [1].

Nabis sinoferus sinoferus Hsiao, 1964. lsiran
KODPJIOHBI, HHTPa3oHabbl 6uoTor, 08.07.2020. 143,
29; ¥3p1HOYI1aK Kopaousl, KoHakbaiicail maTKaisl,
18.08.2020. 24, 29; 19.06.2021. 24, 29. On He-
Ti3IHEH IUKamadapIblH, KaHIadalapablH KYMBIPT-
KaJlapbl JKoHE JIepHacIiepiMeH KopekTenei [1].

Nabis christophi Dohrn, 1862. Kankan
Taynapsl, Ine eseHiHiH opta arbicel, 10.07. 2020.
18, 29; Xanroraii xopmonsr. 09.07.2020. 243,
19; 19.06.2021. 14, 19. XKeiprkpiur. On e
JKOHE IIMOJICUTTI JKepiepaeri ©3¢H aHFapJIapbIHBIH
HICTIHJE ©CeTiH OyTanapabH acTeinaa (Atraphaxis,
Clematis xone T1.0.) Tipminik ereni. lllentep men
eciMIiK *aOBIHBIHBIH acThIHA Ke3aecemi [1].

Himacerusmaracandicus(Reuter, 1890). 11Ipiran
KOPIIOHBI, WHTpazoHanbasl Owuotom, 08.07.2020.
24, 19; ¥YspmHOwiak kopmonsl, KownakGaiicaii,
18.08.2020. 2, 3Q. On 6uik menTecinmi ociMIik-
TepJie, Scipece MaTHIPTYIIIep e, TOBIPAK OeTiHIE,
keiine Oyranapna Tipurimik ereqi. XKeIpTKpI. ¥cak
HACEKOMJIapMEH KopekTeHei [1].
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Nabis brevis ferghanensis Remane, 1964,
[llonak Taymnapsl, KeIpaTThl fana, 13.04.2020. 173,
19; Kesbutayss markansl. 14.04.2020. 23, 19;
19.06.2021. 13, 29. Tayna ker Tapairan. Meso-
¢duTTi OMoTonTapaa Tipmiaik erexi. XKeIpTKeImI [1].

Nabis sareptanus Dohrn, 1862. Illbiran kop-
JIOHBI, MHTpa3oHaubAbl Guorom, 08.07.2020. 14,
2Q; ¥3pHOyI1aK Kopaousl, KoHakbaiicail maTkaisl,
18.08.2020. 13, 19. On copraH xKepiepae, OHbIH
ilIiHAe enoyip BUIFANAaHFaH Kepieple TIPIIJIiK
eTeli, TombIpaK OeTiHIe apTYpIli copaH MeNnTepIiH
acTeIHa Ke3aecemi [1].

Nabis nigrovittatus tianshanicus (Kerzhner,
1981). IllprraH KOpPAOHBI, WHTPA30HAIBIBI OWO-
ton, 08.07.2020. 14, 29; 19.06.2021. 24, 29;
Ke3pimaye3  kopmoHsl, KpI3putaybl3 — mIaTKalbI.
09.08.2020. 13, 29. Mesodunbai Guoronrapaa
Tipminik ereqi. XKeipTkpmm [1].

¥Ycax  orceipmrprumap
Anthocoridae

Onap AnTapkTHKagaH 0Oacka OapliibIK KOHTH-
HeHTTepae kesneceni. Jleme wemmepi Kimriney,
Y3BIHABIFBI HeOapHI 1,5-5 MM xeTemi. Onap HeTi3iHeH
yCaK IKOHJIKTEPMEH: KCHEJEPMEH, TPUIICTep-
MeH, eciMaiK OuTTepiMeH KopekTeHeni. Kenreren
TYPJIEPI «Iaialbl )KOHIIKTEP)» CaHATHIHA JKATAJIbI.
OciMIKTepre CalbIHFaH >KYMBIPTKAJIAPJBIH CaHbBI
130-ra xybIK. 3-5 KYHHEH KeiliH onapmaH nep-
HOCUIIep IIBIFabl, OJap/AbIH ©Cy Ke3eHI KeM Je-
rerze 20 KYHIe CO3bLIabI, OCHI YaKbIT IMIIHAE OJIap
JIaMYBIHBIH Oec ke3eHiHeH oTeli. Epecek mapamapsl-
HBIH TIpIIUTIK Y3aKTHIFBI IaMamMeH 35 kyH [21-29].

Anthocoris angularis Reuter, 1884. Taiirak
markane;, 21.06.2020. 13, 29; 20.06.2021.
24, 29. Tanmapaa namuasl. On Typili sKambIpak
OyprenepiMeH >koHe Oacka Typiai HaceKoMaap
NepHacIIepiMeH KopekTeHeni [6, 22].

Anthocoris limbatus Fieber, 1836. Ine e3eni
xaranaysl. 10.07.2020. 23, 19; 20.06.2021. 24,
29, XKerprkpimr. Tamma Tiprmiiik erexi [6, 22].

Anthocoris  nemorum  (Linnaeus, 1761).
Ke3binaysi3 markanst. 09.07.2020. 23, 29Q; Taitrak
markaiel, 21.07.2020. 24, 19; ¥3p0WIaK Kopao-
ubl, Konaxbaiicaii markanss, 19.08.2020. 24, 29;
20.06.2021. 13, 29Q. Illenrecin, OyTa *oHe aral
ecimpikrepinae Tipminik ereni. Key 30odar [6, 22,
30-32].

Anthocorispilosus (Jakovlev, 1877). Ke13puaysi3
xopaonsl, Ke3putaysrs matkansl. 14.06.2020. 173,
29Q; ¥3pHOyaK kopaoHbl, KoHakOaiicaii matkabl,
18.08.2020.3,29; 19.06.2021. 23, 2. Tay erek-
TEpiHJIE MIONTECIH/II 6CIMIIKTEp e, OyTanapaa )KoHe
aramTapia kem kesnecenmi. JKBIPTKBIII, ©CIMIIIK
OuTTEepiMeH, TpUTICTEpMEH KopekTeHeni [6, 28].

MyKbIMOAcsl — —

Anthocoris nemoralis (Fabricius, 1794). Kei3bu1-
aybI3 KopoHsl, Kei3binaysl3 markansl. 14.06.2020.
24, 39; YswmOynak kopmonsl, Konakbaiicaii
markaiel, 18.08.2020.33,22; 19.06.2021. 13,29.
AKeiprrpim. On mwentecin ecimaikrepae, Oyranapaa
JKOHE araimTapia Kell MeJimep e ke3aeceni [6, 33].

Temnostethus reduvinus mesasiaticus Elov &
Kerzhner, 1977. llIsiran KOpAOHBI, HHTPA30HAIbIbI
ouoron, 08.07.2020. 13, 29Q; Ke3puiaysz Kop-
nonsl, Kesputaysrs markansl. 09.07.2020. 13, 19Q;
¥Y3piHOYIaK KopAoHbl, KoHakOaiicaii mIaTKaubl,
18.08.2020. 24, 29: 19.06.2021. 13, 29. Tan
(Salix) wmen Tepexre (Populus) KaOBIK acThl
MeH KaOBbIFBIHIA Ke3leceldi, OcCIiMIIK Ourrepi,
CHIMBIpJIapMEH KOpekTeHei [6, 28].

Anthocoris sibiricus Reuter, 1875. Illsiran
KOPJIOHBI, WHTpa3oHanpael Owotom, 08.07.2020.
14, 19; Ine o3eni xaranmaysl. TangaH TaObULIBL.
10.07.2020. 23, 19; Kpi3bLaysi3 KopaoHbl, KpI3bLi-
aybi3 matkaisl. 09.07.2020. 14, 29; 20.06.2021.
24, 29; Ys3mmOynak kopmonsl, KonakOaiicaii
markanbsl, 18.08.2020. 23, 2Q. Byn aram sxoHe
Oyramapmarbl 9pTYpii ©ciMIiK OWTTepiHiH Heri3ri
KayJapbIHbIH Oipi 00k TaObLTAR! [6, 28].

Orius agilis (Flor, 1860). Ine e3eHi xaranaysl.
12.07.2020. 13, 19; Ilsran kopaonsl, 08.07.2020.
14, 29; 20.06.2021. 23, 2Q. Hdana xoHe mesmi
(copran) xxepiiepie, HeTi3iHEH 6CIMIIKTEP KAOBIHBI
acTeiHAA. JKBIPTKBIII, ©CiMAIK OUTTEpiMEH, TPHUIIC-
TEepMEH KopekTenesi [6, 34].

Orius sibiricus Wagner, 1952, Taiirak 1aTkasl,
21.06.2020. 13, 29; Kpi3bulaybl3 IIATKAJBL.
10.07.2020. 23, 29; IlIsran kopaonsl, 08.07.2020.
13, 29; 19.06.2021. 24, 39. Artemisia, Spiraea,
Caragana xoHe T1.0. eciMAiIKTep/ie, COHBIMEH KaTap
OJIapJIbIH Xa0bIHBI aCThIHJIA TIPIIUIIK eTeai [6, 35].

Orius horvathi (Reuter, 1884). Kei3buiaysi3
markansl. 09.07.2020. 23, 29; Ine o3eHi xaranaysl.
10.07.2020. 24, 12; 19.06.2021. 24, 29. Aram
JKOHE IIONTTECiH OCIMIIKTepAe TIPUIUIK eTei.
Kerprkem [6, 28].

Orius laticollis laticollis (Reuter, 1884). KpI3bu1-
aybi3 matkaisl. 09.07.2020. 134, 29; ¥3eiHOymak
kopaonbl, Konakbaiicait mratkamer, 18.08.2020.
23, 29;19.06.2021. 23, 12. bliranas! sxepiepe,
HerizineH Tamma (Salix), coHmal-ak TepeKTe
(Populus), xycauna (Artemisia) TIpIIUIIK €TeI.
Kerprkei [6, 28].

Orius majusculus (Reuter, 1879). Taiirak mar-
Kaibl, 21.06.2020. 13, 19; Kpi3bliaybl3 DIaTKaJIbL.
09.07.2020. 243, 19; 19.06.2021. 13, 2Q. XKeipr-
KpIitn. blmranaet sxxeprnepae Tipmrinik eremi [6, 36].

Orius minutus (Linnaeus, 1758). Ine e3eni
Karanaybl. 12.07.2020. 23, 29; [Isiran KOpAOHSL,
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08.07.2020. 34, 29; ¥3bHOYIaK KOpAOHBI, KoHak-
Gaiicaii markaiel, 18.08.2020. 24, 39: 20.06.2021.
243, 29. Kenkopekri xbpTKbinL. [llonTecin ecimix-
Tepae, OyTanapia >koHe aramrapla TIpIIUTK eTesi
[6, 37].

Orius niger (Wolff, 1811). Taiirak matkasi,
21.06.2020. 2J, 19; Koi3buiaybl3s MIATKAJIBL.
09.07.2020. 28, 29; Ime o3eHi xaranaysl.
10.07.2020. 13, 29; IlIsran kopaorsl, 18.08.2020.
23,19;19.06.2021.23,2 9. Ara KoHe IONTTECIH
ecimaikTepae Tiprimik erexi. XeipTkpim [6, 38-39].

JKeipmrpruumap mygvimoacol — Reduviidae

KeipTKpiTap — TYpiEp caHbl OOWBIHIIA €H
YJIKeH JKapThUlail KaTTBIKAHATTHUIAP TYKBIMJACHI,
oNlapAbIH OKiaepi OyKil oJeMae KeH TapalFaH.
Jlene Menmiepi yIIKeH, CHpEK OpTallla KaHzaanap.
Tyci Heri3iHeH Kapa, KOHBIP, OipKaTap TPOMUKAIBIK
TYpPJIEpE Capbl, KbI3FBUIT Caphl, XKaChUI )KOHE KBI3BLI
amipIK TycTi Oonanbl. Bykin omemMie keH TapaFaH.
7000-ra xyslk TYpi Oenrim. bypemrsr KCPO
engepinid aymarbiHga 90-Fa xKysIK TYpi Oap. Omnap
aramTap MeH OyTanapna, MIenTeciH eciMAiIKTep/e,
JKepJle, TacTapJblH acCThIHIA, CYTKOPEKTLICPAiIH
iHAepiHae, KYCTapAblH YSUIapblHIa, YHIepae KoHe
Oacka ga ruMapaTTapaa kesnueceni. Keoinece TyHae
oencenni. KyHuis oyap menrepe, aramrap/a, oac-
MaHaiap/a >kacelpbuiaabl. bencenmi KeIpTKBIIITap,
HETi31HeH KoHIIKTepMeH KopekTeHemi [40-43].

Empicoris  vagabunda (Linnaeus, 1758).
[biran kopaousl, 08.07.2020. 14, 19. Aramrrapaa
ke3necemi. JXKXeIpTKeIm. O opTypili KOHIIKTEpMEH
KopekTeneni [40, 43].

Holotricius bergrothi Reuter, 1891. Kimri
xoHe Yiken Kankan taymaper. 10.04.2020. 17,
19Q. Xapractel-mesai OuoronTapaa Kes3aecemi.
On TacrapablH acThIHAA TIPHIUTIK eTim, ycak
OMBIPTKachI3IapMeH Kopekrernemni [40, 44].

Reduvius testaceus (Herrich-Schaffer, 1845).
[lsran kopaonsl, 08.07.2020. 14, 19; ¥361H0y1ak
kopmousl, 17.08.2020. 24, 19. Xerprkeim. Tysri
XKapblK Ke3iHe ymbin keneai [40].

Oncocephalus plumicornis (Germer, 1822).
¥3pmOwIaK kopaoHer, 17.08.2020. 14, 19; Ime
e3eni xkaranaysl. 19.06.2021. 13, 29. On ecimuix
KaJZABIKTAPBIHBIH ~ ACTBIHAAFBl  CaJIBICTBIPMAIBI
KYprak sxepiep/e Tipurimik etesi. KeipTpim. TyHri
JKacaH/Ibl XKapblK Ke3iHe ymbin keneai [40].

Coranus contrarius Reuter, 1881. Illemran
kopronsl, 08.07.2020. 18, 19; ¥Ys3pmOynak
kopaoHsl, 17.08.2020. 14,29; 19.06.2021. 13, 19.
JKBIpTKBII, Typili HaceKOMIAapMeH KOPEKTCHEN.
On aramrapja >XoHE MIONTECIHAI OCIMIIKTEepe
TIPIIUTIK €Tefdl, TOmbIpaK OCTiHIE Tac acThIHIA
ke3necemi. TYHTI )KapbIK Ko3iHe yibim kenemi [40].
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Coranus subapterus (Deg. 1773). Taiirak mar-
Kaibl, 21.06.2020. 23, 19; KpI3bu1aybl3 MIaTKAIbL.
10.07.2020. 13, 19; sran kopaonsl, 08.07.2020.
24, 1Q. Tomblpak OeTiHme OCIMAIKTED acTHIHIA
ke3neceni. KebOinece Kyprak, TacThl HEMECE KYM/IbI
xeprepae mexkernneimi. XKeipTerm [40, 45]. Anmma-
ThI 001BICHIHBIH KBI3bLT KiTaObIHA eHTi3iareH [46].

Coranus tuberculifer Reuter, 1881. Ine e3eni
xaranaysl. 09.07.2020. 13, 12. Tonsipak 406eTinge
TOFall JKaOBIHBIHJAFBI AIBIK JKEepJepie Ke3maece/i.
Keiprkei [40].

Rhynocoris annulatus (Linnaeus, 1758). Lie
e3eni xaranaysl. 09.07.2020. 13, 29; Cepikrac nen
lonak apaceingarsl ganansl KeipaT. 07.07.2020.
24, 29; Taitrak markansr, 21.06.2020. 33, 29;
Kp3biayeis  matkansl.  10.07.2020. 13, 29;
Isran kopaonsl, 08.07.2020. 24, 39; 19.06.2021.
24, 29. Aramrapaa, Oyranapa ’KoHe IIeNTeCiHI
OCIMJIIKTEep/Ie TIPUIUNK eTedl, KyHai3 OeyceHi.
Keiptrpir.  ¥cak KOHAIKTEPMEH KOPEKTEHEi
(ckampIpak JKerimr KOHBI3IAp, apaiap, KeOelek
JKYIIIBI3KYPTTAphI xoHe T.0.) [40].

Rhynocoris iracundus (Poda, 1761). Ine e3eni
xaranaysl. 09.07.2020. 13, 2Q; Taifrak maTKaisl,
21.06.2020. 23, 29; Kp3bulaybl3 IIATKANLL.
10.07.2020. 23, 19; Illsrran kopaonsi, 08.07.2020.
24,22;19.06.2021.23,29Q; Aiiraiikym. 21.06.2020.
14. On aramrrapia, Oyranapaa »KOHE IIONTECIHI
ecimuikrepae Tipmimik eremi. JKpIpTKpImn. Ycak
XKOHJIKTEpMEH KopekTeneni [40, 47].

Vachiria deserta (Becker, 1867). ¥3bHOYIAK
kopaousl, Konak0aiicaii markansi, 17.08.2020. 17,
19Q. Anaboranapna (Atriplex, Halocnemum) xone
OpTYpAl OCIMIIKTEpAiH acThIHAA TIPUIUTIK EeTei.
Kerprreimt. O opTYpiti JKOHIIKTEpMEH KOPEKTEHE 1
[40].

JKaii keswecizdep mygvimoacst — Miridae

Omnap OapiplK 300TeorpadUsIBIK aiMakTapaa
ke3mecenai [48]. Oprama Hemece KilIKEHTa
MeIIepAeri KaHjuananap;, ACHECIHIH Y3bIH]IBIFbI
2-mer 11 mM-re neiiin xetemi. CalbICTBIPMAITBI
TYpIe KYMCaK JXaMbUIFbICHI 0ap JICHE NIOHIreIeK
HeMece Jepllik y3apThUIFaH, KeOiHece opraria
y3apThUTFaH. AHAIBIFBI OCIMIIIK TiHIHE >KYMBIPTKA
camanel.  JKyMBIpTKaJapbl — KbICTalIbl, CHpEK
epecekrepi. TyprepaiH 0achIM KOIIILIITI KbUTBIHA
0ip pet ypnak O6epemni. Omap eciMaIKTEpIE TIPIILUTIK
eTelll, OKUIIEpIiH KOl eciMIIKKOPeKTi,
Keiibipi 30o0¢uTodartap HeMece IKBIPTKBIIITAP.
OciMaiKKopeKTiiep MeH 300(uTodartapIsH Kem-
IITiri %aOblK TYKBIMIBI OCIMIIKTEpPMEH KOpPEK-
TeHexl (enTeciHi, OyTasbl )kKoHE ararThl) [49].

Deraeocoris (C.) punctulatus (Fallen, 1807).
Taitrax markansl, 21.06.2020. 23, 29Q; Ine o3eni
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xaranaysl. 10.07.2020. 13, 29; 19.06.2021. 14,
29Q; Kesbuaysis markanel. 10.07.2020. 243, 19;
[Ieran kopaonsl, 08.07.2020. 23, 39; ¥3u1H0ynaK
kopmonbl, KonakOaricaii mrarkansr, 18.08.2020.
24, 19; 19.08.2020. 64, 59; 19.06.2021. 14,
2Q. Mlomak Taymapbl, KpI3bUIaybi3 I[IATKAJbI.
15.06.2020. 43, 39Q. Jlanansl aiiMaKrapIarsl meI-
TeCiHII eciMIIKTepAe TipmIiIik ereni. 3oodurodar.
Epecexrep nmapanmapbl  Keictaiinpl. On eciMIik
outTepi, skamblpak Oyprenepi, epMeK KeHemepi
YKOHE TEeMEKl TPHUIICiMEeH KopekTeremi [49].

Deraeocoris serenus (Douglas & Scott, 1868).
Kostappitay ereri, Kaitpraaber matkanst. 22.08.2020.
14, 29; 20.06.2021. 13, 19. Illenrecin ociMmik-
tepae Tipminik eremi. 3oodurodar. On ecimuik
outrepi, >kamblpak Oyprenepi, epMeK KeHemepi
YKOHE TEMEKI TPHUIICIMEH KOPEKTCHE ],

Deraeocoris ater (Jakovlev, 1889). ¥3bra0ymnax
kopnonbl, KonakOaiicaii markansr, 19.08.2020.
64, 59. Komnaxbaiicaii markansr, 19.08.2020.
23, 19Q; Illbran KOpPIOHBI, MHTPA30HAIbIbI OUO-
tor, 08.07.2020. 14, 29; 19.06.2021. 24, 29.
Araimtapsa, Oyranapaa jKOHE IIONTECIH OCIMJIIK-
Tepae Tipwigik eremi. 3oo¢utodar, Typii ycak
JKOHIIKTepMeH KopekTeHe i [49].

Deraeocorisventralis Reuter, 1904. ¥ 3p100y1aK
kopaonbl, KonakOaiicait matkansr, 18.08.2020.
14, 29; Lsran kopmons:, 08.07.2020. 34, 29.
Lne e3eni xkaranaysl. 02.06.2020. 33, 39. Lne o3eni
xaranaysl. 21.06.2020. 24, 39; 19.06.2021. 14,
2Q. Tana TemiMIepiHIaETi aCTHIK, )KyCaH MEH Cejey
eCeTiH JKepyiepAe Tipuiimk etemi. 3oodurodar.
Omn eciMmaik OuTTepi, Xamblpak Oyprenepi, epMex
KeHesepi JKoHe TeMEeKi TPHUIICIMEH KOpeKTeHemdl
[49].

Deraeocoris (Camptobrochis) lutescens (Schil-
ling, 1830). Taitrak markansl, 21.06.2020. 23, 39;
[Ieran kopaonsl, 08.07.2020. 33, 29; ¥3uiH6ynaK
kopnoubl, KonakOaiicaii mratkansl, 18.08.2020. 18,
2Q. llonax, Taitrak markangapsl 23.05.2020. 173,
19;20.06.2021. 33, 2Q. Typui xkemic, KanbIpaKThl
aramTapaa keszmeceni. Epecek mapamapsl eciMIik
KaJIIBIKTAPBIHBIH ACTHIHAA KBICTal bl 300¢uTodar.
Epecekrepi MeH nepHocinaepi opTypii eciMIik
outTepi, CHIMBIpIAp, YCaK OKYIABI3KYPTTap,
XKOHIIKTEP MEH KEHENEPHiH KXYMBIPTKaTapbIMEH
KopekTeneni [49].

Malacocoris chlorizans (Panzer, 1794). 1llonak
Taysl ereri, Keispuiaybis markaisl. 18.07.2020. 24,
19;19.06.2021. 13, 2%. 3oodpurodar. Kansipakrsl
aramrap MeH Oyramapma Tipmimik etemi. On
JKambIpaKTapbl COpajbl, COHBIMEH KaTap 9pTypii
yCaK XOHIIKTEPMEH, acipece eciMIiK OUTTepiMeH,
KCHEJIepMeH KopekTeHe i [49].

Pilophorus  confusus  Kirschbaum, 1856).
[sran kopaonsl, 21.06.2020. 13, 29; 10.07.2020.
24, 39Q. Ine e3eni xaramaysl. 09.07.2020. 37,
49; 19.06.2021. 14, 22. XKanplpakTsl aramrapiaa
Tipminik ereqi. 3oopurtodar [49].

Pilophorus sinuaticollis Reuter, 1879. Lite e3eni
xkaranaysl. 09.07.2020.23,39;19.06.2021. 13, 19;
[eran kopmousl. 10.07.2020. 34, 29. Aramrap
MEH OyTanapnaa Tipmiitik eremi. 3oodpurtodar [49].

Atractotomus mali (Meyer et Rey, 1843).
Taiirax markansl, 21.06.2020. 13, 29; Kei3buiaysi3
markansl. 10.07.2020. 33, 39; 19.06.2021. 17,
29Q. Aramrap MeH OyTamapia TIpHIUTK eTesi.
3oodurodar [49].

Campylomma annulicornis (Signoret, 1865). Iite
e3eni karamaysl. 09.07.2020. 13, 29. Illentecin
eciMaiKTepe Tipiminik ereni. 3oodpurodar [49].

Campylomma verbasci (Meyer-Dur, 1843).
[sran kopaousl, 09.07.2020. 23, 19; ¥3p1H0y1ak
KopaoHsl, 18.08.2020. 14, 19; 19.06.2021. 24, 29.
Typii xemic aramTapsl MEH IIONTECiH OCIMAIKTED
apacelH/a Tipmiiik ereai. 3oopurodar [49].

Myrmecoris gracilis (R.F.Sahlberg, 1848).
Y3eHOYIIaK KOopaoHbl, KonakOaiicaii maTkamisl,
17.08.2020. 14, 19Q. Ilonak Taysl ereri, Taiirak
markansl.  20.07.2020. 148, 29;  ¥3pHOYIAK
kopmousl, 18.08.2020. 24, 19; 19.06.2021. 17,
19. On Taynsl sxkepiepaeri MaaFbIHIbI ONTEPIIH
acThIHAA Ke3zeceni (Tayda TeHi3 aeHreiineH 2500
M OwmikTikTe). 300putodar [49].

Phytocoris haloxyli Putshkov, 1976. Aiiraiikym,
20.05.2020. 14, 19; 20.06.2021. 148, 29.
Cekceyinge Tipuriik eteai. 3oodurodar [49, 50].

Phytocoris incanus Fieber, 1864. Kimi xone
Ynken Kankan taymaper. 21.06.2020. 13, 19;
Isran kopaonsl, 08.07.2020. 23, 19; 19.06.2021.
14,29Q. On op Typai wenaepae kesaecei. XKycanaa
Artemisia sp. Tipmiitik eremi. 3oodputodar [49, 50].

Phytocoris insignis Reuter, 1876. Cepikrac neH
lonak apaceinmarsl gananel Keipat. 07.07.2020.
14, 12; Keeutayss matkanst. 10.07.2020. 173,
29Q. 3oodurodar. Kyprak skeprepie, IoHII KoHE
KHSIK ociMIiKTep/e Tipurutik ereni [49, 50].

Phytocoris arenarius Muminov, 1989. Cepikrac
nieH Lllonak apaceiagars! qanansl Keipat. 07.07.2020.
14, 19; Ine o3ewni xaranaysl. 09.07.2020. 13, 19;
19.06.2021. 13, 29. XKycanna Artemisia terrae-al-
bae tipurinik ereni. 3oodurodar [49, 50].

Phytocoris varipes Boheman, 1852. Kei3bi1aysi3
markanel. 10.07.2020. 13, 1Q; llsran KOpIOHBI,
08.07.2020. 14, 29; ¥3uHOYIaK KOPIOHBI,
Konak0aiicaii markaner, 18.08.2020. 13, 19;
19.06.2021. 13, 12. 300¢urodar. Typuni menTecin
eciMAIKTep apacklHAa Tipmiik erexi [49, 50].
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Globiceps fulvicollis Jakovlev, 1877. Cepikrac
neH [llonak apaceiaaarsl nanansl Keipat. 07.07.2020.
13, 19; Ine o3eni xaranaysl. 09.07.2020. 13, 29;
19.06.2021. 24, 29Q. Taiirax markasi, 21.06.2020.
24, 19Q. Typni menTeciH eciMaikTep apachlHaa
Tipinik ereni. XKeiprkpim [49].

Globiceps sordidus albipennis Jakovlev, 1877.
Ierran xkopaonsl, 21.06.2020. 13, 19; 08.07.2020.
34, 29; 19.06.2021. 13, 19Q; Lue o3eHi xaranaysl.
09.07.2020. 13, 19; Kpi3buiaybl3 IIATKAJBL.
10.07.2020.13,29;28.07.2020.23,29; 19.06.2021.
13, 29. lanreaapaa Typili LIONTECIH 6CIMIIKTED
apachlH/ia TipmTik erei. XKeipTrprmr [49].

Psallus ambiguus (Fallen, 1807). KeI3putaysi3
markansl. 10.07.2020. 13, 29; 1lsran KOPIOHBI,
08.07.2020. 14, 19; 20.06.2021. 13, 29. Typri
[IONTECIH OCIMIIKTEp apachlHAa TIPIIUTK ETeli.
3oodurodar [49].

Psallus cognatus Jakovlev, 1877. Ke3binaysi3
markansl 22.05.2020. 13, 19; 10.07.2020. 28, 19.
ToOsuFbIa TipUTLTK eTefi. 3oodputodar [49].

Psallus variabilis (Fallen, 1807). Ks3biiaysi3
markansl. 10.07.2020. 33, 29; llsran KOPIOHBI,
08.07.2020. 24, 19; 19.06.2021. 13, 29. Typxi
MIONITECIH OCIMAIKTep apachlHAA TIPIIUTIK eTei.
3oodurodar [49].

Psallus betuleti betuleti (Fallen, 1826). Taiirak
markansl, 21.06.2020. 138, 29; Ke3buiaysis
markansl. 10.07.2020. 23, 19; 1lsran KOpIOHBI,
08.07.2020. 14, 29; 19.06.2021. 14, 19.
Typai >kampIpakThl aramTapia TIPIIUIK eTei.
3oodurodar [49].

Psallus haematodes (Gmelin, 1790). Ine e3eni
aranay Toraitmapsl. 10.07.2020. 13, 29; lleran
xopaonsl, 08.07.2020. 24, 29;20.06.2021. 13, 29.
Aramrrapaa tipriinik etemi. 3oodurodar [49].

Psallus  graminicola (Zetterstedt, 1828).
Isiran kopaonsl, 08.07.2020. 14, 19Q; Lue o3eni
xaranaysl. 09.07.2020. 13, 29; 19.06.2021. 14,
19. Aramrapma Tipurimik eremi. 3oodurtodar
[49].

Psallus falleni Reuter, 1883. I1IbiFan KOpIOHBI,
21.06.2020. 14, 19; Ine e3eni xaramaysl.
09.07.2020. 24, 19; 19.06.2021. 14, 29.
Aramrrapaa tipmiinik etemi. 3oodurodar [49].

Cyllecoridea decorata (Kiritshenko, 1931).
Taiirax markansl, 21.06.2020. 23, 39; Iie e3eni
xkaranmayel. 09.07.2020. 43, 59; 19.06.2021. 34,
29Kesbutayeis matkansl. 10.07.2020. 43, 49.
Aramrrapa tiprristik ereni. 3oodurodar [49].

Blepharidopterus angulatus (Fallen, 1807).
Taiirax markansl, 22.05.2020. 13, 19; Kei3buiaysis
markanel. 11.07.2020. 14, 29; 19.06.2021. 14,
2Q. Typai *amnplpakThl araiirapjia TIpUIUTIK eTeTi.
3oodurodar [49].

Blepharidopterus diaphanus (Kirsch-
baum, 1856). Taitrak mmarkamer, 22.05.2020.
14, 29; Keseuiaysis 1markans. 11.07.2020.

24, 39, 19.06.2021. 13, 29, TanmaH KUHALIBL.
Typni >KamplpakThl aramTapia TIipIIUTK eTeli.
3oodurodar [49].

Temenme 1-kecrene 3epTTEy HOTHIKECIHIE Ta-
ObUIFaH TYpJEpHiH TaKCOHJABIK Kypambl Oepiiimn
OTBIp.

1-kecte — «Anteinemen» MY TII TeppuTopHsiChIHIAFBI Al JaNIbI )KapThlIail KaTThIKAHATTBUIAPABIH TYP KYpaMbl

TykeMaac Typ

Typ cansl %

Prostemma kiborti Jakovlev, 1889

Nabis sareptanus Dohrn, 1862

Nabis flavomarginata Scholtz, 1847

Nabis brevis brevis Scholtz, 1847

Nabis ferus (Linnaeus, 1758)

Nabis palifer Seidenstucker, 1954

Nabidae Nabis punctatus punctatus A.Costa, 1847

Nabis rugosus (Linnaeus, 1758)

14 21

Nabis sinoferus sinoferus Hsiao, 1964

Nabis christophi Dohrn, 1862

Himacerus maracandicus (Reuter, 1890)

Nabis brevis ferghanensis Remane, 1964

Nabis sareptanus Dohrn, 1862

Nabis nigrovittatus tianshanicus (Kerzhner, 1981)
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Kecmeniy orcansacor

TyxpMaac

Typ

Typ canbl

%

Anthocoridae

Anthocoris angularis Reuter, 1884

Anthocoris limbatus Fieber, 1836

Anthocoris nemorum (Linnaeus, 1761)

Anthocoris pilosus (Jakovlev, 1877)

Anthocoris nemoralis (Fabricius, 1794)

Temnostethus reduvinus mesasiaticus Elov & Kerzhner, 1977

Anthocoris sibiricus Reuter, 1875

Orius agilis (Flor, 1860)

Orius sibiricus Wagner, 1952

Orius horvathi (Reuter, 1884)

Orius laticollis laticollis (Reuter, 1884)

Orius majusculus (Reuter, 1879)

Orius minutus (Linnaeus, 1758)

Orius niger (Wolff, 1811)

14

21

Reduviidae

Empicoris vagabunda (Linnaeus, 1758)

Holotricius bergrothi Reuter, 1891

Reduvius testaceus (Herrich-Schaffer, 1845)

Oncocephalus plumicornis (Germer, 1822)

10

15

Coranus contrarius Reuter, 1881

Coranus subapterus (Deg. 1773)

Coranus tuberculifer Reuter, 1881

Rhinocoris annulatus (Linnaeus, 1758)

Rhynocoris iracundus (Poda, 1761)

Vachiria deserta (Becker, 1867)

Miridae

Deraeocoris (C.) punctulatus (Fallen, 1807)

Deraeocoris serenus (Douglas & Scott, 1868)

Deraeocoris ater (Jakovlev, 1889)

Deraeocoris ventralis Reuter, 1904

Deraeocoris (Camptobrochis) lutescens (Schilling, 1830)

Malacocoris chlorizans (Panzer, 1794)

Pilophorus confusus Kirschbaum, 1856)

Pilophorus sinuaticollis Reuter, 1879

Atractotomus mali (Meyer et Rey, 1843)

Campylomma annulicornis (Signoret, 1865)

Campylomma verbasci (Meyer-Dur, 1843)

Myrmecoris gracilis (R.F.Sahlberg, 1848)

Phytocoris haloxyli Putshkov, 1976

Phytocoris incanus Fieber, 1864

Phytocoris insignis Reuter, 1876

Phytocoris arenarius Muminov, 1989

Phytocoris varipes Boheman, 1852

Globiceps fulvicollis Jakovlev, 1877

Globiceps sordidus albipennis Jakovlev, 1877

Psallus ambiguus (Fallen, 1807)

Psallus cognatus Jakovlev, 1877

Psallus variabilis (Fallen, 1807)

Psallus betuleti betuleti (Fallen, 1826)

Psallus haematodes (Gmelin, 1790)

Psallus graminicola (Zetterstedt, 1828)

Psallus falleni Reuter, 1883

Cyllecoridea decorata (Kiritshenko, 1931)

Blepharidopterus angulatus (Fallen, 1807)

Blepharidopterus diaphanus (Kirschbaum, 1856)

29

43

67

100
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KopbITBIHABI

«AnteiHemen» MY¥TII TeppuTOpUsSCHIHIAFBI

2020-2021 >xpulgapiarbl  3epTTEY HOTHXKEIepi
OoibplHIIa ~ AHIIBI  KaHJauajgap  TYKbIMIAChI
(Nabidae: 3 Ttyeic — Prostemma (1 TYp),

Nabis (12 typ), Himacerus (1 Typ) men ¥cak
KBIPTKBIIITAp TYKbIMAackiHaH (Anthocoridae: 3
TywIC — Anthocoris (6 Typ), Temnostethus (1 TYp),
Orius (7 Typ) — 14 typnen (21%), XKeipTkpimrap
tykbeiMaaceiHaH (Reduviidae: 7 tysic — Empicoris
(1 typ), Holotricius (1 tYp), Reduvius (1 TYp),
Oncocephalus (1 typ), Coranus (3 Typ), Rhynocoris
(2 1Yp), Vachiria (1 typ) — 10 1yp (15%), Kait
Ke3miecizaep TyKeiMaackiHan (Miridae: 11 tysic —
Empicoris (1 typ), Holotricius (1 typ), Reduvius
(1 typ), Oncocephalus (1 typ), Coranus (3 TYp),
Rhynocoris (2 Typ), Vachiria (1 typ)—29 Typ (43%)
oenrini 6ongel. Coranus subapterus (Deg. 1773)
AInMaThl 00TBICHIHBIH KBI3b1T KiTaObIHA €HT131ITEH.
Bynapabiy inmiHae KOPeKTiK OailylaHbIChI )KaFbIHAH
38 Typ — 3o0odarrap (Nabidae, Anthocoridae,

Reduviidae tykpmaac exinaepi), ain 29 Typ — 30-
odpurodarrap (Miridae TykeiMzmac eximaepi) 6o-
nbin TaObuTaAbl. JKBIPTKBII KaHAaIanap ka3 O0nbl
OapIBIK JKeplepae Ke3neceli, oyiap TaOUFaTTaFrsl
opTYypAi  OYBIHASKTBUIAPABIH  KYMBIPTKAJIAPHI,
JIEPHACLIIEp] KOHE epeceK JapajapbIMEH KOpPeK-
TeHemi. JleMek, 3uSHIIBI )KOHIIKTEPMEH XKoHe KeHe-
JiepMeH KOPEKTEHIIT, OJ1apAblH CAHBIH OMOJIOTUSLITBIK
JKOJIMEH peTTelfi, coTin TaburaTka Kem maija
KeNTipemi.

Mynaesep KaKTbhIFbICHI

Bapibik aBTOpIIap MaKaiaHbIH Ma3MYHBIH OKBIII,
TaHBICKAH OHE MYIICNIEp KAKTBIFBICHI )KOK.

ZKyMBICTBIH Kap:KbLIBIK Koamay ke3i TTH
OR11465437 «Kazakcran PecnyOsuKkachIHBIH
FEUIBIMHM  300JIOTHSIIBIK  KOJIJICKIUSICHI OOMBIHIIIA
VITTHIK DJIEKTPOHIBIK IEPEKTEp OaHKIH KYpY, Oap-
JIbI FRIIBIM MEH OUTIM Oepyie THIMJI Maijaiany Ibl
KaMTaMachl3 €Ty» TaKbIpbIObl OOMBIHIIIA MaKCATThI
Kap KbUTaHIBIPY OaraapiiaMachl.

Oneduerrep

1 Kepxuep U.M. [Tonyxectkokpsuisie cemeiictBa Nabidae. Hacekompie xo6otHbIe. @ayna CCCP. — T. 13. — Bemm. 2. — J1.:
Hayxka., 1981. — 327 c.

2 Kepxuep .M. [Moxyxectkokpsuisie cemeiictBa Nabidae (Heteroptera) mupoBoit daynsr. — JI.: U3a. «Haykay», 1990. —
326 c.

3 Kepxuaep UM., fAuesckmii T.JI. Otpsim Hemiptera (Heteroptera) — [lomykecTKOKpBUIbIE, WU KIOMBL. OmpenenuTens
HacekoMbIx eBporeiickoit yactu CCCP (mog pen. I'.5. Beii-buenko). — T. 1. — M.-JL.: Hayka, 1964. — C. 655-845.

4 Kupuuernko A.H., Kepxxaep .M. Hazemnsie nomysxectkokpsuisie (Heteroptera) Monronbckoit Haponnoit Pecry6nukn.
Dipsocoridae, Nabidae, Reduviidae. Hacekombie Monronuu. — Beim. 2. — JI.: Hayka, 1974. — C. 80-92.

5 IlyuxoB B.I'. [lomyxectrokpsuibie. Xuniaensl. PayHa Ykpannsl. HaykoBa nmymka. — Kues. 1987. — T. 21. — Bemm. 5. —
248 c.

6 Dmnos D.C. ITomyxkectrokpruisie ceM. Anthocoridae (Heteroptera) Cpenneid Asun u Kazaxcrana. Daromon. 0603p. — 1976.
—T.55. - Bem. 2. — C. 369-380.

7  Pericart J. Hemipteres Anthocoridae, Cimicidae et Microphysidae de 1, Ouest-Palearctique. Faune de 1 Europe et du basin
mediterraneen. — Paris, 1972. — T. 7. — 402 p.

8 Kepxuep U.M. Cem. Reduviidae — xumuensr. Onpenenurens HacekoMbix EBporneiickoit wactu CCCP. — M.; JI.: Hayka,
1964. - T.1. - C. 774-778.

9 Pericart J. Hemipteres Anthocoridae, Cimicidae et Microphysidae de 1'ouest palearctique. — Paris, 1972. — 402 p. — (Coll.
Faune de 1'Europe et du Bassin Mediterraneen; T. 7).

10 Forero, D., Berniker, L., and Weirauch, C. 2013. Phylogeny and character evolution in the bee-assassins (Insecta: Heterop-
tera: Reduviidae). Molecular Phylogenetics and Evolution, 66: 283-302

11 Novak M., Achtziger R. Influence of heteropteran predators (Het., Anthocoridae, Miridae) on larval populations of haw-
thorn psyllids (Horn., Psylidae) // J. Apl. Entomol. -1995. Vol. 199, Ne7. — P.479-486.

12 Hejzlar P., Kabicek J. EintluB der Nahzung die postembrionale Entwikhmg und Reproduction der Raubvanze Orius majus-
culus Reut. (Heteroptera, Anthocoridae) // Jesunde Plantz. 1998. — Bd.50, Hf.8. — S.273-277.

13 Linnavuori, R. E. 2000. On the genus Phytocoris Fallen (Heteroptera: Miridae, Mirinae) in Iran with remarks on species of
the adjacent countries. Part III. Acta Universitatis Carolinae Biologica 44(3—4): 163—188. [22.xii.2000]

14 Weirauch, C. 2008. Cladistic analysis of Reduviidae (Heteroptera: Cimicomorpha) based on morphological characters.
Systematic Entomology, 33: 229-274.

15 Weirauch, C. and Munro, J.B. 2009. Molecular phylogeny of the assassin bugs (Hemiptera: Reduviidae), based on mito-
chondrial and nuclear ribosomal genes. Molecular Phylogenetics and Evolution, 53: 287-299.

16 Ecenbexosa II.A. Boxusle nomyxectkokpsinele (Heteroptera) I'ocymapcTBeHHOrO HaIMOHAIBHOTO MPUPOJHOTO TTapKa
«AnteiH-OMensy // U3B. HAH PK. Cep. 6uonorndeckas u mequnuHckast. — 20068. — Ne6. — C. 9-11.

146



I1.A. Ecentexona, JXK.H. Markepim

17 Ecen6exosa I1.A. Becennne bl noiysxectkokpbuibix (Heteroptera) ropsr lllomak // Bectr. KasHY. Cep. 6nonorudeckas.
—2007. — Ne 3 (33). — C.76-78.

18 EcenbexoBa II.A. K ¢dayne Hazemubpix mnomyxxectkokpbuibix (Heteroptera) I'HIIIT «Antem-OMensy. MccnenoBanus,
pe3ynbratsl. — 2008. — Nel. — C. 180-182.

19 Kupuuenko A.H. Merozab! c6opa HaCTOSIINX HOJTYKECTKOKPBUIBIX M N3y4eHus: MecTHBIX (ayH. — M.-J1.: U3n-8o AH CCCP,
1957. - 124 c.

20 Kwupuuenko A.H., Kepxxnep .M. Hazemusie nomyxectkokpsuisie (Heteroptera) Monronsckoit Haponuoit PecryOmmku.
Dipsocoridae, Nabidae, Reduviidae. Hacekombie Monronuu. — Beim. 2. — J1.: Hayka, 1974.— C. 80-92.

21 Ilyukos B.I'. [TomyskecTkOKpbUIble. XUIIHBIE KJIOMBI — aHTOKOPU/IBI, HAOWABI U pelyBUHIbL. 3aluTa pacteHuit. — 1976. —
Ne 4. — C. 38-40.

22 Dnos 3.C. [Monyxectkokpbuisie ceM. Anthocoridae (Heteroptera) Cpenneit Azuu u Kazaxcrana. 9aTomon. 0603p. — 1976.
—T.55.— B 2. — C. 369-380.

23 Pericart J. Hemipteres Anthocoridae, Cimicidae et Microphysidae de 1, Ouest-Palearctique. Faune de 1 Europe et du basin
mediterraneen. — Paris, 1972. — T. 7. — 402 p.

24 TmpasrtoB JI.A. K u3yueHuro XHIHEIX oy kecTkokpbuibix (Nabidae, Anthocoridae, Reduviidae) bonbsmoro Kaskasa. 13s.
AH A3CCP.Cep. buon. Hayku. — 1967. — Ne 5. — C. 44-48.

25 3aiinesa M.®. XuniHsle BUIBI MOIYXECTKOKPBUIBIX HacekoMbIx (Hemiptera-Heteroptera) B I'py3nu. Matepuais! k payne
I'py3un. — 1974. — Bein. 4. — C. 73-88.

26 Ilyukos B.I'. [TomyskecTKOKpbUIbIe. XUIIHBIE KJIOMBI — aHTOKOPU/IBI, HAOWABI U peyBUH/IBL. 3aluTa pacteHuit. — 1976. —
Ne 4. — C. 38-40.

27 Pericart J. Hemipteres Anthocoridae, Cimicidae et Microphysidae de 1'ouest palearctique. — Paris, 1972. — 402 p. — (Coll.
Faune de 1'Europe et du Bassin Mediterraneen; T. 7).

28 Cumsapesnd B.U. Xunineie kiomnsl cemeiictBa Anthocoridae n Miridae, ux GHONOTHS M TIOJIE3HAS JACATCIBHOCTD B Cajax
Bbenopyccuu. Tp. BU3P. JI.: Konoc, 1968. — Bem.3 1. — C. 256-266.

29 Novak M., Achtziger R. Influence of heteropteran predators (Het., Anthocoridae, Miridae) on larval populations of haw-
thorn psyllids (Horn., Psylidae). J. Apl. Entomol. -1995. Vol. 199, Ne7. — P. 479-486.

30 Hill A.R. The biology of Anthocoris nemorum (L.) (Hemiptera: Anthocoridae) in Scotland. Trans. R. ent. Soc. bond. 1957.
—Vol. 109, pt. 13. — P. 379-394.

31 Parker N.J.B. A method for mass rearing the aphid predator Anthocoris nemorum (L.). Ann. of appl. biol. 1981. — Vol. 99,
Ne3. - P.217-223.

32 Anderson N.H. Studies of the overwinering of Anthocoris nemorum // Ent. mon. Mag. -1962. Vol. 98. —P. 1-3.

33 XpwuzanosaB.b., Xpuzanos A.®. [Tonynsunronna nunamsika Ha Psylla pyri n Anthocoris nemoralis B KpyIIoBo HacaxJIeHHE.
II HanmoH. HayyH. KoH(}. o 3HTOMOI. Codust, 1993. — C. 170-177.

34 Muponosa M.K., Nxesckuit C.C., AxatoB A.K. Kions! opHychl XUIIHUKY TPUIICOB. 3allUTa U KApaHTUH PAacCTCHUH. —
1999. — Ne5. — C. 40-41.

35 Kelton L.A. Synopsis of the genus Orius Wolff in America north of Mexico (Heteroptera: Anthocoridae). The Canadian
Entomologist. — 1963. — Vol. 95. — Ne 7. — P. 631-636.

36 Hejzlar P., Kabicek J. EintluB der Nahzung die postembrionale Entwikhmg und Reproduction der Raubvanze Orius majus-
culus Reut. (Heteroptera, Anthocoridae). Jesunde Plantz. 1998. — Bd. 50, Hf. 8. — S. 273-277.

37 Niemczyk E. The role of Orius minutus (L.) in controlling the European mite -Panonychus ulmi Koch, on young apple trees.
Pol. Pismo Entomol. 1978. — T. 48, Ne2. — S. 211-229.

38 Yennokora T.A. buonorust xuniaoro kiona Orius niger W. B Cpenrem [ToBomxkbe. Tp. KyitOsiues, roc. nea. ua-ta. 1977.
- C.81-87.

39 3nog 3.C. buonorus xuniaoro kiomna Orius niger W. u ero posib B arporienose xyomyatauka. M3s. AH Tamk. ota. 6uon.
Hayk. 1976 a. — Ne2. — C.37-44.

40 Ilyukos B.I'. ITomyxkectkokpelibie. XumHensl. dayna Ykpaunsl. HaykoBa gymka. — Kues. 1987. — T. 21. — Boin. 5. — 248

41 Kepxuep .M. Cem. Reduviidae — xumnenst. Onpenenutens HacekoMmbix EBpomnetickoii wactu CCCP. — M.; JI.: Hayka,
1964. - T.1. - C. 774-778.

42 Marukamsmwin H.B. Xumneie nonmykectkokpbuibie — Reduviidae kak ectectBenHbie Bpar kienieid. Tp. I'py3. H.-u. BeT.
nH-Ta. — 1955. — 11. — C. 229-230.

43 Ambrose, D.P. 2002. Assassin bugs (Heteroptera: Reduviidae) in integrated pest management programmes: success and
strategies. In Strategies in Integrated Pest Management. Edited by S. Ignacimuthu and A. Sen. Phoenix Publishing House Pvt. Ltd.,
New Delhi, India. Pp. 73-85.

44 Buacos f.I1. K 6uonornu xunHoro kiona Holotrichius bergrothi (Reduviidae). ITapa3utel, IepeHOCUYNKH U SIOBUTHIE
skuBoTHEIE. — M.; JI., 1935. — C. 282-284.

45 Wallace H.R. Notes on the biology of Coranus subapterus De Geer (Hem. Reduviidae). Proc. Entomol. Soc. London (A). —
1953. —-28.—P. 100-110.

46 Kpacnas kaura AnmaTtuHckoi obnactu (JKusortHsie). — Anmatsel, 2006. — C. 48-49. — 520 c. — ISBN 9965-25-973-9

47 Muller G. Zur biology von Rhinocoris iracundus Poda (Harpactor iracundus L.). Entomol. Z., Frankf. a. Main. — 1937. - 51.
—S.162-164,172-174.

147



«AnterHeMem» MY TII TeppUTOPHSACHIHAAFHI Al IANbI KapThIIaid KaTTeIKaHaTThUIApABIH (Heteroptera) TakCOHABIK KYpaMBbl

48 Adler P. H. Biodiversity of Blood-sucking Flies: Implications for Humanity. Insect Biodiversity: Science and Society,
(anr.) / Editors: Foottit R. G., Adler P. H. — 2nd Edition. — Oxford: Wiley-Blackwell, 2017. — Volume 1. — P. 282-293. — 867 p. —
ISBN 978-1-118-94553-7.

49 Acanosa P.b., UckakoB B.B. Bpennsie u monesnsie noiyxecTkokpbuibie (Heteroptera) Kazaxcrana. Ompenenurens. —
Anma-Ara: U3n-Bo «Kaitnapy», 1977. — 204 c.

50 Ilyuxom B.I'. Caennsku pona Phytocoris Fieb. (Heteroptera, Miridae) daynst KaBkaza. Bectaux 300mornm. — 1978. —
Ne 5. - C. 50-57.

References

1 Adler P.H. (2017). Biodiversity of Blood-sucking Flies: Implications for Humanity. Insect Biodiversity: Science and So-
ciety, (English) / Editors: Foottit R. G., Adler P. H. 2nd Edition. Oxford: Wiley-Blackwell. Volume 1, pp. 282-293. — 867 p. ISBN
978-1-118-94553-7.

2 Ambrose, D. P. (2002). Assassin bugs (Heteroptera: Reduviidae) in integrated pest management programmes: success and
strategies. In Strategies in Integrated Pest Management. Edited by S. Ignacimuthu and A. Sen. Phoenix Publishing House Pvt. Ltd.,
New Delhi, India, pp. 73-85.

3 Anderson N.H. (1962). Studies of the overwinering of Anthocoris nemorum // Ent. mon. Mag. Vol. 98, pp. 1-3.

4 Asanova R.B., Iskakov B.V. (1977). Harmful and useful hemiptera (Heteroptera) Kazakhstan. The determinant. Alma-Ata:
Kainar Publishing House, 204 p.

5 Chelnokova T.A. (1977). Biology of the predatory bug Orius niger W. in the Middle Volga region // Tr. Kuibyshev, State
Pedagogical Institute, pp. 81-87.

6 Elov E.S. (1976). Biology of the predatory bug Orius niger W. and its role in the agrocenosis of cotton / / Izv. AN Taj. otd.
biol. nauk. No. 2, pp. 37-44.

7 Elov E.S. (1976). Poluzhestkokrylye sem. Anthocoridae (Heteroptera) Central Asia and Kazakhstan. Entomol. obozr.
Vol. 55. Issue 2, pp. 369-380.

8 Elov E.S. (1976). Poluzhestkokrylye sem. Anthocoridae (Heteroptera) Central Asia and Kazakhstan. Entomol. obozr.
Vol. 55. Issue 2, pp. 369-380.

9 Esenbekova P.A. (2006). Aquatic hemiptera (Heteroptera) State National Natural Park "Altyn-Emel" / / Izv. NAS RK. Ser.
biological and medical. No. 6, pp. 9-11.

10 Esenbekova P.A. (2007). Spring species of hemiptera (Heteroptera) of Mount Sholak. Vestn. KazNU. Ser. biological. 3
(33), pp. 76-78.

11 Esenbekova P.A. (2008). To the fauna of terrestrial Hemiptera (Heteroptera) of the Altyn-Emel GNPP. Research, results.
No 1. pp. 180-182.

12 Forero, D., Berniker, L., and Weirauch, C. (2013). Phylogeny and character evolution in the bee-assassins (Insecta: Heter-
optera: Reduviidae. Molecular Phylogenetics and Evolution, 66: 283-302

13 Gidayatov D.A. (1967). On the study of predatory hemiptera (Nabidae, Anthocoridae, Reduviidae) of the Greater Caucasus.
AN AzSSR.Ser. Biol. nauki. No. 5, pp. 44-48.

14 Hejzlar P., Kabicek J. (1998). EintluB der Nahzung die postembrionale Entwikhmg und Reproduction der Raubvanze Orius
majusculus Reut. (Heteroptera, Anthocoridae). Jesunde Plantz. Bd.50, Hf.8. S.273-277.

15 Hejzlar P., Kubicek J. (1998). EintluB der Nahzung die postembrionale Entwikhmg Reproduction und der Raubvanze Orius
majusculus Reut. (Heteroptera, Anthocoridae). Jesunde Plantz. Bd. 50, Hf. 8, pp. 273-277.

16 Hill A.R. (1957). The biology of Anthocoris nemorum (L.) (Hemiptera: Anthocoridae) in Scotland. Trans. R. ent. Soc.
bond. Vol. 109, pt. 13, pp. 379-394.

17 Kelton, L.A. (1963). Synopsis of the genus Orius Wolff in America North of Mexico (Heteroptera: Anthocoridae) // Cana-
dian entomologist. Vol. 95. No. 7, pp. 631-636.

18 Kerzhner .M. (1964). Family Reduviidae — predatory birds. Determinant of insects of the European part of the USSR. M.;
L.: Nauka, Vol. 1, pp. 774-778.

19 Kerzhner I.M. (1964). Family Reduviidae-predatory birds. Determinant of insects of the European part of the USSR. M.;
L.: Nauka,. Vol. 1, pp. 774-778.

20 Kerzhner I.M. (1981). Hemiptera of the family Nabidae. Proboscis insects. / Fauna of the USSR. Vol. 13. Issue 2. L.
Nauka.,. 327 p.

21 Kerzhner .M. (1990). Poluzhestkokrylye family Nabidae (Heteroptera) of the world fauna. L.: Nauka. 326 p.

22 Kerzhner .M., Yachevsky T.L. (1964). The order Hemiptera (Heteroptera) — Hemiptera, or bedbugs. Determinant of insects
of the European part of the USSR (ed. by G. Ya. Bey-Bienko). Vol. 1. M.-L.: Nauka,. pp. 655-845.

23 Khrizanova V.B., Khrizanov A.F. (1993). Populatsionnna dinamyka na Psylla pyri i Anthocoris nemoralis v krushovo na-
sazhenie [Population dynamics on Psylla pyri and Anthocoris nemoralis in krushovo nasazhenie]. scientific conf. on entomol. Sofia,
pp. 170-177.

24 Kirichenko A.N. (1957). Methods of collecting real hemiptera and studying local faunae. M.-L.: Publishing House of the
USSR Academy of Sciences. 124 p.

25 Kirichenko A.N., Kerzhner I.M. (1974). Terrestrial hemiptera (Heteroptera) Of the Mongolian People's Republic. Dipso-
coridae, Nabidae, Reduviidae. Insects of Mongolia. Issue 2. L.: Nauka, pp. 80-92.

148



I1.A. Ecentexona, JXK.H. Markepim

26 Kirichenko A.N., Kerzhner I.M. (1974). Terrestrial hemiptera (Heteroptera) Of the Mongolian People's Republic. Dipso-
coridae, Nabidae, Reduviidae. Insects of Mongolia. Issue 2. L.: Nauka, pp. 80-92.

27 Linnavuori, R. E. (2000). On the genus Phytocoris Fallen (Heteroptera: Miridae, Mirinae) in Iran with remarks on species
of the adjacent countries. Part I1I. Acta Universitatis Carolinae Biologica 44(3—4): 163—188. [22.x1i.2000]

28 Matikashvili N.V. (1955). Predatory hemiptera — Reduviidae as natural enemies of ticks. Tr. Gruz. n. L. vet. in-ta. 11,
pp- 229-230.

29 Mironova M.K., Izhevsky S.S., Akhatov A.K. (1999). Bedbugs orius predators of thrips. Protection and quarantine of
plants. No. 5, pp. 40-41.

30 Muller G. (1937). Zur biology von Rhinocoris iracundus Poda (Harpactor iracundus L.). Entomol. Z., Frankf. a. Main. 51,
pp. 162-164,172-174.

31 Nemchik E. (1978). The role of Orius minutus (L.) in the fight against the European tick-Panonychus ulmi Koch on young
apple trees / / Gender. Pismo Entomol. Vol. 48. No. 2, pp. 211-229.

32 Novak M., Achtziger R. (1995). Influence of heteropteran predators (Het., Anthocoridae, Miridae) on larval populations of
hawthorn psyllids (Horn., Psylidae). J. Apl. Entomol. Vol. 199, Ne7, pp.479-486.

33 Novak M., Achtziger R. (1995). Influence of heteropteran predators (Het., Anthocoridae, Miridae) on larval populations of
hawthorn psyllids (Horn., Psylidae). J. Apl. Entomol. Vol. 199, Ne7, pp. 479-486.

34 Parker N.J.B. (1981). A method for mass rearing the aphid predator Anthocoris nemorum (L.) // Ann. of appl. biol. Vol. 99,
Ne3, pp.217-223.

35 Pericart J. (1972). Hemipteres Anthocoridae, Cimicidae et Microphysidae de 1, Ouest-Palearctique. Faune de 1 Europe et du
basin mediterraneen. Paris. T. 7, 402 p.

36 PericartJ. (1972). Hemipteres Anthocoridae, Cimicidae et Microphysidae de 1'ouest palearctique. Paris. 402 p. (Coll. Faune
de 1'Europe et du Bassin Mediterraneen; T. 7).

37 Pericart J. (1972). Hemipteres Anthocoridae, Cimicidae et Microphysidae de 1, Ouest-Palearctique. Faune de 1 Europe et du
basin mediterraneen. Paris. T. 7. 402 p.

38 PericartJ. (1972). Hemipteres Anthocoridae, Cimicidae et Microphysidae de 1'ouest palearctique. Paris. 402 p. (Coll. Faune
de 1'Europe et du Bassin Mediterraneen; T. 7).

39 Puchkov V.G. (1976). Poluzhestkokrylye. Predatory bugs-anthocorids, nabids and reduviids / / Plant protection. No. 4,
pp- 38-40.

40 Puchkov V.G. (1976). Poluzhestkokrylye. Predatory bugs-anthocorids, nabids and reduviids. Plant Protection. No. 4,
pp- 38-40.

41 Puchkov V.G. (1978). Horseflies of the genus Phytocoris Fieb. (Heteroptera, Miridae) fauna of the Caucasus // Bulletin of
Zoology. No. 5, pp. 50-57.

42 Puchkov V.G. (1987). Poluzhestkokrylye. Carnivores. Fauna of Ukraine. Naukova dumka. Kiev. Vol. 21. Issue 5. 248 p.

43 Puchkov V.G. (1987). Poluzhestkokrylye. Carnivores. Fauna of Ukraine. Naukova dumka. Kiev. Vol. 21. Issue 5. 248 p.

44 Red Book of the Almaty region (Animals). (2006). Almaty, pp. 48-49. 520 p. ISBN 9965-25-973-9

45 Sidlyarevich V.I. (1968). Predatory bugs of the family Anthocoridae and Miridae, their biology and useful activity in the
gardens of Belarus. L.: Kolos. Issue 31, pp. 256-266.

46 Vlasov Ya.P. (1935). On the biology of the predatory bug Holotrichius bergrothi (Reduviidae). Parasites, vectors and poi-
sonous animals. M.; L., pp. 282-284.

47 Wallace H.R. (1953). Notes on the biology of Coranus subapterus De Geer (Hem. Reduviidae). Proc. Entomol. Soc. London
(A). 28, pp. 100-110.

48 Weirauch, C. (2008). Cladistic analysis of Reduviidae (Heteroptera: Cimicomorpha) based on morphological characters.
Systematic Entomology, 33: 229-274.

49 Weirauch, C. and Munro, J.B. (2009. Molecular phylogeny of the assassin bugs (Hemiptera: Reduviidae), based on mito-
chondrial and nuclear ribosomal genes. Molecular Phylogenetics and Evolution, 53: 287-299.

50 Zaitseva LF. (1974). Predatory species of Hemiptera (Hemiptera-Heteroptera) insects in Georgia. Materials for the fauna of
Georgia. Issue 4, pp. 73-88.

149



ISSN 1563-0218; eISSN 2617-7498 Experimental Biology. Ne4 (89). 2021 https://bb.kaznu.kz

MPHTU 34.33.33 https://doi.org/10.26577/eb.2021.v89.14.14

I'.K. CatpibanaueBa'’ ,C.E. lllapaxmeroB? , H.C. CanapraaueBa*
A.O. Kanaoeprenos' , K.K. llymmuoaes! ,I'.A. Aybakuposa I,
A.IIlL. YTap6aeBa! ,7K.b. BeknepreHona!

'Kazaxckuit arporexuuueckuii yuusepceutet uM. C. Celidyminna, Kasaxcran, r. Hyp-Cynran
*Ka3zaxcKuii Hal[MOHAJBbHBIA YHUBepCUTET M. anb-Dapabu, Kazaxcras, r. Anmarsl
*e-mail: mailto:sapargalyeva.nazym@gmail.com

BMAOBOWM COCTAB
U MOP®OBUOAOTUYECKUE AAHHDBIE Pblb
M3 03. COAOHLbI
(CEBEPO-KA3AXCTAHCKAS OBAACTD)

B cratbe npeacTaBA€Hbl TMAPOXMMMYECKME U MXTMOAOTMYECKME AAHHbIE MO M3YYEeHWIO O3epa
ConoHubl CeBepo-KasaxcraHckont o6aactv. O3epo COAOHLbI SBASIETCS MEAKOBOAHBIM BOAOEMOM
MECTHOIO Pbl6OXO03SMCTBEHHOIO 3HaYeHMs1 C 3ePKaAbHOM MAOLLAABIO 236 ra. 10 rMAPOXMMUYECKOMY
PeXMMy 03epo  CAaboLLEAOYHOE, C MuHepaAm3saumern Boabl 1,32 r/A. UMxTuodayHa Boaoema
NpeACTaBA€Ha TpeMmsi BUAAMM PblO, 3TO cepebpsiHblii Kapacb, 30A0TOM Kapacb M POTaH-TOAOBELLKA.
Lleab mxtmoaormyeckoro otbopa npo6, c60p AaHHbIX O BUAOBOM COCTaBE, CTPYKTYpe MOMyAsiLmM,
pa3MepHO-BO3PaCTHOM COCTaBe, BECOBOM KAACCe, MOAOBOM CTPYKType M APYrMX BMOAOrMUECKMX
MOpPgOMETPHYECKMX NMoKasaTeAer POHOBbIX Pbl6. AOMUHMPYIOLLIMM BUAOM B 03epe COAOHLIbI SIBASIETCS
cepebpsHbIn Kapacb — 84,4% oT o6uero yaoBa. YAOB Ha ycuMAMe cepeOpsiHOro Kapacst B HayuHO-
MCCAEAOBATEABCKMX CeTIX cocTaBma oT 0,2 A0 15 kr/ceTb (cpeaHsist 5,23 kr/ceTb). CepebpsHbii kapachb
Carassius gibelio npeactaBaeH ocobamum oT 2 A0 7 AeT. B yaoBax cepebpsiHOro kapacs AOMUHUPOBaAM
ocobu B Bo3pacTe 5 AeT. 30A0Toi Kapach Carassius carassius npeACTaBA€H 0CO6sSIMM OT 3 A0 5 AeT,
COOTHOLLIEHUE MOAOB COCTaBMAO 1:3 ¢ npeobAasaHvem camok. [poBeAeH NMoAHbIN MOP(OMETPUYECKMIA
aHaAM3 CcepebpsSHOro M 30A0TOrO Kapacerm Mo OOLIENPUHSITbIM UXTUOAOTMYECKMM METOAMKAM,
pe3yAbTaTbl KOTOPOro MO3BOASIOT FOBOPUTbH O TOM, YTO B 03epe COAOHLIbI OTCYTCTBYIOT rMOPUAHbIE
opMmbI Kapacei.

KatoueBble caoBa: 03epo COAOHUbI, TMAPOXUMMS, cepebpsHbIi Kapacb, 30AOTOM Kapach,
nonyAsums, Mmopgoaorms.
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Species composition and morpho-biological data of fish from
the Solontsy lake (North Kazakhstan region)

The article presents hydrochemical and ichthyological data on the study of Lake Solontsy in the
North Kazakhstan region. Lake Solontsy is a shallow reservoir of local fisheries significance with a mirror
area of 236 hectares. According to the hydrochemical regime, the lake is slightly alkaline, with water
mineralization of 1.32 g/l. The ichthyofauna of the reservoir is represented by three species of fish, these
are silver crucian carp, golden crucian carp, and Chinese sleeper. The purpose of ichthyological selec-
tion is to collect data on the species composition, population structure, size and age composition, sexual
structure, and other biological morphometric indicators of background fish. The dominant species in
Solontsy Lake is the silver carp -84.4% of the total catch. The catch per effort of silver carp in research
nets ranged from 0.2 to 15 kg/net (average 5.23 kg/net). The silver carp Carassius gibelio is represented
by individuals from 2 to 7 years old. The catches of silver carp were dominated by individuals at the age
of 5 years. The golden crucian carp Carassius carassius is represented by individuals from 3 to 5 years
old, the sex ratio was 1:3 with a predominance of females. A complete morphometric analysis of silver
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and gold carp was carried out according to generally accepted ichthyological methods, the results of
which allow us to say that there are no hybrid forms of carp in the Solontsy lake.
Key words: Solontsy Lake, hydrochemistry, silver carp, golden carp, population, morphology.
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CoAoH1bI KeAi (CoaTycTik KasakcTtaH 06AbICbI) 6aAbIKTaPbIHbIH,
TYPAIK Kypambl MeH MOpPcp0-OMOAOTUSIAbIK, MOAIMETTEpI

Makanana CoatycTik KasakctaH 06AbiCbiHAQ OpHarackaH COAOHUbI KOAIHIH TMAPOXUMMUSIABIK,
>)KOHE MXTUOAOTMSIABIK, 3epTTey HaTumxKeaepi kepceTiareH. COAOHUbI KOAIHIH, keAaeMi 236 ra, a3 CyAbl,
KEPTiAIKTI 6aAbIK LWAPYaLLbIAbIK, MaHbI3bl 6ap CyKoMara >kaTaabl. [MAPOXUMUSABIK, peXxXuMi GoMbIHLIA
KOAAIH Cybl 9ACI3 CIATIAI, CyAbIH MuHepaAm3aumscbl — 1,32 r/A. CyKonMaHbIH MxTrodayHachl yi 6aAbik,
TYPIMEH KEeATIpiAreH, 0Aap: KYMiC MEHKE, aATbIH MOHKE XXaHe poTaH O6y3ay6ac 6abifbl. MIXTUOAOMMSABIK,
3epTTey 0GAAbIKTAPAbIH TYPAIK KypambiH aHblKTay, (DOHABIK, TYPAEPAIH MOMYASIUMSABIK, KyPaMmbliH,
OALLIEMAIK->KACTbIK, KYPaMblH, XKbIHbICTbIK, KYPbIAbIMbIH, BUOAOTUSIABIK, K8HE MOP(OMETPUSIABIK, TaAAQY
JKYPrisy yiiH >kacaaabl. COAOHLbI KOAIHAEM AOMMHAHTTBI TYP KyMic TycTec meHkere Carassius gibelio
TUECiAl BOAAbI — >KaATbl ayAaHbIMHbIH, 84,4 %-bIH KYPaAbl. FbIAbIMU-3EPTTEY TOPAAPbIHAA KYMIC TyCTEC
MOHKEeHiH ayAaHbiMbl 0,2 Kr-HaH 15 Kr — Topfa Kypaabl (optawa 5,23 kr/Topra). Aapasapbl 2-7 >ac
apaAapbiHAQ 60AAbI, 5 XacTblK, GaAbIKTAPAbIH CaHbl GACBIMABIAbIK, KOPCETTi. AATbIH TYCTEC MOHKE
Carassius carassius 3-TeH 5 »kac apaAblfbIHAAFbl AAPaAapPMEH KEATIPIAAI. ATaAbIK, >KoHe aHaAbIKTapbIHbIH
XKbIHBICTbBIK, CAHABIK, KaTbiHaCbl 1:3 Kypaabl. XKaAnbl KabblAAAHFaH UXTUOAOTUSABIK dAiCTep BoMbIHIIA
KYMIC TYCTeC >K8HE aATbIH TYCTEC MOHKe GaAblKTapbiHa MOP(OMETPUSIABIK, TAAAQY XKYPri3irAi. 3epTTey
HaTuxKeAepi COAOHLIbI KOAIHAE MBHKE HAABLIKTAPbIHbIH, TMOPUATIK (DOPMAAAPbIHBIH, XKOKThIFbIH KOPCETT.

Ty#iin ce3aep: COAOHLbI KOAI, TMAPOXMMMS, KYMIC TYCTEC >K8He aATbIH TYCTEC MOHKe, MOMyAsLus,

mopconaorms.

BBenenue

Ha o6mmpabIx npoctpancTBax Kazaxcrana pac-
MOJIO’KEHO OOJBIIOE KOMMIECTBO 03ep. JoBOIBHO
MHOTOYHCIICHHEI 03€pa B 3aMKHYTBIX TTOHIKEHUIX
ceBepHoil yactu Kazaxcrana. BogHo-coneBoii Oa-
JIAHC 03€p B OCHOBHOM CBSI3aH C 30HAJbHBIMH YC-
J0BUSIMU. I3MEHUYMBOCTh KIIMMATUYECKUX YCIOBUMI
M BOJHOTO OayiaHca 1O TOAaM W CE30HaM, a TaKxKe
(hopMa KOTJIOBHH OIPEAEIISICT HEIOCTOSHCTBO TUIO-
mad U pexuma 03ep, oOIed MUHEepaIu3alud U
cosieBoro cocrara ux Bonx [1, 2]. B pe3synbTare Ha-
pacTaHus 3aCyIUIMBOCTH C C€Bepa Ha FOT OISl Oec-
CTOYHBIX O3€p M MHUHEpaIu3alus O3€PHBIX BOJ K
0Ty YBEJIMYMUBACTCS. BONBIIMHCTBO 03€p HUMEIOT
HEOOJBITNE T10 TUIOMIATN 3€pKaia, pa3MEIICHB B
JIECOCTENH M CEBEPHOW YACTU CTEIHOW 30HBI, Tak-
K€ B OMMax KPYIMHBIX PEeK U EIbTOBBIX y4acTKax
0ecCcTOUHBIX DPEK, TepsIomuxXcs B meckax [2, 3].
[IpecHbie 03epa npeodIIagaroT B CTEITHOM MOJIOCE, B
ropax M Io J0JIMHaM KPYIHBIX PEK, a B OJIYIYCThI-
HSX, TyCTBIHSAX U MEKTOPHBIX BIAJMHAX — COJICHBIC.
[lo nutepaTypHBIM NaHHBIM CyMMapHas ILJIOLIAIb
moBepxHOCTH 03ep CeepHoro Kazaxcrama Oosee
19 teic. kM2, 31mech HacunTEIBaeTcs 11195 mpecHsIx

o3ep u 2513 coneHsIx ¢ miomaasko 3epkana ot 0,01
10 50 km? u 6onbiie [4].

B Cepeprom Kazaxcrane nmpeo0iiagaroT THITHY-
HO KapaceBble 03epa, OCHOBHBIMH IPEICTaBHTEIISI-
MU UXTHO(GAYHBI B KOTOPBIX SIBISIOTCS JBa BUIA
Kapacelr — cepeOpsabIi (Carassius auratus gibelio
(Bloch, 1870)) u 3onotoii (Carassius carassius (L.,
1758)) [5-11].

Ozepo CoJOHITBI PACIIONIOKEHO BOMM3HM cena
Kenskoo, B Kei3punkapckom paitone, CeBepo-Ka-
3aXCTAHCKOW OOJIACTH W SBISICTCSA BOTHBIM OOBEK-
TOM MECTHOTO 3HAUCHHSI.

HCHBIO HCCJICAOBAHUS SABJIAJIOCH U3YUCHUEC T'U-
JPOXUMHYECKOTO PEXHUMa, HUXTHO(DAYHBI, MPOBE-
neHne Mop(oOHOTOTHYECKOTO aHaau3a (DOHOBBIX
BUOB 03epa CoJIOHIIBI, KaK BOJJ0OEMa MECTHOTO Ha-
3HAYCHUSI.

MaTepna.mﬂ N METOAbI UCCJICA0BAHUA

MarepuasioMm sl HACcTOSIIEH paboOThI MOCITY-
XKHUIH TIpoOBI BoABI U pbIOBI 03epa Cononuel CeBe-
po-Kazaxcranckoit o0macru.

OT60p P06 TMPOU3BOIUIH U3 TTOBEPXHOCTHOTO
U IPUAOHHOTO CJIOEB BOJIBI IO OOLICTIPUHATHIM Me-
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TOJUKaM, TO €CTh BOJa OTOMpanach ¢ riayoun 30-40
CM H COOMPAINCH B INTACTUKOBYIO MOCYy 00BEMOM
1 1. Best mocysa Obliia mpenBapuUTeNbHO MOATOTOB-
JIeHa TO TpaBWIaM TOJATOTOBKH €MKOCTEW Tmepesn
oTOOpOM TIPo0 IS MPETOTBPAIICHUS 3arPA3HCHIS
[12, 13].

W3ydyeHrne ruApoOXUMUYECKOTO pEXHMa BOJIBI
MIPOBOAMJICSL C TIOMOIIBIO IIOJIEBOM J1abopaTopun
aHaJ3a KayecTBa BOBIL.

Omnpenenenue pacTBOPEHHOTO KHUCIOPOAA MPO-
BOAMJIOCH TEPMOOKCHMeTOpoM. M3ydeHume Kucio-
POIHOTO peKUMa MPOBOJTUIIOCH KaK C TIOBEPXHOCTH
BOJIOEMa, TaK M C TITyOHHBI 03epa, I MOJICUEeTa Be-
JUYUHBI OanaHca Kuciopona pH Boabl m3mepsuics
pH-metpom Testo 206 — Testo AG Germany. L{Bert-
HOCTPH OTIPEAEISUIH B JBYX BapHaHTaX: BU3YaJIbHO-
KOJIOPUMETPHYECKHM M (POTOKOJIOPHUMETPUIECKUM.

B nepuoa cbopa maTepuana cpeaHss TeMiepa-
Typa Bojbl B 03. ConoHubl coctaBuia 24,6°C.

Llenpro HXTHONOTHYECKOTO 0TOOpa MPOO SABIISI-
cs1 cOOp TaHHBIX O BUAOBOM COCTaBE, CTPYKTYype MO~
MyJISAIAY, BKIOYas pa3MEpPHO-BO3PACTHON COCTaB,
BECOBOM KJIacc, MOJIOBYIO CTPYKTYpY U Ipyrue Ouo-
JOrHYeCKHe TTOKa3aTeI .

JI1s1 GHOJIOrHYecKoro aHanu3a BCero ObLIO OTO-
Opano 3 Buga pei6 B konmuectBe 109 sk3. buono-
TUYCCKUAN aHallu3 PHIO MPOBOAMIICS HA CBEXKEOT-
JIOBJICHHBIX phIOax. ITodHEBIH MOphoMeTpHUSCKHMA
aHaJKM3 MPOBOIWIICS Ha (PUKCUPOBAHHOM MaTepHa-
Je 1o o0IenpuHATHIM MetoaukaMm [14-16]. PeiObr
¢ukcrposanucs 4% GopMaTuHOM.

Bru10B pBIO TIpoM3BOAMIICS HAOOPOM CTAaHIAPTHBIX
Oopyaui J0Ba. XapaKTEPUCTUKU CTaHIAPTHBIX OpYAUI
JIOBA CJICTYIOIIME: CTABHBIE CETH, KKIAs JJTMHOU 25 M,
BbIcOoTOM 2—3 M. ITopsIOK CTaBHBIX ceTelt COCTOHT U3 5
cereit ¢ pa3nmuuHbIM pazmepom stuen — 20, 30, 40, 50, 60
MM. J[11s1 OTI10Ba aKTHBHOI MOJIOJIM M HEKOTOPBIX MeJl-
KHX PBIO HCITONH30BAJICS MATHGKOBEIA CAavYOK JJTHHON 2
M, pazmepoM siuen 3 MM. [opsiok cereit Ha yyacTke
YCTaHaBJIMBAJICS B TEMHOE BPeMsI CYTOK, BpeMsl OTJIOBa
COCTaBJISIJIO HEe MeHee 12 JacoB.

Cratuctiueckas o0paboTKa NPOBOAMIACH IO
Meroauke Jlakmaa (1990) [17]. CraTtuctudeckas
00paboTKa TONYYCHHBIX JAHHBIX MPOU3BOIUIIACH
¢ npumenenneM nporpamMmel MS Excel (cozpanue
0a3bl TaHHBIX PBIO, pacyeT YIMUTAHHOCTH U IPYTHX
napameTpoB). Beruucnsamuce: cpennee (M), cran-
JapTHas omuOKa cpenHero (m), CTaHAApTHOE OT-
KIIOHEeHHue (0), pa3Max, MUHIMYM (min), MaKCUMyM
(max), koaddunuent Bapuanuu (CV).

Pe3yabTaThl Hcciie0BaHuil M UX 00CYxKAeHHE

Ozepo ConoHIBI PACIOIOKEHO CEBEpO-3a-
nagHee 4,3 kM cena XKensikoBo, B KbI3punkapckom
patione, CeBepo-Kazaxcranckoit oomactu (puc. 1).
[TocTanosnenuem akumata Ceepo-Kazaxcranckoi
obmnactu ot 4 anpenst 2019 roma Ne 76 manHOE 03epo
OBLJIO BKJIFOYCHO B TEPEUYCHb BOJOEMOB MECTHOTO
3HaueHus. [lo maHHBIM akuMara, TUIOMIA]L 03epa
coctapisieT 200 ra, Takke eCTh HHPOPMAITUS O TIPO-
MEBICJIOBOM pBI00JOBCTBE [18].

Pucynok 1 — Mecro pacnionoxenus 03. ConoHIb
(xapra cocraBieHa aBropamu ¢ momomisio QGIS)
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Ha cnyTHUKOBBIX CHMMKaX BHJHO, YTO 03€pO
HaxOJUTCS B CEBEPHOM CTOpOHE MPUMEPHO B 2,5
KM Onmke K rpanmie ¢ Poccuiickoii ®eneparyeii.
Ha roro-BocTounoil ctopone 4,5 KM pacroyioKeHO
o3epo Hukynbckoe. IIpu BBICOKMX NaBOJKaX 3TH
03€epa COEeANHSAIOTCA Yepe3 MPOTOK. Takxke, camo 03.
Comnonusl nzonupoBano ot p. Ecuns (Mmunm), Tak
KaK B TIEPHOJI TTOJIOBOJIBSI OHO C CEBEPHOI CTOPOHBI
B BHJIC BPEMEHHOTO PyCJia MOnajacT B peKy.

Ozepo nMeeT oBanbHYIO Qopmy. JlimHa ¢ ceBe-
pa Ha IoT cocTaBisieT oKoJo 3,20 kM, MUpHHA C 3a-
naja Ha BOCTOK 2,04 kM. [1o ciyTHUKOBBIM JTaHHBIM

OeperoBasi JTMHUS 03epa cocTaBuia 8,5 kM, oOImas
mromans 440 ra, a 3epkanpHas Twomans 236 ra.
O3epo MEIKOBOJIHOE, MaKCUMallbHasl TIyOWHA JI0-
cruraer 2,7 M, cpenHsas — 1,5 m.

3apactaemocTh o3epa cpemnsisa (1o 60%), oco-
OCHHO OHA HAOJIFO/IACTCs B FOXKHOM U 3arajHou 4a-
cti (puc. 2). [IpubpexHast pacTUTENBHOCTh Tpe-
CTaBJIEHA TPOCTHUKOM, POTO30M U KaMBIIIOM.

JIHO 03epa TIIMHUCTOE C YEPHBIM WJIOM, CBEPXY
MPUKPBITO HEOONBIIUM CIIOEM MEITKO3epHUCTOrO
necka. [lutaHue B OCHOBHOM JIOKICBOE, CHETOBOE
¥ BO3MOKHO €CTh TPYHTOBAS MOJIITUTKA.

Pucynok 2 — O3. ConoHIsI BUA ¢ 10KHOTO Oepera, ntoHs 2021 1.

O3zepo mpecHoe, MUHEpAIH3AIUs BOABI B 3-X
Toukax Obuta oTMeueHa B 1,32 r/m. [Ipo3pavyHocTb
—10 0,3 M.

Boma wmMeer MyTHO-3e/ieHBIN WM OypoOBaThIit
uBeT. Kak Mbl 3HaeMm, IBETHOCTH NMPHPOIHBIX BOJ
00yCITOBJICHA TJIABHBIM O0pPa3oM MPUCYTCTBHEM Ty-
MYCOBBIX BEIIECTB U COEAMHEHUIN TPEXBAJICHTHOTO
Kenesa. B mepuos npoBeeHus nccie10BaHni 1IBET-

Taonuna 1 — dusnyeckue cBoicTBa BoAbI 03. CONOHIIBI

HOCTB BOJII COOTBETCTBOBAJIA MPEAEIbHO-IOIYCTH-
MBIM KOHLIEHTpAIMsAM U cocTaBuia 30 rpaxycos, 1o
XapaKTEePUCTHKE BOJ| MO [[BETHOCTU OTHECEHA K BO-
JlaM ¢ MaJIOH [IBETHOCTBI0. MYTHOCTB BOJIbI BBI3BAHA
MIPUCYTCTBHEM TOHKOAMCIEPCHBIX NpHMecei, o0y-
CIIOBJICHHBIX HEPACTBOPHMBIMH WIIM KOJUIOMIHBIMU
HEOPraHMYEeCKUMH M OPTaHWYeCKHMH BeIleCTBAaMU
Pa3IMYHOTO MPOUCXOXKIeHHS (Tabm. 1).

MyTHOCTB

du3nyecKre CBOMCTBA BOIBI

o popmasuny, EM/n 0 KaOJIMHY, MI/J

LBETHOCTD, TPaLyChl 3amax BOABI, OayuIbl

1,0 0,5

30+0,93 1,1+0,42

IToka3areneM KadecTBa BOABI B 03€pax U Ipy-
Jax siBisiercst e€ TpoHOCTh, MOHMMaeMasi Kak Ko-
JIMYECTBO OPTaHUYECKHX BELIECTB, HAKOIUIEHHBIX B

npouecce GOTOCHHTE3a B YCIOBUSAX HAIW4Ms OWO-
TCHHBIX 3JIEMEHTOB (a30T, pocdop, Kanuii), ucxons
U3 pe3yJIbTaTOB Uccieq0BaHU 03. COJIOHIIBI SBIIS-
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eTcs Me30TpO(HBIM BOZOEMOM €O CIabOoIIeTOUHON
peaknueit cpensl (pH 8,42). MccmenoBanus 3amaxa
BOJIBI TIOKa3ajd, 4To B 03. COJOHIBI 3amax BOABI
paBen 1 Oamnmy (TO ecTh 3amax OOHapy>KHUBaeTcs B
J1a0OpaTOPUH OTBITHBIM ITYTEM ).

[lepmanranatHasi OKHCISIEMOCTh B M3YYCHHOM
BOojJioeMe HHU3Kas. B mepmon Hammx HaOIOISHUMA
aMIDIUTYIa KOJIeOaHuid IIepMaHTaHATHOW OKHCIIsIe-
Moctu Obuta 3,88 Mmr/i (Tadi. 2).

KonnenTtparust Kuciioposaa B BOJE ONpeneisieT
HaIpaBJIeHUE ¥ CKOPOCTh MPOIECCOB XUMUIECKOTO
u 6I/IOXI/IMI/I‘IGCKOI‘O OKUCJICHUS OPraHN4YC€CKUX U HE-
oprannyeckux coenuHeHui. [loHmKEHNE conepxa-
HUS KACTIOpOoaa A0 2 MT/J HeOIarompusaTHO CKa3bl-
BacTCs HAa COCTOSIHHUHN BOJHBIX O6’I)€KTOB. B nepuong
SKCIIETUIIMOHHBIX BBIe3oB (17.06. 2021 — 18.06.
2021) oTMe4YeHO HU3KOE COAECpKAHUE KHCIOPOIHO-
ro pexuma ¢ 6amancom kuciopoaa 0,98 mr/i.

Taéamua 2 — OKUCIIEMOCTb U KUCIOPOAHBIH pexkuM 03. CONOHIBL, MI/JI

[lepmaHranarHas Conepsxanue O, B BOA€, MI/II:
OKHCIISIEMOCTh, MI'/JT Y [IOBEPXHOCTH y nHa Ganatic O,
3,88+0,31 2,44 1,46 0,98

Nxtnodayna o03. CoJOHIIBI MIPEACTABICHA TPE-
M BUJaMH PBIO, TAKUMHU KaK cepeOpsHbIi Kapach,
30J10TOH Kapack cemelictBo Cyprinidae — xapro-
Bole, Carassius gibelio (Bloch, 1782) — cepebpsi-
HEIN Kapack, Carassius carassius (Linnaeus, 1758)
— 30JI0TOH Kapach U POTaH- rOJIOBEIIKA CEMEWCTBO
Odontobutidae — OmnoHTOOYTOBEIE, Perccottus
glenii (Dybowski, 1877). ®OHOBBIMU BUJAMH SIBJISI-
FOTCS CepeOPSHBIN Kapach U 30JI0TOU Kapachk.

B ncciaemyemom BomoemMe JOMUHHUPYIOIIEE I10-
JIOKCHHUE 3aHMMaJl CepeOpsHBIA Kapach, Ha €ro
nmomo mpunuiock 84,4% ot obmiero ymosa. Jloms
30J10TOTO Kapacs Obuta paBHa K 14,7%, mons ro-
JIOBEIIKU-pOTaHa He mpeBblmana 1%. B ceTHBIX

YJIOBaX BEPOSITHOCTH IOMAJaHUS OXBATHIBAET CETH
¢ pasmepom stueeit ot 20-40 mMm. YIioB Ha ycunue
cepeOpsHOTO Kapacs B HAyYHO-HCCIIE0BATENhCKIX
cersix poctur ot 0,2 o 15 kr/cers (cpemusis 5,23
KI/CeTbh).

Buonozuueckaa xapakmepucmuxa polo

Poran — rosnoBemka- — Perccottus glenii. Kak
1 B OosbHCTBO BogoeMoB CesepHoro Kazaxcra-
Ha HE MCKIIIOYCHO, YTO ITOT BUJ OBUT 3aBE3€H B 03.
CouoHIIBI phIOaKaMHU-ITFOOUTENSIMH.

B utone 2020 roga B 03. CoJOHIIBI BBUIOBJICH
TOJIbKO 1 3K3emrIusap Ha 20 MM ceTh (puc. 3).

Pucynok 3 — lonosemka-porad u3 03. ConoHupl, uroHb 2021 1.

Buonoruueckne mapamerpbl TOJOBEIIKU-POTA-
Ha Obutu cnemyrommMu: L — 145 mm, 1 -122 MM, Q
— 451, @ — 32 1. DTOT 3K3eMIUIAp OBLT CAaMKOHW Ha
IV cragum 3penocty, B Bo3pacte 5 ner. Koaddu-
LMEHT ynuTaHHocTH 10 OynbTOoHY mokaszan — 2,48,
o Kmnapky — 1,76. Bec ronansr 6su1 paBeH 2,13 1.
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AOcComoTHas MHIUBUYalbHAS TJIOJJOBUTOCTH CO-
craBuna 1950 uxpuHok. JlaHHBI BUJ HE HUMeEET
MIPOMBICTIOBOTO 3HAYEHUSI.

Cepeopsanblii kapack — Carassius gibelio. B
HCCIIeTyeMbIii TIEpUOJ| CepeOpSHBIN Kapach B yIO-
Bax ObLT mpezacTaBieH ocobsmu ot 2 go 7 ner. [lo-
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Ka3aTeNu NJIUHBI U Beca BapbupoBanu oT 106 mo
285 MM 110 a0COMIOTHOM miinHE, oT 86 10 230 MM 110
JuMHe 0e3 XBOCTOBOI'O IIaBHHMKA U OT 19 mo 357 r

o Macce. YIUTaHHOCTh 0 PYyIbTOHY BapbUpPOBa-
ma ot 2,20 mo 3,70 B cpemHeM cocraBmia 2,91 (Ta-
onuna 3).

Ta6anna 3 — OcHOBHBEIE OHOJIOTHYECKHE ITOKA3aTEeNN CepeOpsIHOTO Kapacs u3 03. CoNOHIIbI

BospacTroii HAanuna (1), My Bec, 1 YnuraHHOCTh N Tlonst phi6 5 %
pan MHH-MaKc cpenHss MHH-MaKc cpenHss 10 PynsTOHY
2 86-92 90 19-25 22 3,01 5 5,43
3 95-101 97,5 23-29 26,3 2,83 4 4,35
4 166-175 170,7 140-162 150,6 3,03 12 13,04
5 171-202 186,6 147-237 187,2 3,22 51 55,43
6 180-220 193 164-281 206,9 3,07 18 19,57
7 200-230 215 296-357 326,5 3,32 2 2,17
Hroro 86-230 177,3 19-357 147,5 2,91 92 100

Kak moxa3siBaroT JaHHbBIE OMOTOTHYECKOTO aHa-
nM3a, B yJIOBaxX IOMUHUPYET cepeOpsiHbI Kapach
B BO3pacTe 5 JeT, B MPOIEHTHOM COOTHOIIEHUH —
55,43%. B monoBo#i CTpyKType TOMHUHHUPYIOT CaM-
ki B coorHomenun 30:1, mpuueM mpeoOnaganue
CaMOK HaOJFO/1aeTCsl BO BCEX BO3PACTHBIX TPYIIIIAX.
MouTn 70% BBUIOBIIEHHBIX PHIO OBLIH OTHEPECTHB-
MIUMHCS 0cO0sIMH U co craguein ronan VI-II, y
OCTaJbHBIX 0coOel TOHaAbl OBUTH TEKyYHMMH Ha V
CTa/INU 3pENOCTH.

B npoBeneHHBIX MCCIIEOBaHUAX MOJIHBIA MOp-
(omeTprUecKrii aHaIU3 OCYIIECTBIEH Ha 9 DK3eM-
sipax cepedpsiHoro kapacs. OUKCUPOBaHHbBIE BbI-
0opkH OBLTH MOJOBO3pENbIMU JUIMHOW Tena oT 98
MM 10 124 mm u Becom ot 20,5 1 10 30 r. Pesynbra-
ThI BEJINYMHBI TUNTACTUYECKUX (Ka4€CTBEHHBIX) MPH-
3HAKOB MPeJICTaBICHbI B Tabiu1e 4.

Mepuctruieckre MpuU3HaKkd cepeOpsHOTO Kapa-
cs: myueit B D I-11 16-19, nyueii B A I-1I 6-9, nyueii B
PI111-13, nyueii B V I 7-9. KonnuecTBo MO3BOHKOB
kojebamochk ot 32 mo 34, uz Hux 20-21 TynoBwuI-
Hele, 12-13 kaynanbHbele. KonmudecTBo kaOepHBIX
THIYMHOK Ha TIEpBOIi sxabepHoU ayre 22-25.

Ilo maHHBIM psima aBTOPOB yCTAHOBIIEHO, UTO Y
cepeOpsHOTO Kapacsl pa3iIuyus MEKAY CaMKaMu U
camIlaMH BBIPXXEHO Clla0o, U MO3ITOMY y Kapacei
PasHBIX BOJOEMOB 3TH Pa3IAYHs 3a9acCTyI0 BapbH-
PYIOT, @ MHOTJa OTCYTCTBYIOT [19-22].

B mpoBeneHHBIX MCCIIENOBaHUAX U3 OoJee dem
40 mopdoMeTprUeCcKuX MPU3HAKOB IIOJIOBOW M-
MOP(U3M BBIPaKEH TOJBKO B XBOCTOBOM ILIaBHH-
K€, TO €CTh HIKHSAS JIONACTh Y CAMIIOB COCTaBIIsIA
16,01+0,31, a y camok Opuia paBaa 18,50+0,21 u
okasajack aauHHee, 3Hauenre Mdiff mokaszano 6,61.

CepeOpsablit kapack Carassius gibelio sBnsieT-
csl OTHMM W3 HauOoJjee paclpoCTPaHEHHBIX Mpel-
CTaBUTeNeH mpecHOBOAHON wmxTHO(dayHbl EBpoa-
3uarckoro KoHTmHeHTa [23]. OH cmocoGeH au-
TEJIbHOE BpeMs MEPeXHBATh IMOJHOE OTCYTCTBHE
kucnopoja (anoxia-tolerant) B Boge [24], mosTomy
HamboJIee pacpoCTpaHeH B 3aMOPHBIX 03epax, TIe
OONBIIMHCTBO APYTUX MpeICcTaBUTENeH UXTHO(ay-
HBI He BbDKHBaeT. OTHOBPEMEHHO 3TOT MPEJICTaBH-
TeJIb UXTUO(AYHBI )KUBET B TITYOOKHX HE3aMOPHBIX
WM IPOTOYHBIX 03epax. Takue pa3nndHble yCIOBUS
OTpaXKarTCs Ha IKOJIOTO-MOP(HOIOTUIECKIX XapaK-
TEPUCTUKAX BUJA.

3oao0Toii kapacs Carassius carassius. B Ha-
YYHO-HCCIIEIOBATEIHCKUX YIIOBaX B 03. COJOHIIBI
JUTst OMOJTIOTHYECKOT0 aHanr3a ObITO BBIJIOBIEHO 16
9K3EMIUIIPOB 30JI0TOTO Kapacs. BospacTHoil psin
30JI0TOTO Kapacs MPEeACTaBICH 0co0sSMu OT 3 1o 5
JIETHETO BO3pacTa, Mpu abCOJIOTHOM JUTMHE TeJa OT
116 mo 200 MM, ipu cTaHIAPTHOM IIHHE Tena (0e3
xBocTa) oT 93 no 116 mm, macce ot 24 mo 122 1.
PasMepHO-BO3pacTHBIC MOKa3aTeNny MPEACTaBICHBI
B Tabmuile 5.

CooTHoIIeHNe MMONOB cOCTaBUiIO moutu 1:3 ¢
npeobrajanueM caMOK. YIUTaHHOCTh 10 DynbTo-
Hy Bapbuposaino oT 2,40 no 2,98 B cpennem 2,72.
OCHOBY yJIOBOB 30JI0TOTO Kapacsi B IepHOJI Fcce-
JOBaHMH COCTaBMJIM OCOOM 3 JIETHErO BO3pacTa.
Pr10a, B OCHOBHOM BBIJIOBIIEHHAsI Ha CETh C s4eei
20-30 MM, B Oosilee KPYIHBIX S9YESIX pbIOa OTCYT-
ctBoBasia. CocTOosiHHME TOHaJA 30JI0TOTO Kapacs B
MIepHO ] MPOBEACHHBIX HCCIEIOBaHUI HAXOIUJIVIChH
Ha V u VI-1I 3penoctr, B OCHOBHOM OBLIH TEKyUHE

(hopMmeI.
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Ta6manua 4 — MopdoMeTpust ITacCTHYSCKUX MPU3HAKOB cepeOpsiHoro kapacs 03. ConoHIs! (n=9)

[puznaku min max M m ) Cv
L, Mmm 98 124 115,78 2,43 7,29 6,30
1, MM 81 104 94,11 2,00 5,99 6,36

Q,r 20,5 30 26,89 0,93 2,79 10,36
q, T 14,5 27 22,76 1,28 3,85 16,92
coomnouenue k onune mena (1), %
lc 28,42 31,72 30,26 0,40 1,19 3,92
aD 49,47 54,21 52,02 0,60 1,79 3,45
pD 18,95 24,21 21,57 0,60 1,80 8,35
aP 26,44 30,11 28,89 0,37 1,11 3,84
aVv 50,53 54,84 52,47 0,58 1,75 3,34
aA 74,21 82,72 77,36 0,76 2,27 2,93
P-v 22,11 27,16 24,19 0,52 1,57 6,49
V-A 25,26 33,33 27,48 0,79 2,38 8,66
Ica 13,68 20,43 17,48 0,67 2,00 11,46
H 35,58 40,74 37,85 0,52 1,57 4,15
hca 15,38 19,26 17,88 0,45 1,34 7,52
h 13,17 15,05 14,13 0,20 0,61 4,32
ID 29,47 34,95 32,60 0,67 2,02 6,20
hD 12,50 18,95 15,90 0,83 2,48 15,62
1A 9,38 11,83 10,40 0,35 1,05 10,06
hA 17,20 19,35 18,26 0,26 0,79 4,34
1P 16,05 20,43 18,08 0,41 1,22 6,77
\Y% 18,33 20,43 19,28 0,22 0,67 3,47
Ics 22,58 24,73 23,65 0,26 0,79 3,34
lem 21,51 25,81 23,32 0,48 1,44 6,18
Ici 14,90 18,82 17,12 0,48 1,43 8,35
coomHowenue k onure conoswl (Ic), %
ao 27,12 33,33 29,01 0,63 1,90 6,53
o 18,64 22,22 20,17 0,35 1,04 5,17
op 50,00 56,14 52,33 0,72 2,17 4,16
io 35,09 39,26 36,40 0,42 1,27 3,48
he 82,76 96,30 87,79 1,54 4,61 5,25
hco 58,33 68,52 63,15 1,06 3,18 5,03

Ipumeuanue: L — niomHa Tena, | — anuHa Tenma 6e3 XBOCTOBOrO IuIaBHHMKA; Q — Macca, q — Macca Tena 0e3 BHYTPEHHOCTEH,
aD — anTenopcanbHOE paccrosHue; pD — moctaopcansHOe paccTosiHue; aA, aV, aP — paccTosHHE JO OCHOBaHHMS aHAJIBHOTO,
OpIOLIHBIX M TPYIHBIX IUNIABHUKOB COOTBETCTBEHHO; P-V -paccTosHME MEXIy OCHOBaHHMSMHM TPYJHOTO U OPIONIHOTO IIABHUKOB;
V-A — pazmep npoMeKyTKa MEXIy OpIOIIHBIM M aHAJbHBIM IUTABHUKOM; lca — [uIMHa XBOCTOBOTO cTeliisl; Ic — mnHa ronoBsl;
a0 — AJMHA PBIA; O — JUAaMETp I7Ia3a; Op — 3arIa3HUYHbIA OTAEN ToNoBbl; he -BBICOTA TONIOBBI y 3aThIIKA; hco- BBICOTA TOJNOBEI
y a3, i0 — mupuHa 16a; H — Hanbonpimas BeicoTa Tena; h — HauMeHbInas Beicota Tena; 1D , 1A — anmiHa 0CHOBaHUS CIMHHOTO
U aHanpHOrO TuIaBHKUKA; hD, hA — BbICOTa CIMHHOTO M aHANBHOTO IUTaBHUKA; IP, IV — minHa TpyaHbIX W OPIOLIHBIX [IaBHHUKOB,
1Cs — nnuHa BepXHEH J0macTH XBOCTOBOTO TIaBHUKA; ICm — aniHa cpeqHeit JonacTé XBOCTOBOro IiaBHuKa; 1Ci — AiMHa HIDKHEH
JIOMaCTH XBOCTOBOTO IJIABHUKA.
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Taomumna 5 — OCHOBHBIC OMOJOTHYECKHE TIOKA3aTEeNN 30JI0TOr0 Kapacs U3 03. COOHITBI

BospactHoit Hauna (1), My Bec, r YOoutaHHOCTh
N Jons pei6 B %
paa MUH-MaKC cpenHsis MHH-MaKc cpenHsis 110 OyIETOHY
3 93-111 102,1 24-39 28,9 2,70 15 93,75
5 116 116 122 122 2,92 1 6,25
HUroro 93-116 105,8 24-122 34,75 2,72 16 100

ITomHaBI MOPhOMETPUYSCKHN aHAIIA3 30JI0TOTO
Kapacsi ipoBefieH Ha 10 oco0sx B J1a0OpaTOPHBIX
yCIIOBUsIX. Pe3ynmbTaThl HCCIENOBaHUS ITOKA3aH
cleayroIee: 30JI0Toi Kapach B 03. COJOHIIBI TIpea-
cTaBJIeH AjMHOK Tena ot 106 mm g0 123 mMm, Bec oT
21 r no 32 r monoBo3pensix ocobeit. [lonHple nan-
HEIC MPECTABICHBI B TAOIHUIIE 6.

Mepuctudeckre MpPU3HAKH 30JI0TOr0 Kapacs:
ayuerd B D 111 16-22, nyueit B A1l 6-8, myueii B P 1
10-13, my4geit B V I 6-9. KomrmaecTBO 1MO3BOHKOB KO-
nebanock oT 32 10 35, u3 Hux 20-22 TyJIOBUIIHEIC
nmo3BoHKH, 11-14 xaynanpasie. KonmaecTBo xabep-
HBIX TBIYMHOK Ha TIEPBOM KabepHO ayre 22-27.

[TonoBoe paznuune 0OHAPYKEHO TOJIBKO B HaH-
MEHBIIICH BBICOTE TEJIa, CPABHUTEILHO y CaMIIOB
OHO OKasajioch BhIlle, 3Hayenne Mdiff cocraBuiao
5,33.

B OonbniHCTBE BOZOEMOB BHEIIHUH BUJI Cepe-
OPSHOTO U 30JI0TOT0 Kapacs CUIIbHO MOX0XHU. HacTto
OHHU OOMTAIOT B OJHOM BOJOEME, OJHAKO II0 CBOEH
YCTOHYHMBOCTH CEpEeOpSHBIA Kapach IOCTEIICHHO
BBITECHSIET 30J10TOr0. Bu3yansHo rinaBHas 0coOeH-
HOCTb Pa3iu4us — I[BET, TO €CTh CepeOPsHBIN Ka-
pach UMeeT CepeOPUCTHIN U 3ETICHOBATO-CEPHIA TOH,
a 30JI0TOH Kapach OKpAIIeH B 30JI0THCTO-OPOH30-
BEIH 1BET (puC. 4).

Taomuua 6 — MophomeTpust TUTACTUYSCKHUX MPU3HAKOB 30JI0TOr0 Kapacs 03. Cononiisl (n=10)

[Tpu3Haku min max M m ) Ccv
L, mm 106 123 1152 1,46 4,61 4,01
1, MM 85 100 92,6 1,28 4,06 4,39

Q,r 21 32 26,4 0,85 2,70 10,22
q,T 19 26 21,74 0,60 1,89 8,68
coomnowenue k onune mena (1), %

Ic 28,00 32,26 30,98 0,42 1,32 4,27
aD 50,00 54,17 52,16 0,50 1,58 3,04
pD 21,54 25,00 23,18 0,34 1,09 4,69
aP 27,96 31,18 29,70 0,32 1,01 3,39
aVv 47,92 54,84 51,95 0,64 2,01 3,88
aA 71,88 80,00 76,78 0,78 2,48 3,23
P-v 19,58 24,60 22,54 0,46 1,45 6,45
V-A 23,60 28,42 25,98 0,53 1,69 6,51
Ica 15,00 18,70 16,63 0,36 1,15 6,91
H 35,48 39,56 37,44 0,41 1,30 3,47
hca 16,84 20,43 18,40 0,39 1,23 6,70
h 14,00 15,29 14,75 0,13 0,41 2,77
1D 31,25 36,47 33,52 0,52 1,65 4,92
hD 13,98 17,58 16,04 0,38 1,19 7,44
1A 8,60 12,94 10,96 0,41 1,31 11,91
hA 13,85 20,00 17,65 0,51 1,61 9,14
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Ipooonscenue mabauywvl

[IpuzHaku min max m ) (0\%

1P 16,48 20,00 18,08 0,36 1,15 6,36

\Y 17,58 20,22 19,19 0,26 0,82 4,29

Ics 23,00 29,41 25,00 0,70 2,20 8,81

lem 22,00 29,41 25,06 0,78 2,48 9,88

Ici 16,13 20,43 18,23 0,48 1,51 8,28

coomuouienue Kk onune 2onoswi (Ic), %

ao 26,67 31,67 28,49 0,47 1,50 5,25

0 18,00 21,43 19,72 0,33 1,06 5,36

op 50,00 53,57 51,95 0,43 1,36 2,61

io 36,67 41,35 37,69 0,45 1,42 3,76

he 81,48 92,86 85,13 1,18 3,73 4,38

hco 59,26 67,86 63,03 0,94 2,99 4,74
Ipumeyanne: L — nymmHa Tena, | — aumHa Tena 6e3 XBOCTOBOrO IUaBHHUKA; Q — Macca,  — Macca Tena 0e3 BHYTPEHHOCTEIH,
aD — anTenopcanbHOe paccTtosiHue; pD — moctmopcaneHOe paccTosiHue; aA, aV, aP — paccTosHMe 10 OCHOBaHMS aHAJIBHOTIO,
OpIOIIHBIX M IPYAHBIX IUIABHUKOB COOTBETCTBEHHO; P-V -paccTosiHMe MEXly OCHOBAaHUSIMH TPYHOTO U OPIOIIHOTO IJIABHUKOB;
V-A — pa3Mep npoMexyTKa MeXy OpIOLIHBIM M aHAJIbHBIM IIABHUKOM; lca — JJIMHAa XBOCTOBOTO cTeOIs; Ic — JIMHA TOJIOBBI;
a0 — JUIMHA PbUIA; O — JMaMeTp IV1a3a; Op — 3anIa3HUYHBII OTAEI roloBbl; he -BBICOTA IOJNIOBBI y 3aThUIKa; hco- BBICOTA rOIOBBI
y a3, io — mmpuna j6a; H — nHaubonpiuas Beicota Tena; h — HauMeHbas Beicota Tena; 1D , 1A — aiarHa OCHOBaHHSI CIIMHHOTO
U aHaJbHOTO I1aBHKKA; hD, hA — BbICOTa CIMHHOTO M aHAIBHOTO IUIaBHUKA; 1P, IV — ninHa rpynHbIX ¥ OPIOLIHBIX IJIABHUKOB;
1Cs — anuHa BepXHeH JI0macTé XBOCTOBOIO IUIaBHKKA; |Cm — AiMHA cpeHeii onacTi XBOocToBoro riaBHuka; 1Ci — [uinHa HIDKHEH

JIONACTH XBOCTOBOTO IUIaBHHKA.

Pucynok 4 — CepeOpsiHbIii (CBEpXy) U 30JI0TOH (CBHH3Y) Kapach BBIIOBICHHBII
u3 03. ComoHiisl, uoHb 2021 1.

N3yuenne 3aKOHOMEPHOCTEH W3MEHUYUBOCTH
pBIO ¥ BHYTPUBUAOBBIX TPYIITUPOBOK UMEET 0OJIb-
moe 3HaueHHe B JKoiorud. U3 Tpex OCHOBHBIX
(hakTOPOB PBOITIOIINH M3MEHUYHUBOCTH, HACJIC/ICTBECH-
HOCTb M OTOOp — (haKTOp M3MEHYUBOCTHU SIBISCTCS
WCXOIHBIM, TIEPBOHAYAIEHBIM B 3KOJIOT0-3BOJIOIH-
OHHOM acIiekTe. VI3MEeHYMBOCTh OpTaHU3MOB 00Y-
CJIOBIIMBAET CYIIECTBOBAHUE U COXPAHEHUE LIETIOCT-
HOCTH BHUJIa B PA3IMYHBIX YCIOBHAX KU3HU, U OJTHO-
BPEMEHHO OHa SIBIICTCS 00s3aTEILHOM MPEAOCHLI-
KOU 3BOJIFOIIMOHHBIX M3MEHEHUH [25].

158

B kaxmom BomoeMe (GOpMHPYETCs SKOJIOTHYEC-
CKas TIOIyJISAuUs Kapacs ¢ MOp(hoONOIOTHYeCKIMH
XapaKTEPHUCTUKaMH, KOTOPBIE 00eCIIeInBaloT 0ojiee
yCTOﬁ‘-IPIBLIﬁ TUIT OHTOI'CHE3a B JAHHLIX YCJIIOBHUAX
CpeJbl.

Mopdomornueckue oka3aTenu Kapacei 3Haun-
TCJIBbHO U3MCHAIOTCA OT 3KOJOI'NN OGI/ITaHI/IH, mpo-
MBICIIa W THAPOJOTHYECKOTO PEXKHMMa BOIOEMOB.
[omymsiimu xapacst cepedpsTHOTO B OTAEIHHBIX BO-
J0€Max MPOABIAIOT BBIPAXKCHHYIO INUIACTUYHOCTH
OCHOBHBIX MOP(OJIOTHYECKUX TPU3HAKOB B OTBET
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Ha M3MEHEHMsI YCIOBUI OKpyKarouie cpeasl. Psn
paloT OMMCHIBAIOT AAAIITALIY Kapaceil 1 BCEJICHLIEB
NP COBMECTHOM OOMTAaHUH U CITy4aeB BBHITECHEHUS
HAaTHBHBIX BHUIOB (Kapacel) n3 Bomoema, o0pasys
TeM caMbIM THOpuAHBIC opmbl. OOpa3oBaHUE TH-
OpumoB peIO B BOJOEMaXx SIBISCTCS OJHUM W3 TO-
Ka3aTelell HECOOTBETCTBYIOIIEIO JaHHOMY BHIY
COCTOSIHUSI HKOCHUCTEMBI, TIOHHKEHHOI'O HCIOJIb30-
BaHUs BUJOCHCIM(DUYHON HUIIN, HAPYIICHUN BOC-
MPOM3BOJCTBA POJUTEIBCKUX BUAOB. JleTalbHbIC
UCCIICIOBAHUS 3aKOHOMEPHOCTEH pa3BUTHUA U pa3-
MHOXEHHUS] THOPUIOB TIO3BOJIMIIN YCTAHOBUTH, YTO
MOCPEICTBOM rHOPHUIN3AIINHI PEANN3YETCS COXpaHe-
HUE TeHOMOB CKPEIIMBAIOLINXCS BHIOB B HeOaro-
MIPUATHBIX YCJIOBUSAX, C MOCIEAYIOIIMM BOCCTaHOB-
JIeHWeM TomyJisinuii BunoB. EctecTBeHHas rubpu-
IU3alMsT MOXKET HOCTUraTh OONBIIMX MACIITA00B
MIPU PE3KOM H3MEHEHUHM YHCIEHHOCTH OAHOTO U3
POICTBEHHBIX BHJIOB B €CTECTBEHHOM apeaje WM
MIPU WHTPOAYKUIWU OJM3KOPOACTBEHHBIX BUIOB B
HOBBIH BojioeM. [ MOpH bl XapaKkTepU3yIOTCS TIOBBI-
IIEHHOH HM3MEHYHBOCTHI0 MOP(OJOTHUYECKHX IPH-
3HaKOB W 3aHUMAIOT MPOMEXYTOYHOE TOJOKEHHE
MeXIy poaurenbckumu Bugamu. AWM. I'oproHoBoi
U COaBTOpaMH rHOpHIU3alMs Kapaceil B CTEIHBIX,
MIEPUOINYECKH TEPEChIXAIONINX O3epax OINHCHIBA-
eTca Kak ogHa u3 ¢opMm amanTtauui. ['mObpunsl ot
CKpEITUBaHUs ABYIIONIONH (OPMBI CepeOpSHOTO Ka-
pacsi ¢ 30JI0TBIM KapaceM HacleQyloT OT Hero Oe-
JBIA [IBET TIEPUTOHEANBHONW BBICTHIIKH U OoJbliee
geM y cepeOpSHOTO Kapacs KOJIMYeCTBO 3yOUMKOB
Ha KECTKOM JIyue CIIMHHOrO miaBHuka (20-22). Ot
cepeOpsIHOTO Kapacs — CBETIYIO0, C TOlyO0OBaThIM OT-
TEHKOM OKPACKY YellIyd U OoJIbIIee YeM y 30JI0TOTO
YHCII0 KaOCPHBIX THIUMHOK Ha MepBOH kaOepHOH
nyre (42-44). B mpoBeNeHHBIX HCCIEIOBAHUAX
IpU M3Yy4YEHHH Kapaced HaMu He ObUIM YYTEHBI
Takue NMPU3HAKK KaK MepUTOHEealbHasl BBICTHUIIKA
¥ KOJIMYECTBO 3yOUHMKOB Ha KECTKOM Jy4e CIIMH-
HoOTO TutaBHHKA. OTHAKO MPUHSITHE BO BHUMAaHUE
OJIHOTO U3 OTIMYUTEIbHBIX TPU3HAKOB, KaK KOJIH-
YEeCTBO *Ka0epHbIX THIYMMHOK Ha IIEPBOM xa0epHOH
JyTe TO03BOJISIET CYAUTh, YTO B HAIIUX YJIOBax I'-
OpugHbIX QopM He ObUIO: 22-27 TBHIYMHOK y 30-
JOTOTO Kapacst u 22-25 THIYHHOK y cepeOpsHOro
Kapacsi mpoTtuB 42-44 THYUHOK y THOPHUIHBIX
¢dopM Kapaceil B BBICHIXAIOIIMX BOJOEMax CTeH-
HbIX 03ep CeBepHoro Kazaxcrana. Imerotces Tak-
K€ OTJIMYHS MO0 KOJUYECTBY MMO3BOHKOB: 28,9 mT.
y rubpuaa npotus 29,2 mT. y 30JI0TOTO Kapacs
28,5 mT. y cepeOpsHBIX MO JUTEPATypHBIM J1aH-
HBIM, TOTJa KakK IO pe3yJbTaTaM MPOBEICHHBIX
UCCIIEJOBAHUN KOJIMUECTBO IO3BOHKOB Kapacel
cocTaBmwiIo 32-35 mir.

OpnHaxko THOPUABI 30JI0TOTO M CEPEeOPIHOTO Ka-
paceii crensbix 03ép CeepHoro Kazaxcrana [35, 6]
OTBEpraroTcs SAMOHCKUMH Hccienosarensimu. Oc-
HOBHBIC BO3Pa)KCHUS! MPOTUB CYLICCTBOBAHUS TU-
Opuza: KOIM4ecTBO *KaOEpHBIX TBIYMHOK OKOJo 40
LIT., HAJIMYHUE KECTKUX 3yOUNKOB HA OCHOBHOM He-
BETBHCTOM JIy4e JJOP3aJIbHOTO IUTABHUKA U «OT TEM-
HOTO 110 Y€PHOTO MEPUTOHEYM, KaK IOJDKHO OBITh
TIpU TUArHOCTHYIECKO# XapakTepuctuke C. gibelioy.
Taxum 00pa3om, HaNW4YKME Pa3HbIX MHEHUH U padoT
10 PacCIpOCTPAHEHUIO THOPUIHBIX U HETHOPUIAHBIX
hopm kapaceii B Bonoemax Kazaxcrana TpedyeT BbI-
sicHeHus Takconomuu pona Carassius B CeBepo-Ka-
3aXCTAHCKON BOJHOW CUCTEME B LIEJIOM U B CTEITHBIX
03Epax, B 4acTHOCTH. B pe3ynmpTare mMacmTaOHBIX
OOHUTHPOBOYHBIX MCCIeNOoBaHUl 50-X ro0B, TIPO-
H30IUIA CEephE3HBIE M3MEHEHUS! B CBA3M C MHTPO-
Oykuen (pa3nuaabiMu nyTaMu) Carassius auratus
n3 Kuras u BCEBO3MOXXHBIMU TpaHCQOPMALMSIMU
Kapacei MecTHBIX Homysinuii. Takum oOpazom, He-
00X0TMMO TIPOJOKEHHUE DKOJIOTO-OMOJIOTHIECKUX
HCCIIeIOBAaHNN Kapaceil, Uil BBIICHEHHS TaKCO-
HOMUYECKOT0 MOJOXKEHUSI U PhIOOX03IHCTBEHHON
NPOJYKTHBHOCTH Kapaceld B BOJOEMax MECTHOTO
Ha3HAYCHHS.

3ak/aoyenne

Bogna B 03. ComoHIIBI SIBISETCS MO XapaKTepH-
CTHKE BOJI 110 [[BETHOCTH OTHECEHA K BOJ]AM C MaJIOH
LBETHOCTHIO, ME30TPO(HBIM BOJOEMOM cO cnabo-
menouHor peakmueit cpenbl (pH 8,42). ITo comep-
JKaHHUIO KHCJIOPOJa BOAY O3epa MOYKHO OTHECTH K
YMEpPEHHO-3arPsS3HCHHBIM BOJIAM.

PesynbTaThl mpOBENEHHBIX HCCIEIOBAaHUU IO-
kazanu: 03. CoNoHIIBI ABISETCS BOJOEMOM MECTHO-
r0 Ha3HAYCHUS, C HAIMYHEM TPEX BHIIOB PBIO: cepe-
OpSTHOT'O M 30JI0TOT'O Kapacei KapauKoBoi (popMbI 1
pOTaHa-TOJIOBELIKH, SIBISIOLIETOCS KpailHe peKuM
BHJIOM ]ISl 3TOM MECTHOCTH U BEPOSITHO CITyYaiHO-
ro BCeJIeHIa B JaHHBIM BojoeM. JIOMUHUPYIOIIEM
BUJOM B 03. COJIOHIIBI SBISETCS CEepeOpsIHBIN Ka-
pacb — 84,4% ot obuero ynoBa. YIJIOB Ha ycuiHe
cepeOpIHOTO Kapacs B HAyYHO-HUCCIIE0BATEIHCKIX
cetsix coctaBui oT 0,2 o 15 kr/ceTs (cpenuss 5,23
KI/CETh).

CepeOpsiabiii kapace Carassius gibelio mipen-
cTaBiieH oco0siMu oT 2 1o 7 et. [lokazarenu 1uHbI
" Beca coctasuwiad oT 106 mo 285 MM mo aOCOIIFOT-
HOM jnuHe, 1 oT 19 mo 357 r mo macce. YnuraH-
HOCTh o PynpTOHY M3MeHsnack ot 2,20 1o 3,70 B
cpenHeMm coctamia 2,91. B yrnoBax cepeOpsHOro
Kapacsi JOMHHUpOBaiu ocodu B Bozpacte 5 net. Co-
OTHoIIIeHUE 1oJIoB cocTaBmiio 30:1, mpeobnaganue
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CaMOK HaOJIFO/IaeTCs BO BCEX BO3PACTHBIX TPYIINAX.
70% BBUIOBJIIEHHBIX PHIO OBLTH OTHEPECTUBIIMMUCS
ocobsmu co cragueii ronan VI-II, ocraasHbie 0coOu
VMENH TOHAAB! V CTaJNH 3PEIIOCTH.

3omoToit kapack Carassius carassius IpeiCcTaB-
JIEH 0co0sAMH OT 3 10 5 ner, aOCoaroTHas yIMHA
tenma cocrtaBuiia ot 116 mo 200 MM, macca ot 24 10
122 1. CooTHOIIEHUE TOJIOB cOocTaBmWiIO 1:3 ¢ mpe-
oOnalaHueM caMOK. YTHUTaHHOCTh 1Mo DynbToHy
BapsupoBaya ot 2,40 no 2,98 B cpennem 2,72. Oc-
HOBY YJIOBOB 30JIOTOTO Kapacsi COCTaBWJIM 0COOH
3 net ¢ roHagamu Ha V u VI-II craguu 3penoctu.
Nzyuenne Mopdormornueckux Mpu3HAKOB U MPUHS-

THE BO BHUMaHHE OJHOTO U3 OTJIMYMTENBHBIX MPH-
3HAKOB, KaK KOJIHMYECTBO >Ka0CPHBIX THIYMHOK Ha
MEepBOH ’ka0epHOM Ayre Mo3BOJSET CYAUTH, YTO B
HaIIUX yJoBax ruOpuaHbIX GopMm He Obuto. OgHa-
KO, TAaHHOE TIPEIIO0JIOKEHNE HE NCKITI0YaeT HeoOXo-
JUMOCTH TIIATEIBHOTO MOP(O-OHOJIOTHIECKOTO U
TEHETHYECKOT0 aHalInu3a Kapaceil Ui UCKIIIOYEeHUs
WIN BBISIBICHUS THOPUIHBIX (JOpM B CTEMHBIX 03€-
pax CesepHoro Ka3axcraHna.

Paboma ewvinonnena 6 pamxax npoexma
AP09259969 «Dxonocuneckuii MOHUMOPUHE 8000-
emos Ceseprozo Kasaxcmanay.
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ASSESSMENT OF FS-1 GENOTOXIC EFFECT
ON THE BUCCAL EPITHELIUM OF RABBITS

Antimicrobial activity of the drug FS-1 is due to the content of iodine halogen, which is quite active.
Currently, potassium triiodide-based preparations, such as Lugol’s solution, lodopyron, Betadine and
others, are already used as antiseptics. Studies have already been conducted confirming the ability of
FS-1 to increase the permeability of the bacterial cell membrane, which allows antibiotics to act more
efficiently, and in vitro and in vivo studies have been conducted to evaluate the cytotoxicity and geno-
toxicity of FS-1 in laboratory animals with systemic exposure. In this experiment, effect of FS-1 on the
site of primary contact, the buccal epithelium, was studied. Based on the experiment results, we could
conclude about the possible use of FS-1 as an oral antiseptic. Three rabbits were used in the experi-
ment, buccal epithelium smears of which were taken before the administration of 4 mg/kg FS-1 (control
samples) and after the administration of FS-1 (experimental samples). Total period of FS-1 daily admin-
istration was 14 days, which is a period for self-renewal of the epithelium. Obtained smears of the cells
were examined under a microscope for the presence of cytogenetic aberration. As a result, there was
no significant change after administration of FS-1, since the level of cells with karyolysis, karyorrhexis,
micronuclei, and nuclear protrusions remained at about the same level. Therefore, it was concluded that
FS-1 does not cause cytogenotoxic effect upon prolonged exposure to rabbit buccal epithelium.

Key words: FS-1, iodine, buccal epithelium, cytogenotoxic effect, karyolysis, karyorrhexis, micro-
nuclei, nuclear protrusions.
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KosiHAapAbl OYKKaA anuTeAuiiiHe
®DC-1 reHOTeKTIAIrH 6arasay

®C-1 npenapaTbiHblH MMKPOOKA KapChl OEACEHAIAIr M0A raAOreHiHiH KypambiHa 6aiAaHbICTbI,
oA eTe beAceHAl. Kasipri yakbiTTa KaAmii TPMOAMAIHE HEri3AeAreH rnpenaparrap, MbliCaAbl, AyroAb
epiTiHAaici, MoaonmpoH, betaamH eHe 6ackarapbl aHTUCENTUKTEP peTiHAe KoAsaHbiAaabl. DC-1
6aKTEePUSABbIK, >Kacylwla MemOpaHacbiHblH, OTKI3rilLTIriH  >KOFapblAaTy KaGIAeTTIAIrH  pacTaMTbiH
3epTTeyAep XYPrisiaai, 6YA aHTMOMOTUKTEPAIH TUIMAIPEK BPEKET eTyiHe MyMKIHAIK 6epeai, aA in vitro
JKOHE in Vivo >XyreAepiHAe 3epTxXaHaAblK, >KaHyapAapAa LMTOTOKCMKAAbIK, KOHE FeHOTOKCUKAABIKTbI
6aranay YLIiH 3epTTeyAep Xypridiaai. bya akcnepumenTTe MC-1-TiH aAFawKpl HGaniAaHbIC TOPabbIHa,
OYALLBIKET 3MNUTEAMIIHE Bcepi 3epTTeAAl. DKCMEepUMEHTTE Yl KOSIH KOAAaHbiAAbl, 4 mr/kr (DC-1
(6akplray yAriaepi) eHrisiareHre aeniH sxaHe DC-1 (3KCMEPUMEHTTIK YATiAep) KabblAAaFaHHaAH KeniH
aAblHFaH OYpPLIK 3nUMTeAUniHiH, XarbiHAbIAAPbl. DPC-1-Ti KYHAEAIKTI KOAAQHYAbIH KaAMbl KeseHi 14
KYHAI KypaAbl, OYA 3MUTEAMMAIH ©3AIrHEH XKaHapy Ke3eHi. AAblHFaH >KacyllaAapAblH KaFbIHAbIAAPSI
UMTOreHeTUKaAbIK, abeppaumsHbiH,  6ap->KoFblHA  MMKPOCKOMMNeH KapaaAbl. HatmxeciHae ®OC-1
KabblApaFaHHAH KeWiH anTapAblKTal e3repic GOAFaH >KOK, OWMTKEHi KapuMOAM3, Kapuvopekcus,
MMKPODAEKTP >KOHE SIAPOAbIK, MpoTe3Aepi 6ap >KacyllarapAblH AEHreni wamameH Gipaen AeHrenae
Kaaabl. CoHAbIKTaH, FS-1 KOsiH 6yKaAbAbl SMUTEAMIIHE Y3aK, YaKbIT 8CEP ETKEHAE LMTOr€HOTOKCHMKAAbIK,
acep eTnenAi AereH KOpbITbIHABIFA KEAAI.

Tyiin cesaep: PC-1, moa, OYKKaAbAbl 3SMUTEAMI, LIMTOreHOTOKCMKAAbIK, 9Cep, KapuOAM3,
KapUopeKCUC, MUKPOIAEMEHTTEP, SAPOAbIK, LbIFYAQP.
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OueHka reHoTokcu4HocT OC-1
Ha 6YKKaAbHbIM 3NUTEAMiIA KDOAUKOB

AHTUMMKPOOHasi aKTMBHOCTb AekapcTBeHHoro npenapata PC-1 06ycAOBAeHa COAep KaHMeM
ranoreHa MoAa, KOTOPbIN IBASIETCS AOBOAbHO aKTMBHbIM. B HacTosiLLee Bpems B KauecTBe aHTUCENTUKOB
y>Ke NMPUMEHSIOTCS NpenapaTtbl Ha OCHOBE TPUMOAMAQA KaAUsl, TakMe Kak pacTBop Atoroas, MoaonmpoH,
betaanH 1 Apyrve. PaHee yxe OblAM MPOBEAEHbI MCCAEAOBaHMS, MOATBEPXKAAIOLIME CMOCOOHOCTb
®C-1 yBeAMUMBaTb NPOHULIAEMOCTb KAETOUYHOM MEMOpPaHbl 6aKkTEPUM, YTO MO3BOASET aHTMOMOTMKAM
AENCTBOBaTb 3(PpeKTMBHEE, a Tak>Ke OblAM MPOBEAEHbI MCCAEAOBAHMS in Vitro M in vivo OLeHKM
LUMTOTOKCMYHOCTM 1 reHoTokcMuHoCcT (DC-1 Ha AabOpPaTOPHbIX XXMBOTHbBIX MPU CUCTEMHOM BO3AEI-
ctBuK. B AaHHOM 3KcnepmmeHTe 6bIA0 n3yueHo BAnsHMe DPC-1 Ha yuyacToK MepBMYHOrO KOHTaKTa —
OYKKaAbHbIN 3NMUTEANIA. MICXOAS 3 PE3YABTATOB 3KCMEPUMEHTA, Mbl MOTAM CAEAATb BbIBOA O BO3MOXKHOM
npumeHermn AOC-1 B KauecTBe OpPaAbHOro aHTMcenTuka. B akcneprmeHTe GbiAM MCMOAb30BaHbI TPU
KPOAMKA, Ma3Kun OYKKAAbHOT O 3MUTEAMS KOTOPbIX ObiAM B35Tbl AO BBeAeHMS 4 MI/Kr (DC-1 (KOHTPOAbHbIE
o6pasupl) 1 nocae BeeaeHns MPC-1 (3kcrnepumeHTaAbHble 00pasupl). O6LIMIA NEPUOA EXEAHEBHOTO
BeeaeHus DC-1 coctaBuA 14 AHEN, YTO SIBASETCS MEPUOAOM AAS CaMOOOBHOBAEHUS 3MUTEAMSI.
[ToAyYeHHblE Ma3kM KAETOK ObIAM MCCAEAOBaHbI MOA MMKPOCKOMOM Ha HaAMYME LIMTOrEHETUYECKMX
abeppaummn. B pesyabtaTte He ObIAO BbISIBAEHO 3HAaYMTEABHOTO M3MeHeHus nocAe BeeaeHns OC-1, Tak
KaK YpOBEHb KAETOK C KapUMOAM3MCOM, KapMOPEKCMCOM, MUKPOSIAPAMM U SAEPHBIMU TMPOTPY3UIMU
OCTaBaACs! MPUMEPHO Ha TakoM XKe ypoBHe. CAeAOBaTeAbHO, OblA CAEAAH BbIBOA O TOM, 4To DC-1 npu
AAUTEABHOM BO3AEMCTBUM Ha OYKKAAbHbIN 3MUTEAUI KPOAMKOB HE OKa3biBaeT LMTOreHOTOKCMYECKOro

BANAHNA.

KatoueBble caoBa: DC-1, 1oa,

OYKKaAbHbIN  3MUTEAMH,

LIMTOreHOTOKCH4eCKoe BAUSAHME,

KapMOAM3UC, KAPUOPEKCHC, MUKPOSIAPA, SAEPHbIE MPOTPY3NK.

Introduction

There are many iodine-containing pharmaceuti-
cals, among which are antiseptics based on potas-
sium triiodide — Betadine, Lugol’s solution, Iodo-
pyron, iodonate and so on [1,2]. The use of iodine is
not limited by medicine; it is also used in industry
for the production of liquid crystal displays, high-
power gas lasers based on excited iodine atoms,
halogen lamps, lithium-ion batteries for cars and
etc [3]. Except simple solutions of iodide and potas-
sium iodide, there are also iodophors — complexes of
triiodide with polymers, which when applied to the
skin do not cause skin irritation, but at the same time
they have antimicrobial properties. For example, a
study of the irritant effect on the eyes of rabbits with
the instillation of 1.5-2% povidone iodine for three
days led to damage to the cornea [4]. Nevertheless,
the use of a 5% povidone-iodine solution in the fun-
gal keratitis model was more effective than using
5% natamycin [5].

Among halogens — iodine stands out for its dis-
tinctive characteristics. The large electron shell and
the increased internuclear distance determine the
isolation of the nucleus [6]. The addition of strong
Lewis acids (Li*, Na*, K*) to the medium increases
the solubility. Due to this property, iodine becomes

more mobile and can be easily polarized by other el-
ements, such as lithium. Regarding solubility, iodine
dissolves in substances that can polarize it, for ex-
ample, water, possessing oxygen in its composition,
which polarizes iodine. Upon dissolution of iodine,
the solution becomes brown, and polyiodides blue
or brown [7]. lodine can interact with other organic
substances, forming complexes of the type: [(amino
acid)] K*-137, which is the equation of the simplest
complex compounds of iodine. For example, in
a complex with glycine, potassium, and water, an
iodide ion interacts with six glycine molecules and
forms an energetically stable structure [8,9]. When
interacting, for example, with aromatic molecules,
diiodide forms charge-transfer complexes, in which
iodine acts as a Lewis acid. Such complexes are
studied in the framework of supramolecular chemis-
try of iodine, which includes other iodine complexes
with the properties of forming donor-acceptor, hy-
drophobic, hydrogen and halogen bonds [10,11].
Iodides also form complex compounds with
lithium and potassium halides, polypeptides and
a-dextrin, which can affect the stability of the struc-
ture. For example, a-dextrin is a component of the
drug Armenicum intended for the treatment of HIV
infection, and in these complex iodides are located
inside the dextrin helix and exhibit acceptor proper-
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ties for a-dextrins and donor properties for lithium
halides [12]. In combination with phenylalanine, io-
dides dimerize phenylalanines, which leads to the
formation of hydrogen bonds between amino acid
molecules and ensures the binding of the entire mol-
ecule to a three-dimensional structure [13]. In com-
bination with amylose, an increased or decreased
concentration of iodides determines a shift of system
equilibrium to the corresponding direction. A key
observation is also that with the addition of iodide
to the polyiodide chain in the amylose molecule it
becomes less stable, which makes it very different
from the complex of iodine with xylan. Also, the
polypeptide complex of iodine with magnesium and
lithium chloride in FS-1 exhibits inhibitory prop-
erties for Mycobacterium tuberculosis RNA poly-
merase, which disrupt the process of transcription of
bacterial RNA leading to cell lysis. In addition, FS-1
increases the permeability of the bacterial cell mem-
brane for antibiotics, which makes therapy more ef-
fective [14].

Despite the fact that iodine, which is part of FS-
1, is bound to a complex with bioorganic ligands,
its antimicrobial activity persists. Similarly, in rela-
tion to the multiresistant strain of M. tuberculosis
SCAID 187, the minimum inhibitory concentration
is 27.7 ug / ml [15]. In this regard, assessment of the
damaging effect on the site of primary contact, when
taking FS-1 inside, that is, the mucous membrane of
the oral cavity is relevant. Previously, cytotoxicity
and genotoxicity of FS-1 were evaluated on a battery
of tests, which include in vitro and in vivo studies in
laboratory animals within systemic exposure [16].
In the conducted experiment, FS-1 acted directly on
the buccal epithelium, consequently the study was
aimed to investigate the local effect of FS-1.

Materials and methods

Animals. Healthy male 6-8 month old rabbits
weighing 2.3kg+10% were obtained from the Ka-
zakh Scientific Research Veterinary Institute, Al-
maty, Kazakhstan. Animals were held under barrier
conditions in a biosafety level III animal laboratory
at 23+2°C, 50£10% relative humidity, 12/12 h light/
dark cycle. All the animals received the standard
forage (Assortiment Agro Ltd., Russia) and deion-
ized water consumed ad libitum. According to rec-
ommendations of the OECD guideline 405, 2-3 rab-
bits are used for similar tests.

Design of experiment. Three rabbits orally re-
ceived aqueous solution of FS-1 at dose of 4 mg/
kg (estimated dose for clinical study) for 14 days.
Smears of buccal epithelium obtained before ad-
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ministration of solution were considered as control
sample smears, then smears of buccal epithelium
obtained on 15" day were considered as experimen-
tal sample smears. Aqueous solution of FS-1 was
administrated by syringe. After experiment rabbits
were not euthanized. The study was approved by
the Ethics Committee of the Scientific Center for
Anti-Infectious Drugs (protocol No. 9, from May 4,
2018).

Microscopic preparations were fixed by 96%
ethanol and stained by Giemsa (5% solution), be-
cause it is the basic staining method for detection of
cytogenetic aberrations.

Cells were analyzed for the presence of cyto-
genetic lesions, proliferation arrest, apoptotic and
necrotic cells. As amount of obtained cells was not
very large and not enough for calculating one thou-
sand cells, up to ten cells from one rabbit were taken
into account for measuring degree of cytotoxico-
logical and genotoxic impact. According to pictures
the most frequent cytogenetic lesions were nuclear
protrusions, karyopyknosis and apoptotic bodies
presented even before administration of iodine co-
ordination compound. Similar picture was observed
after subchronic administration, level of which was
not significantly different from those obtained be-
fore the introduction of iodine coordination com-
pound aqueous solution.

Cells with aberrations were calculated as ratio
between amount of cells with aberration and normal
cells. Aberration index (Al) was calculated as the
ratio of the total number of cells with aberrations to
the total number of analyzed cells.

Statistical analysis. The mean value (X) and
standard deviation (SD) were calculated for each
variable measured and analyzed statistically by Wil-
coxon matched-pairs signed rank test to determine
significant differences between groups at P< 0.05.

Results and discussion

During analysis of buccal epithelium cells, we
noticed normal cells with unchanged morphological
structure as well as cells with micronucleus, nuclear
protrusion, karyolysis, and karyorrhexis (Figure 1).

Figure 1 shows microphotography of rabbit buc-
cal epithelium cells and types of cytogenetic aber-
rations. Normal buccal epithelium cell has full and
undamaged structure of nucleus. Nuclear protrusion
is a one of the types of cytogenetic aberrations, like
micronucleus it can be formed by fragments of chro-
mosomes or by whole chromosomes lagging behind
in violation of the spindle of division. Karyorrhexis
(disintegration of the cell nucleus into parts) and



A.E. Aitynova et al.

karyolysis (dissolution of the cell nucleus particles Microscopic observation of buccal epithelium
that has disintegrated due to karyorrhexis) are the  cells let us reveal amount of cytogenetic aberrations
final stages of necrobiotic cell death. both in control and experimental sample (Figure 2).

d e f

a —normal buccal epithelium cells; b — nuclear protrusion;
¢, d — karyolysis; e — micronucleus; f — karyorrhexis

Figure 1 — Buccal epithelium cells

Figure 2 — Types and amount of aberrations in buccal epithelium
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As a result of the microscopic analysis, cells
with karyolysis, karyorrhexis, micronuclei, nuclear
protrusions that formed during cell division were de-
tected, but their quantity in the experimental group
did not exceed the control group (p = 0.125). More-
over, the cytogenetic aberration indices in the initial
samples of buccal epithelial cells were significantly
less than the control indices of the cytogenetic aber-
ration level of human buccal epithelium [17]. Prob-
ably, observed cells are associated with spontaneous
mutations occurring in the buccal epithelium.

Studies of FS-1 genotoxicity and cytotoxicity
in vitro and in vivo has been conducted repeatedly
[18]. In addition, it was found that potassium iodide
affects apoptosis of genetically modified lung cancer
as aresult of increased intracellular levels of iodides,
which leads to a significant decrease in tumor size
[19]. A study of the influence of molecular iodine on
the development of carcinogenesis of the mammary
gland revealed that iodine induces apoptotic activ-
ity against cancer cells, which manifests itself in a
cytotoxic effect [20]. A similar mechanism of action
of iodine and its compounds can manifest itself in
various directions, namely, by the formation of oxi-
dative stress, apoptosis, necrosis, cell cycle arrest,
decrease in the proliferation rate, or in altered cell
differentiation. The type of observed mechanism
depends on the dose and iodine exposure time. For
example, iodine concentration of 20 millimoles con-
tained in povidone-iodine inhibited the proliferation
of MCF 7 breast carcinoma, IPS melanoma, A549
and H1299 lung carcinoma, and a Lugol’s solution
with an iodine content of 20-80 millimoles reduced
the growth MCF-7 cells. Significantly high doses
of molecular iodine were also studied: 50, 100, 200
millimoles in the composition of povidone-iodine
and Lugol’s solution, among which the highest con-
centration of 200 millimoles induced decrease in
proliferation rate by about 70%, and in the case of
Lugol’s solution a significantly lower effect of re-

duction in 26%. At lower concentrations of 50 and
100 millimoles, cell proliferation decreased by 63%
and 56% [21, 22]. These studies allows us to suggest
the efficacy of povidone-iodine, Lugol's solution,
and triiodide as antitumor agents. We suppose that
high concentration of FS-1 may explain manifested
forms of cells, which are consistent stages of nec-
robiosis. As it is known, karyolysis is the final and
irreversible stage, implying the inevitable cell death,
while apoptosis manifests itself in a violation of the
cell membrane integrity and structure of the cell nu-
cleus, which leads to its fragmentation, as a result of
which micronuclei formed in our study [23]. Also,
cells that were formed as a result of abnormal course
of cell division, namely at the stages of interphase
and anaphase mitosis, were noticed [24]. Budding
of nucleus in interphase and the lagging of nuclear
fragments from chromosomes in anaphase led to the
formation of nuclear protrusion [25]. Mitotic errors
could be caused at the level of spontaneous muta-
tions, while necrosis could take place due to high
concentration of iodine, which caused damage to the
cell [26].

Conclusion

Based on the obtained results, it can be conclud-
ed that FS-1 does not cause cytogenotoxic effect on
buccal epithelium cells during prolonged exposure
to the oral mucosa of rabbits.
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