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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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Kasakcran Pecriy6amkachl BiAiM >KaHe FbIAbIM MUHUCTPAITiHIH fbIAbIM KOMUTETI
«YATTbIK, GUOTEXHOAOT WS OPTAABIFbI» PECTYOAMKAABIK, MEMAEKETTIK KacinopHbl, Kasakcra, Hyp-CyATaH K.
*e-mail: tarlykov@biocenter.kz

Exceari Caprinae nareonpoTeoMAbIK,
3epTTeyAepi: LLOAY

HeoAuT padyipiHAE aAAMAAP KOV MeH eLLKIAepAi aAAbIMEH €T, CYT XKBHe XKYHIe OHal KOA XKeTKizyre
6oAaTbIHAbIKTaH 6aFa 6acTaabl. OcblAaiilla, exkeAri yakbiTta Caprinae epre KOHbICTaHy MEH eriHLLIAIKTiH
AAMYbIHAQFbI  Heri3ri  >kaHyapAapablH  6ipi  6oAFaH. [1aA€OHTOAOTMSIABIK, >KOHE apPXEOAOTMSIAbIK,
MaTepranpap 6oibiHia Caprinae exeAri akybi3AapblH TaAAQy OAAPAbIH KOLLi-KOHbI TYpaAbl >KaHa
MOAIMETTEp allaAbl, eXeAri apaMAAPAbIH TaMaKTaHy PauMOHbl, MOAEHWETI MEH DAETTEPIH 3epTTeyAI
TOABIKTbIpaAbl. BYA Makaaasa maAeonpoTeoMuka 9AICTepPiH TaAKbIAAMMbI3, COHAAM-AK, MATPULLAABIK,
GEeACEHAIPIArEH Aa3epAIK AeCOPOLMSA/yaKblT apaAbIFblHbIH MacC-aHaAM3aTOPbIMeH MoHAaHy (MALDI-
TOF MS) xeHe TaHAEM Macc-CriekTpoMeTpuschbl 6ap cyiblk, xpomaTtorpadums (LC-MS/MS). CoHpait-ak,
€XKeAri KOMAapAbl 3epTTey CaAaCbIHAAFbl MAHbI3AbI XKaHAAbIK TAPAbI KOHe caprinae naAeonpoTeoMmMKachl
JKakblH apaaa KaHaam 6arbiTTa AAMUTbIHBIH KapacTbipambi3. COHbIMEH KaTap, €XKeAri aKybl3AapAblH
AEPEKTEPIH TaAAQYAQFbl XKAAMbI YCbIHbICTAp KAPaCTbIPbIAAAbI, MbICaAbl, 6aFAapAaMarap, aAropuTMAEP
KeHe MaAimeTTep 6asacbiHa KoMblAaTbiH TaAanTap. CoHbIMEH KaTap, MPOTEOMMKAAAFbl HETI3ri i3aey
AATOPUTMAEPIH cunaTTarn, NenTUATEP MeH aKybI3AAPAb! TAAAQY YLLIH OAAPAbIH TMIMAICIH aHbIKTaMbI3.
ByA Makanapa 6i3 ManeonpoTeOMMKaHbIH, SAICTEPIH, €XEAri TapaAfaH akybl3 CyOCTpaTTapbiH >KaHe
€XKEATi YATIAEPMEH XKYMbIC ICTeYAiH HEerisri MpuHUMNTepPiH TaAKblAaiMbI3. COHbIMEH KaTap, OYA LIOAY
KOAAQreH, KepaTuH XXoHe CYT aKybl3Aapbl CUSKTbl exkeAri Caprinae akybl3AapblHbIH HEri3ri 3epTTeyAepiH
cunaTTampbl.

Ty#iH ce3aep: exeAri akybi3pap, naseonporeomuka, Caprinae.

4 © 2021 Al-Farabi Kazakh National University
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MaAeonpoTeomMHble UCCAEAOBAHMSE
ApeBHux Caprinae: 0630p

B 3moxy HeoAMTa AIOAM HayaAM MacTW OBEL M KO3, B MEPBYID O4vepeAb, M3-3a OOAee Aerkoro
AOCTYyIa K MSICY, MOAOKY 1 wepcTu. Takm ob6pasom, B ApeBHre BpemeHa Caprinae 6bIAM KAIOHYEBbIMM
>KMBOTHbIMM B PasBMTUM PaHHETO OAOMALLHMBAHWUS U 3eMAEAEAMs. AHaAM3 ApeBHMx 6eakos Capri-
nae ro MaA€oOHTOAOTMYECKMM M apXEOAOrMYECKMM MaTepuanam OTKPbIBAET HOBblE AaHHble 00 MX
MUrpaLymm, AOMOAHSET UCCAEAOBAHUSI PaLMOHA MUTAHUS APEBHUX AIOAENM, UX KYAbTYPbl U MPUBbIYEK.
3AeCb Mbl 06CYXKAQEM METOAbI MAAEONPOTEOMMKM, TakMe KaK MaTPUUHO-aKTMBMPOBAHHAs AasepHast
AECOpPOUMA/MOHM3ALMS C BPEMSITIPOAETHbIM Macc-aHaAnsatopoM (MALDI-TOF MS) 1 kmnakocTHas
XpomaTorpacus ¢ TaHAeMHon Macc-cniekTpomeTtpueint (LC-MS/MS). Takxke paccMOTpuMM BakHerLme
OTKPbITMS B 06AACTMN M3YUYEHUS APEBHMX OBEL, M B KaKOM HarpaBAeHuMM naAseonpoteommnka Caprinae
OyAeT pasBuBaTbCa B OAM>KaNLLee Bpems. AOMOAHUTEABHO PACCMOTPEHbI 00LIME PEKOMEHAALIMN NPU
aHaAM3€e AQHHbIX APEBHMX OEAKOB, HarNpMMep NpPOorpammbl U TpeboBaHKUs K 6a3am AaHHbIX. Kpome Toro,
PACCMOTPMM OCHOBHbIE B NMPOTEOMMKE MOMCKOBbIE AATOPUTMbI, @ Tak)Ke BbIIBUM 3(P(DEKTUBHbIE N3 HUX
AASI MAEHTUDUKALMM NENTUAOB M OEAKOB. Takyke ornmcaHbl ApEBHUE CyOCTpaThl AAS BbIAEAEHNS BeAKa
M OCHOBHbIE MPUHLMIbI paboTbl C ApeBHUMM obpasuamu. B 3Tom 0630pe onmchbiBalOTCS OCHOBHbIE

NCCAEAOBaHUA 6eAKOB APEBHUX Caprinae, TaKMX KaK KOAAAreH, kepatmH 1 MOAOYHbIe 6GeAKu.
KAroueBble cAaoBa: 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 ameloblastin (AMBN), amelotin (AMTN), emelin
(ENAM) and odontogenic ameloblast-associated
Similar to the study of ancient DNA, the main  protein (ODAM), and matrix proteases (MMP20
protein materials in ancient samples are bones and ~ and KLK4). Of particular interest is the protein ame-
teeth. Bone proteome studies have become com-  logenin, whose gene is located on the X- (AMELX)
mon practice in the detection of collagen type 1  and Y-chromosome (AMELY) [17]. Thus, identifi-
(COL1) in the case of fingerprinting of ZooMS  cation of AMELY peptides using proteomic meth-
collagen peptides [1, 2]. In terms of the quali-  ods allows the determination of male sex (XY), and
tative composition of proteins, dentin and bone  the absence of an amino acid sequence may indi-
proteomes are similar, since they have a common  cate that the sample belongs to a female body (XX).
origin from ectomesenchyme [13]. Thus, ancient ~ Such gender identification can be applied not only
dentin and bone samples contain the dominant to archacological people but also to fauna samples,
amount of the COLI protein [14]. A small frac-  which is an alternative to DNA-based sex determi-
tion of their proteome is represented by non-  nation [16].
collagen proteins (NCPs), such as albumin and Recently, paleontological research has relied on
biglycan, difficult to detect in mass spectrometry  alternative sources of protein, such as cultural heri-
experiments. However, they contain more varia-  tage materials or ancient tooth tartar [6, 19]. A large
tions in the SAP sequence compared to collagens,  amount of protein is present in the mummified re-
thus being of phylogenetic interest [2]. mains of humans and animals, as well as garments
To date, few studies of the enamel proteome  made from animal skin [20].
have been carried out; it is worth noting that the
studied archaeological samples are similar in com- Limitations and features of work with an-
position to the enamel of modern samples, thus, it  cient proteins
should be assumed that the enamel is well preserved
over time and possibly protected from diagenetic ef- Due to its high sensitivity, mass spectrometry
fects [15, 16]. The enamel proteome differs signifi-  has become a key method for the analysis of ancient
cantly from bone and dentin, which contains specif-  proteins, despite this, standard methods of protein
ic proteins: amelogenins (AMELX and AMELY),  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
3033.340.2, 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



Paleoproteomics studies of ancient Caprinae: a review

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 GPSGEOGTAGPOGTOGPQGFLGPOGFLGLOGSR 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 [ron 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 B-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].

Palaeoproteomic 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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O OU3INOAOTUYECKUX MPEATTOCDBIAKAX
M OCHOBOIOAATAIOLLUX AKCMOMAX
MbILUAEHUA

YenaoBeyecKkasi NamsaTb (PyHKLUMOHMPYET Ha HECKOAbKMX YPOBHSIX. [lepBMUHAs namsiTb Hamnpsmyto
CB$13aHa C CEHCOPHbIM 3areyaTAeBaHMeM M AOKAAM3YeTCs B Tanamyce. YeAoBeueckoe MbILLAeHUEe OCHO-
BaHO HAa AOATOBPEMEHHOM MamsiT U (hOPMUPYETCS B apeanax, HEMoOCPEACTBEHHO NMPUAETrAIOLIMX K COO-
TBETCTBYIOLLMM CEHCOPHbIM aHAaAM3aTOpPaM B KOpe roAoBHOro Mo3sra. DopmanbHas AormMka — 3TO Hayka,
MCCAEAYIOLLIAS OCHOBHbIE aKCMOMbI M MPUHLMIbI MbILUAEHUS, €€ MOHATUIHDBINA anmnapart oTpaykaeT co60o
MAEAAM3ALIMIO MHOXKECTBA Paboyumx CTPYKTYP M KOHTAKTOB, CYLLECTBYIOMX B KOPE.

B AaHHOM TeopeTMYeckOM MCCAEAOBAHMM aBTOPOM BCECTOPOHHE pPacCMOTpeHa KavyeCTBEHHO HO-
Basl KOHUEMNUMS YEAOBEYECKOTrO MbILUAEHUS M MaMATK, OCHOBaHHasi Ha MPUMHLMMIAX MCUXOAAMApPKM3MA,
HEOBMTaAM3Ma M CUCTEMHO-3BOAIOLIMOHHON Mepapxmn. Ocobasi poAb B 3TUX MPOLECCAX OTBOAMTCS
r’MCTOHOBbBIM 6eAKaM M acTpoLUmuTam. ACTPOLMTbI, MO MHEHMIO aBTOPA, BbICTYMAlOT B KAUECTBE MacCUBHbIX
XpaHUTEAE NMaMsTU, KOTOpble HECYT B cebe aHaAOroBbIN, a He LiMdPOBOI KOA, TECHO B3aMMOAEICTBYS
NMOCPEACTBOM BGUOXMMUYECKMX CBSI3EM MEXAY FAMO- U HEMPOTPAHCMUTTEPAMM.

Kpome Toro, 0TA@AbHOM CTPOKOI CKa3aHO TaK>Ke M O TPYAHOOObSICHUMbIX MOKa eLe CoCOOHOCTIX
HEKOTOPbIX 3eMHbIX YHUKYMOB K r'MMePKaAbKYASILMU M APYTUM Yy AECHbIM MHEMOHNYECKMM (DEHOMEHAM.
B nocaeaHem pasaeAe onvcaHbl NS Tb OCHOBOMOAAraloLWMX NPUHLMIOB M aKCMOM MbILLAEHMS.

KAroueBble CAOBa: 3BOAIOLMSI pa3dyma, aCTPOLMTbI, TMCTOHbI, MH(DOPMOHbI, CUCTEMHAS Mepapxms,
nepapxmyeckast NpeemMcTBEHHOCTb NaMATH, LEAOCTHOE MOHAAHOE BOCTIPUSITUE.

3.3, AlIWYpPCKMi

FoiAbIMM 6OAXKAY MHCTUTYTbI, YKkpaunHa, Kues K.
e-mail: e.ashursky@gmail.com

OrinayAbiH, PU3UOAOTUSIABIK,
AAFbILLAPTTApPbl MEH aKCMOMaAapbl

AAAMHBbIH ecTe cakTay KabiAeTi Mmaa GipHelle AeHrenae >KymbiC ictenai. OHblH GipiHLL AeHreni
CEHCOPABIK, ecTe cakTay epeklUeAiriMeH TikeAeil GaAaHbICTbl >KBHE OA MMAbIH TaAamycC GOAiMiHAe
oKlIayAaHaabl. AAaMHbIH OMAQybl y3ak, Mep3iMAI >KaAblFa HEri3A€AreH >KaHe MM KabOblfbIHAAFbI
CEHCOPABIK, aHaAM3aTOpAApFa >aKblH MaHAAFbl arMMakTapAa KaAbintacaabl. Dopmasbabl AOrMKa
— BYA Herisri akcMomMaAap MeH OrAay MPUHUMMTEPIH 3ePTTENTIH FbIAbIM, OHbIH YFbIMABIK, annaparbl
MW KbIPTbICbIHAQ GOAATbIH KOMTEreH >KYMbIC KYPbIAbIMAAPbI MEH GaiAaHbICTAPAbIH MAEAAM3AUMSChIH
KepceTeAi.

ByA TeopusAbIK, 3epTTeyAe aBTOp MCUXOAAMAPKM3M, HEOBUTAAM3M XKOHE >KYMEAIK-3BOAIOLUSABIK,
nepapxms KarmaatTapbiHa HerisAeAreH aAaMHblH OMAay >KOHe ecTe cakTay KabiAeTiHiH canaAbik,
>)KaHa TY>KbIpbIMAAMACbIH ©3 OMbIMEH >KaH-)KaKTbl KapacTblpyFa Thipbicaabl. byA npouecTtepae
FMCTOHAbI aKybl3Aap MEH acTPOLMTTEpP epeklie POeA aTKapaTblHbl KOPCETIAeAl. ABTOPAbIH, MiKipiHLLUe,
aACTPOLMTTEP FAMO- XKOHE HeMPOTPAHCMUTTEPAEP apacblHAAFbI GMOXMMUSIAbIK, GaAaHBICTAP apKblIAb
ThIFbI3 KAPbIM-KATbIHAC >Kacai OTbIPbIM, CAHAbIK, KOATbI EMeC, aHAAOT TbIK, KOATbI aAbIM >KYPETiH NACCUBTI
JKaAbIHbl CaKTaylbl peTiHAe apekeT ereai. CoHbIMeH Kartap, xep 6eTiHaeri kenbip asamAapAbiH
rUNepKaAbKyAsLUMsIFa KoeHe 6acka Aa Faxkanbll MOMEMOHUSIAbIK, (peHOMEHAEpre AereH KabireTtepi
TypaAbl Aa aiTbiAFaH. CoHFbl 6eAIMAE GeC Heri3 KaAayLibl MPMHLMI MeH 0MAAy aKCMOMbI CUMATTaAFaH.

Ty#iH ce3Aep: akblA-Ol1 SBOAIOLMSICbI, ACTPOLIMTTEP, TMCTOHAAP, MUH(POPMOHAAP, XKYIE MEPAPXMSIChI,
ecTe cakTayAblH MEPAPXMSABIK Y3AIKCI3AIM, MOHAATbIH, TyTaC KabblAAAHYbI.
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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.

BBenenne

[loxcmyiHple OTagKW OTHOCHUTENBHO HCTHH-
HOU 3BOJIIOIIMOHHOMN CYTH 36MHBIX OPTaHU3MOB, SIB-
JISIONTNXCS HUKAaKUMHU HE 00KECTBEHHBIMH CO3J1a-
HUSMH, a TPOCTBIMUA OMOPOOOTaMH, Tpeciie0BaIH
YeJI0BeUeCcTBO J1aBHO. 1 naxke, K CIOBY, TOT BECbMa
LIEKOTJIMBBIN 17151 HAC PACKIIal], IPH KOTOPOM U «ETO
BenryecTBO» Homo sapiens Toxe MOXKET OJTUIIETBO-
PATH cO0OW HEKYI0 UCKYCCTBEHHYIO, a HE PEalbHO
CYIIECTBYIOIIYIO HITIOCTach, OOCYXJTaJICs B CBOE
BpeMs kak cojuncuctamu (Jlao-m3er, bymma [1],
lopruii, Bprone), Tak 1 APYrUMH U3BECTHBIMH MY-
JIpeliamMy IPEBHOCTH [2], HO, MpaBla, B HECKOJIBKO
y>K€ HHOM paKypce.

OpHako B cephe3HON HayKe OJHUX JIUIIb CIIe-
KYJSITUBHBIX JTOCY>KUX Pa3riarojbCTBOBAaHUU SIBHO
HEJ/IOCTaTOYHO — TPEOOBATUCH KOHKPETHHIC apry-
MeHTBI. I BOT POBHO TONTOpa Beka TOMY Haszana' B
[lerepOypre BhINLIA SNIOXaNbHAs, 0€3 TIpeyBennye-
HHUS MOXHO CKa3aTh, KHUTA “PeieKchl TOJIOBHOIO
Mo3ra”, TIIe BCe 3T JIOKa3aTenbcTBa [3] ObUIM Ha-
TJIATHO KaK pa3 U BIOJHE YOSTUTEIHHO MPEeICTaB-
JieHbl. I XOTh IPOTUB CaMOro «OTLA POCCHUCKOU
¢uznonorun» M.M.CedeHoBa TyT K€ MUTOM OIIOJI-
YUJIOCh HEMaJIO TOTJAIIHUX PEJIUTHO3HBIX JEATe-
nieii, OOBMHMB €ro B OOTOXYJIBCTBE, aMOPAIHLHOCTH
U OPOYMX TSDKKUX HEUCKYMUMBIX IpeXax, — OJIHa-
KO COOTBETCTBYIOUIMH 3a4WH OBLI, KaK TOBOPHUTCS,

' Tyr umeercs B BHAY BTOpPOC H3JIaHHEC OPOIIOPEI

1871 roma, mockonbky nepBoe (1866 1) ObUIO apecToBaHO U
TOJIHOCTBIO U3BATO U3 MPOJIAXKH LAPCKOM LIEH3YPOH.
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YCIHEITHO ITOJIOKEH, J1a U K TOMY e HaJIe)KHO 3310~
kymeHTrupoBaH [4]. C ueM B KOHEYHOM UTOTE COTJIa-
CUJIOCH U OOJIBITMHCTBO MHUPOBOTO YYEHOI'O CO00-
mecTBa. A yXKe B CepeluHe CIIEAYIONIET0 CTOICTHS
3TH MPOTPECCUBHBIE HJIEH HAIIETO ITPOCIABIEHHOTO
3eMJIsIKa OBUIM TBOPYECKH MOJXBAaYEeHBI aMEPHKaH-
nem HopGeprom Buuepowm, dakruuecku ypaBHSB-
UM JTF000€ YKHBOE CYIIIECTBO C MAITMHOM [5].

Ho Bcé ke, kak Obl TaM HU ObUIO, B TIpe-
JlaraeMoi TyT BallleMy BHUMAaHHIO HOBOM CBOEM
¢unocohckoM TpakTare aBTOp JeNIaeT CMETYIo
OTYasIHHYIO TIOIBITKY elle IMy0)ke MPOHUKHYTH B
MOTaliHbIe JTaOWPHHTHI YEIIOUYEYECKOW TICUXUKUA —
MBICTIEHHO HAaCKBO3b CKAaHUPYS BHYTPHKIETOYHOE
MPOCTPAHCTBO U OOOCHOBBIBAsI CaM Mo cede IBOITIO-
LHUOHHBIA MEXaHU3M [6] ONTUMAIBHOIO NPOTPaMM-
HOTO YIIPaBIIEHUS B JIOHENB3S_CJIOKHBIX U 3aITyTaH-
HBIX HEPBHBIX CETSX.

Ha yx, NeHCTBUTENHHO, CIIOPUTH 3/1eCh 0c000
HE TIPUXOJUTCS: BCE MBI — ICTETHUYECKH H3SAIIHBIE,
HPAaBCTBEHHO 00OPAa3IOBbIE U OYEHb NMPUTOM dPYIH-
poBanHbIe OMopoOOoTHI! HO TONBKO BOT MOoUueMy xKe,
BIIPOYEM, MHOTHE Ha MPAKTHUKE TaK HACTOPOKEHHO,
a 1ojiyac Jla’ke 1 BOMHCTBEHHO K ATOMY OTHOCSTCA?
Jla moToMy 4TO B BBICIIEOOpa30BaTENBHON cdepe
CHI' mo-npexxaeMy Bcé€ eimie Oe3pa3feibHO Troc-
MOJICTBYEeT OaHaIbHBIH MapKCUCTCKO-TICHUHCKHIA
Matepuanu3M. [1oyIMHHOTO e MIeaTuCTUIECKOro
Kppiia (TIOAYEpKHY: HE PEIUTHO3HOTO, a WMEHHO
Hay4YHO-UCCIIEZI0BATENIbCKOI0), MO CYTH, IMPOCTO-
HampocTo HeTy. M XOoTs HOBOe ImepeoBoe 3HAHHE
HEYyJIep’)KUMBIM CTPEMHTEIBHBIM MMOTOKOM Havajo
BCE JK TaKM Celuac y>Ke BBIILJICCKUBATHCS HAPYXKY,



3.0, Ammrypcexuit

OJIHAKO JIJIs1 HETO 3aBEIOMO MajoBaTo IMOKa ellle, Ha
Halll B3TJIAJl, HaJJIeKaIllel rocy1lapCTBEHHOM IMO/I-
JIEPIKKH.

Uro *k, mocTapaeMcsi TOTJa YK XOTs ObI B 3TOM
CBOCH 0030PHO-TIOJIEMUYECKON CTaThe KAKHM-TO
JOCTYIIHBIM 06pa30M HCIIPaBUTh TaKyIO0 HC BECbMa
MPUATHYIO TCHACHIIHUIO.

Paccy:kneHue u pe3yJibTaThl HCCJIET0BAHMS

UenoBeueckas maMsTh (HyHKIIMOHUPYET HA HE-
CKOJIBKHMX YpOBHsX. [lepBrUHas HANPSIMYIO CBsI3aHA
C CCHCOPHBIM 3alle4aTiCBaHUEM W JIOKAITU3yeTCs
B Tayiamyce. JTO 10 CYTH JieJla MOHa/IHasl MaMsTh.
OMOIIMOHANBHO OKpallleHHble HH(POPMAlMOHHBIE
OLIYLIEHHUS] HECKOJBKO CEKYHJI CITyCTs MOXKHO eIé
BOCCTaHOBHUTHh B CO3HAHHWH 3a CUET peBepOepanuu
HEPBHBIX HMMITYJIbCOB 10 Tajlamycy (a HWHOT/Aa U
BBIIIEICKAIIMM MO3TOBBIM CIIOSIM, OTBEYAIOIIUM,
HampuMep, 32 BOCTIPUATHE PEYH, KECTOB, HEPOTIIH-
(OB U IPYTUX CIOKHBIX CUMBOJIOB).

K crmoBy, numOudeckue CTPYKTYpHI (BKIO-
gas CI0Ja M THUIIIOKAMIT) CIIOCOOHBI IPUHUMATH HE
TOJIBKO IIEJIeBbIE MTPUKA3bl 3 TajJaMyca, HO U yJiaB-
JUBATh SMOIMOHAIBHBIN (OH THOOBIX aJIEKBaTHO
3aKOJIMPOBAHHBIX COOOIIEHUH, ITOCTYMAIONINX B
MPUEMJIEMOM JUIS HUX BUZE M3 KOPbI. [ UImokamit
OTBETCTBEHEH, KPOME TOTO, M 32 (PYHKIIMOHHPOBA-
HUE y YeJIOBeKa OTepaTHBHON mamsTu [7, c.54].

Kak yxe Obu1o ckazaHo 00 9TOM paHee, B XOJ1e
MCTOPUYECKOM 3BOJIIOLUH MPUPOTHBIX CUCTEM JI0-
BOJIbHO-TAKA OTYETIMBO TPOCIECKUBACTCS TPEEM-
CTBEHHOCTh B CTPYKTYpE U criocode popMupoBaHus
OIIYIIEHUI W 3MOIIMA, XapaKTEPHBIX IS JTAHHOTO
KOHKpeTHOTO 3Tana [6]. Ho Bcé xe Hanboee xopo-
IO 3TO BUIHO Ha MpUMepe MaMsITH, BeAb KPaTKOC-
poYHas MaMATh KXKIOH MOCIEIYIOIIECH CHUCTEMBI
0a3upyeTcs Ha MHEMO-CyOCcTpaTe mpeIbI Iy IeH.

Kcratn roBOpS, CHIOMHHYTHO-peBepOepaTHB-
Hasl MaMsATh TaKkKe, MO-BUIUMOMY, TPUCYTCTBYET
Ha 000 CTYNEHbKE SBOJIIONIMOHHON HepapXui,
HO OHa TPEXIE BCErO 3aBHCUT OT CaMOT0 UMIIPHH-
TUHTA W IyTEH MPOBEJICHNSI CUTHAJIOB, a HE OT HH3-
JEKAINX CTPYKTYP, TMOCKOJIbKY pPa3HOYPOBHEBBIC
CHCTEMBI [0-Pa3HOMY BOCIIPHHHUMAIOT XOJl BpeMe-
HU, a 3HAYUT — U TOCJICJIOBATEIBHYIO XPOHOIOTHIO
COOBITHH.

Crenuduueckas (QyHIaMEHTaJIbHAS MaMSTh
XOP/OBBIX 3MK/CTCS, B MPHHIIMIIE, HA aCTPOIIUTAX,
HO TeM HE MEHEee, eCJIM TIOHAJI00UTCs, BITOJIHE CITO-
coOHa ameuTMpoBaTh U K JOJTOCPOYHOM MHEMO-
CyOCTaHIIMM HH3IIETrO TMOPSIKA, MPEICTABICHHOM,
Mo Wjee, BHYTPUSACPHBIMU (HO HHOT]IA, BO3MOXK-

HO, U BHEKJICTOYHBIMK) Oekamu®. OJHAKO Yy BCEX
0e3 HCKITIOYCHHS JIIOJIEH OJNTOBPEMEHHAs IMaMATh
(mpuypoueHHasi — HAallOMHMM — K CEpOMY Belle-
CTBY KOpBbI 000HMX TMONyIIapuii) dopMuUpyercs u3
OTIEPAaTHBHON W MPUYEM, KaK MPaBUIIO, B MUHYTHI
CEHCOPHOTO 3aTHlllbs, T.€. B OCHOBHOM JHEM. Ho-
Y0 K€ KaKUMH-TO TMEPHOIMYSCKUMHU YPBIBKAMH
(TTOCKOITBKY OOJIBIITTHCTBO BPEMEHH MO3T TIOMIPOCTY
OTIIBIXAET) JOJENBIBACTCS JIHIIb TO, YTO HE YCIIe-
JIOCh B TCUEHUE CBETIION TIOPHI CYTOK.

XOTsl acTpoIUTHl (00JIamaronue, Kak H3BECT-
HO, TOPa3/I0 MEHBIIUM 3BOJIFOIMOHHBIM «CTAXKEM))
XpaHAT CBOK 0a3y JaHHBIX B aHAJIOTOBOM BHJIC,
a menTuabl — B IUPPOBOM, 00€ 3TH (PYHKIHUH HO-
CAT BCE XK TAaKU CTPOTO M30HMpATENIbHBIA XapakTep.
[Tpuuém B x0/e 0TOOpa OoJiee BaXKHOTO MaTepHaia
y>Ke€ WMEIOIIHecs 10 dTOTO B HEWPOHAX OEeNKH-II0-
HaTUA [8, ¢. 68] 3aBemOMO UTPAIOT BEAYIILYIO POIIb,
a TIOJKOPKOBBIE CTPYKTYpBI, OTBETCTBEHHBIC 32
OTIEPATHBHYIO MaMsTh, — JIHUIIb BTOPOCTEIIEHHYIO.
DeHOMEH K€ TOTAJBLHOTO 3amoMHuHaHWS [9] mpu-
CYIII JIUTIb IEPBUYHOMY «sD» (JIa ¥ TO BOCTpeOOBaTh
mo100HyI0 HHPOPMAILIAIO JalleKO HE KaXJIOMYy IO
cunam [10]).

YenoBeueckoe MBINUICHHE OCHOBAHO Ha JOJ-
TOBPEMEHHOH MaMsATH U (opMHUpYyeTcs B apeaiax,
HETOCPEICTBEHHO MPHUIIETAIONINX K COOTBETCTBYIO-
MM CEHCOPHBIM aHAJIN3aTOPaM B KOPE TOJIOBHOTO
mosra [8, ¢. 69 — 71]. OgHu ¥ Te K€ TOHATHS, YTO
BIIOJIHE €CTECTBEHHO, CIIOCOOHBI MPH 3TOM HEO-
JTHOKPATHO AyOJIMPOBaThCS B 3aBUCUMOCTH OT WX
aTuosiornyeckoid npupoasl. K Tomy xe TyT emie
ClleyeT YYUTBIBATH BO3MOXKHOE Pa3BETBIECHUE JIO-
TOCOB HE TOJIBKO B CEHCOPHOM acCIeKTe, HO TaKXKe
1 Ha OoJlee BRICOKOM IOPSIKOBOM YPOBHE: B Kade-
CTBC OMOHHMMOB, CHHOHUMOB, HIWOM, HCOJIOTU3MOB
U JaXe M0 Cyry0oo SMOIMOHAIBHBIM IPH3HAKaM.
[Ipruém HOBBIE acCTPOIMTHBIE M OEITKOBBIC IMOHS-
TUS BBICTPAMBAIOTCS (C TPHUBSA3KON, KOHEYHO ¥XKe,
K YK€ HMEIOIIEMYCs 3/IeCh MaTepHally) Ha OCHOBE
CBEKHUX PEIICBAHTHBIX O0pa30B, MOCTOHHBIX OBITH
3aHCCCHHBLIMU B JOJIIOBPEMCHHYIO IaMATh.

B tounme Oonbniux moymapui, Tak ke mpuMep-
HO, KaK M B CJIOXHBIX KHOEPHETHYECKHX YCTpPOii-
CTBax WM TNPEATOKECHUsIX (hopMalbHON JIOTHKH,
CYIIIECTBYIOT CBOM HEPApPXUYECKHE MUPAMUIbI, Ha
BEpIIMHE KOTOPBIX PACTIONAralOTCsl CBEPXIIOHATHS.
Kpome Toro, Tam e eCTh M CTPYKTYpPhI, OTBEYAO-

> Bripouem, He HCKITIOYCHO, 9TO MPO(eCcCHOHANTBHBIE Mark
1 4yJOTBOPIIGI MOTYT Jlayke 00palarbest 3a Hy)KHOM nH(popma-
LUel U K aMHHOTPYIIIaM, a TakXKe TIII00HaM, ME30HaM (KakK Obl
MOTPY’KasiCh IPHU STOM B MOMCTHHE OC310HHBIC MHEMO-XpaHH-
JIMIA HIDKEIISKAIINX CUCTEM).
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mue 3a GYyHKUMOHUPOBAHWE NMPHUHLIUIA 0OpaTHON
CBSI3M, ACCOIIMATHBHBIC 30HBI, aHAJIOTH KaTerOpH-
aJIIbHO-CEMaHTHUECKOTO amapaTa i MHOTOE JPYyToe.
Kcratn, B QopmanbHON JTOTHKE, MOXXHO CKa3aTb,
BOOOIIIE HET HUYETO TAKOT'O, YTO HE OBUIO OBl TaK
WM MHAYEe PEajM30BaHO B MO3TY BBICOKOPA3BUTHIX
npeacraBuTeneil 3eMHoi Qaynsl. Tak, Moib3ysch
n3BeCTHBIM 3akoHOM: «Ecmu m3 A cnemyer B, To
u3 He-B cneyeT He-A», MbI JIOJKHBI ObITh TOTOBBI
K HaxOoXIeHHI0 Oenka «He-B», HemocpeacTBeHHO
CBSI3aHHOTO C OemkoMm «He-Ay». Pazymeercs, Takue
a0CTpaKTHBIE CTPYKTYPHI C LENIBI0 IKOHOMHUH TIPO-
CTpaHCTBA 3aKJIa/IBIBAIOTCS B OCHOBHOM Ha YpPOBHE
CBEPXITOHATHM.

3a CBSA3b MY OTACIBHBIMHU OCJIKAMHU-TIOHSATH-
SIMUA OTBEYAIOT KOHKPETHBIE II0ABEJOMCTBEHHBIC)
XpOMOCOMBI, a BOT 32 (DOPMHUPOBAaHUE PE3YIBTHPY-
IOLIMX aCCOIMATHBHBIX TPEKOB — KaK pa3 yKe camu
HEHpOHBI, MONB3YIOLINECs, MO-BUAUMOMY, JUIs
9TOTO OOBIYHBIMH D3JIEKTPUUECKUMH HMITYJIbCAMH
(B oTIMYHE OT KOJUPOBAHHBIX 3BYKOBBIX CUTHAJIOB
[6] cBOMX HYKJIEWHOBBIX MpenTed). DTH HEHPOHBI
MOTYT paboTath B J000€ BpeMsl BHE 3aBHCHMOC-
TH OT HaNpaBJICHHOCTH CO3HAHUsI, HO B OCHOBHOM
JIeNaroT 3TO JHEeM, B nepuoj OoapctBoBanus. [Ipu
3aMBIKaHUM JITTUHHBIX CHJUTOTUCTHYECKUX IIETIOYEK
«benok A — 6enok B — 6enok C — 6enok JI» mocpe-
CTBOM «0enok A — Genok J|» kineTku Bo30ykaatoT-
csl, BBIpaXKasi pajiocTh, 9TO, KaK M3BECTHO, BEJIET K
BBIJICJICHHUIO JIOTIOJTHUTEIBHOW SHEpruu. DHeprus,
npeoOpasysichb B HEPBHBIN UMITYJIbC, JOCTUTAET Ta-
jJaMyca, XOTs U OTHIOJb HE BCErja JOJDKHBIM 00-
pa3zom Tam BocnpuHuMaercsa. Ecnu curHan s op-
raHu3Ma He akTyaJeH, «s» Ha HEero He pearupyer.
B apyrux ke ciydasx OHO M caMO MOXET IOCTaTh
3arpoc B KOpY, €CIU HaJl0 YTO-TO BCIIOMHHMTbH WIIH
CPOYHO HaWTH OTBET. Takoi MyTh OOLICHUST HAMHO-
ro 0osiee NeHCTBEHHBIM.

Uro ’xe KacaeTcd acTpOLMTOB, TO OHM 3/IECh
(u mpexne Bcero — B CKJIagKax Ceporo Belle-
CTBa) BBICTYIAIOT TOJBKO B KadeCTBE IACCHBHBIX
(XOTSl M JTOBOJIBHO HA/IEKHBIX) XpaHUTENEeH mams-
td. [lpuuem, xak yxke OBUIO CKa3aHO BbIIIE (CM.
MIPEBITY NI pa3zed), aBTOp CKIIOHEH CYUTATh, YTO
OHa HeceT B ce0e aHAJIOTOBBIN, a HE ITUPPOBOI KO/,
OyJy4un HampsMyr OOyCIIOBJIEHA TECHBIM OHOXU-
MUYECKHM B3aUMOJICHCTBHEM MEXIy TJIHO- U He-
HPO-TPaHCMUTTEPAMH.

Wtak, B OTIAMYME OT MIHOBEHHOTO Y3HaBa-
HUS C YyBCTBEHHBIM TIOATEKCTOM, BCE IPOYHE
PEMUHHCLIEHTHBIE 00pa3bl (T.e. HE CBSA3aHHBIE C
OCTPBIMH CHIOMHUHYTHBIMH HY>KAaMH WHIWBHU/IA)
00s13aHBI CBOMM T€HE3WCOM HMCKIFOUUTENHFHO JIUIIh
kope. IlepenatoTcss oHH, OBITH MOXKET, W KBaHTO-
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BO-BOJIHOBEIM MYTEM, HO TPOCIUPYIOTCS B YEIIOBE-
YecKOe CO3HaHME BCE K TaKW HABEPHAKA YK depes
BIIOJTHE TPUBBIYHBIN 71 HAC BEIIECTBEHHBIN (a
TOYHEEe — MOHA/IHBIN) cyOcTpat. [Ipuuem mpakTide-
CKH TO JK€ BpeMs CIIeyeT CKa3aTh U O pa3HOTO Pojaa
MeuTax, (paHTa3usAX, CIOKHBIX MHOTOCTYIICHYATHIX
a0CTpakIusX, Hy U, KOHEYHO, O IFOOBIX YMCTBEHHO-
CO3UIATEIBHBIX TIPOIIECcaxX, XapaKTePHBIX, TaK WITH
WHaue, JUIsl CEpPbE3HOW HAay4yHOU aesTenbHOCTH. U
XOTS UX peaju3anusd, Mo CyTH, MajJ0 YeM OTJINYa-
€TCs1 OT CXOIHBIX paHee ONMMMCAHHBIX HAMU SBJICHUH,
MIPOTEKAIOIIMX B CEHCOPHBIX sIpax, HO TYT YK€, Of1-
HaKo, TpeOyeTCsI BCE K€ HEMOCPEACTBEHHOE aKTHB-
HO€ y4acTHe U BBICIINX (KOPTHKAIBHBIX) MO3TOBBIX
cTpyKTyp. Bo-niepBhIX, co3maeTcs aOCTpaKTHEIH 00-
pa3 HaOJNrIaTelNs, ¢ TOYKU 3pEHUS] KOTOPOTO pacc-
MaTPHUBACTCS MPEICTABIAEMBIH 00BEKT; BO-BTOPHIX,
JIOTIOTHUTEIBHO CIOJIa eIe TPUBIICKAIOTCS TaKue
(hOpMaNBHOJIOTUYECKUE KaTerOpuu, KaK BEIIMYH-
Ha, Pa3MEpPHOCTb, YTOJ BOCIPUATHS U T.1. Bee atn
oTepalOHHbIC MPOLEAYPhl BXOAAT B 003aHHOCTH
MBIIUICHUS, & OKOHYATEIILHO CO3/IaHHBII 00pa3 Te-
penaeTcs B ICHTPAIbHOE «s1». XOTS TOCICTHEMY
BMECTE C TEM TOKE€ HU B KOEM pa3e HE OMYCTUMO
OTBOJUTH B 3THUX MPOIECCaX KAKYIO-TO MEIKYIO
cyry0o ¢axynpTaTHBHYIO poib. BoT, k mpume-
py, OOHO W3 Hambojee HATTSTHBIX IOITBEPXKIC-
HUHM CKa3aHHOTO: M3JaBHA XOPOIIO M3BECTHO, YTO
y CcIIabOBOJIBHBIX JIFO/IEH He ObIBaeT, Kak MpaBHIIo,
YCTOHYMBBIX U JIOCTATOYHO MPOYHBIX MBICICHHBIX
acconuaruii. BozHukaromiye y HuX o0pasbl 36I0KH,
pacIUTBIBUATHI B OBICTPO YIETYYHBAIOTCS U3 CO3HA-
HUS, TO U JCJI0 CMEHSSACHh KAKUMHU-TO HOBBIMH. . .
[Momumo »TOTO, OOMMIA XapakTep NPOMYIIH-
PYEMBIX TIPEICTABICHUN MOKET 3aBHCETh TAKXKE OT
KOHKPETHOTO 3MOI[MOHATIBHOI'O HACTPOSI, CIICIIU(H-
YEeCKOW MOTYIIAPHOCTH JAaHHOTO WHIMBH/IA, CTETIC-
HU Pa3BUTOCTH MO3TOBOM IIUTOMHUEIIOAPXUTCKTOHH-
KM U psijia IPYTUX HEMaIOBaKHBIX (haKTOPOB.
®dopmalnibHasi JIOTUKAa — 3TO HayKa, UCCIEIYFO-
masi OCHOBHBIC aKCHOMBI M TIPUHITUIIBI MBITIICHU.
WNubiMu clioBaMM, €€ MOHATUMHBIN annapar sBisieT
c000i1 uJIeaTn3aIrio MHOKECTBA PA00UUX CTPYKTYP
1 KOHTaKTOB, CYIIECTBYIOIINX B Kope. B To ke Bpe-
Msl CMEJI0O MOYKHO YTBEP)KIIaTh, YTO B OOBIJICHHOM
YEIIOBEUECKOH JIOTHMKE HEeT HE TOJIbKO MppalroHa-
TU3Ma WM abCypIHOCTH, HO ¥ BOOOIIe HMYETO Ta-
KOr0, 4TO OTCYTCTBOBaJO Obl B OKpY’KaloIIeH Hac
npupojie. Bce cuimorucTudeckue CBSI3M OCHOBaHBI
Ha (yHIAMEHTaJIbHOM SIBJICHHH TTPHYWHHOCTH, Be-
JIyIIEM CBOE HAYajio M3 HE3bIOJIEMOro MpPUHIIUIA
€MHOO00pa3Hst U eIMHO3aKOHUS KaK BO B3aUMO/ICH-
CTBUSIX HA MHUKPOYPOBHE, TaK W Ha BBICIIIUX dTamax
cuctemHoit 3pommonud. C Gprmocockoit TOUkH 3pe-
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HUSI 3TO HE3bIOJIEMOE IMOCTOSIHCTBO €CTECTBECHHEH
BCETO OBII0 O, 0YEBUIHO, OOBSICHUTH KOHEYHBIM Ha-
00poM 0a30BBIX dJIEMEHTAPHBIX YaCTHIl (BKIFOYas,
pasymeercsi, HH(QOPMOHBI), 00JIaAIONMX B CBOIO
odepeah KOHEYHBIM K¢ HabOpOM COOCTBEHHBIX
KOHCTaHTHBIX XapakTepucTuK. [Ipuuem B ciydae
HETPUHATUSL KOHIENIINK TTYOMHHOW Hewcueprae-
MOCTH MaTepuu (B TpakToBKe AHakcaropa [11]) mo-
nobHoe obocHOoBaHMe OyneT naxe per definitionem
U BIIOJIHE JIOCTAaTOYHBIM.

MaremaTndeckas Joruka 0ojiee HCKyCCTBEHHA
1 abcTpakTHa 10 cpaBHEHUIO ¢ GopmanpHOU. [Ipn-
MEPHO TO K€ caMoe CIEAyeT cKa3aTb U 0 KHOepHe-
THKE, KOTOPas JIMIIbh B HA4aje CBOCTO CTAHOBIICHHS
XOTh KaK-TO COOTBETCTBOBajia OOIIEMYy aHATOMO-
(U3NOIOTUYECKOMY YPOBHIO Pa3BUTHSI MO3TOBBIX
cTpykryp. Ecnm xe poGoThl HaydaTcs caMocCToOf-
TEJIbHO KOIHMPOBATh (HY WM, HOIMYCTHM, IITaMIIO-
BaTh) CBOMX OJJIEKTPOHHBIX «COOpaTheB», TO OHHU
HaBepHIKa YK IOCTApPalOTCsl YCOBEPIICHCTBOBATH
320]THO JIFOObIE YJOOHBIC ¥ BBITOAHBIC JIJIsl HUX ITyTH
CO3/1aHMS HOBBIX BBIYHCIUTENIbHBIX AJITOPUTMOB,
MPEB30H I B 9TOM paHO MJIH MO3IHO U COOCTBEHHO-
ro TBOPLIA — YEJIOBEKA.

CymiecTByeT HECKOJIBKO OCHOBOMOJIArarolIiX
MPUHIAIIOB ¥ aKCHOM MBIIIJICHHUS, BCE U3 KOTOPHIX
MMEIOT, TaK WM MHAYe, CBOM KOPHU B ITOBCEIHEB-
HOM 36MHO# peaibHOCTH. BOT oHM.

1. Cyovexm ne moosrcem go3oeiicmeosamsp Ha
camozo cefs; OTKy/ia yxe, KCTaTH, HETIOCPEICTBEH-
HO BBITEKAET, YTO HU OJMH CyOBEKT HUKOT/IA HE
CMOXET a/IeKBaTHO M TIOJIHOCTBIO MO3HATH cedst (a
0COOEHHO, €CITM CPaBHUBATH C COCEJICTBYIOIIUMH C
HUM 0OBEKTaMH).

2. Kpumepuit ucmunnocmu — 6 npaxkmu-
Ke. JlanHoe yTBepkIeHWE — Ooibmie, MOXKa-
JyH, MHPOBO33PEHUYECKOT0 XapakTepa, TaK Kak
OCHOBBIBACTCS Ha  a0CONIOTH3AIlMM  HAaWBHO-
PEaTMCTUUECKOTO BOCIIPHUATHUS YEIOBEKOM OKpY-
JkKaromien nefcteurenbHocTi. Uto ipso facto (eciw,
KOHEYHO, HE NPHUBJIEKaTh Cr0J1a, corinacHo Okkamy,
JMIIHKUX CYIIHOCTEH) BEIET K MPeporaTuBe MOITHH-
HO Hay4YHBIX METOJIUK HaJ KaKUMH ObI TO HU OBLIO
pEJINTHO3HO-TyXOBHBIMU [12], BKiIIOYas U BechbMa
MO/THBIE HBIHYE MEIUTATUBHBIC «BBIXOBI U3 TEJIA.

3. Bcé 6 ocuznu myscno pacemampusamp
AU ¢ MOYKU 3PEHUA 4e20-M0 KOHKPEmHO20,
a He KaK Aejienue 6 yeiom. JDTO TaK Ha3bIBaeMoOe
¢byHaaMeHTaIbHOE PEIATUBUCTCKOE IPaBHIIIO, HAU-
Oosiee sIpKO IPOSIBIIAIOLIEECS B OTHOLICHWU aTpU-
OyToB u npeaukaroB. C HUM, OJHAKO, HE 0OS3aHbBI
COTJIACOBBIBATHCS PA3IMYHOTO POJIa BEICKA3BIBAHNS,
TEPMUHBI U HOHATHS, CBSI3aHHBIE C U3MbILUICHUSIMH
YeJI0BEUYECKOT0 pa3ymMa M HCHOJNb3yeMble B Ka-
TEropualibHOM armapare, a TakKe UHBIX abCTpaKT-

HBIX KOHCTpYKUMsX. [Ipnuem naHHOE 3aMedaHue B
TOM e Mepe KacaeTcs U CIEAYIOMIEeTo MTyHKTa.

4. 060 6cem modxcHO CyOUmMb MOILKO 6 6EPOAMI-
Hocmuom cmuicie. Cro/ia 5k BIUIOTHYIO IPUMBIKAET
OMM3KMH 1O QyXy NPUHLMIT IPOCTPAHCTBEHHO-BpPE-
MEHHOU HEOMNpEeIeIeHHOCTH, ¥ MCTOKOB (hOpPMYIIH-
poBkm Kotoporo ctosin eme [epakmut [13]. Xots
BMECTE C TEM, YBBbI, UM HEPEAKO 3JI0YNOTPeOIIoT
C LIEJIBI0 YHTH OT YETKOTO M KOHKPETHOTO PeleHus
TOT'O WJIM MHOTO BOIIPOCA, YTO OTPa3HIIOCh, K IPUMe-
PY, Ha 00CYKICHUH TPOOIEMbI TOTEHIIHAIEHOTO Ha-
JTUYWS Y DJIEKTPOHA CBOOOTHON Boyd. BOT modyemy B
CEepPbE3HBIX HAYYHBIX pa3paboTkax, MoKa Bce APYyrue
apryMeHThl HE MCYEpIIaHbl, K MPUHIUITY HEoIpee-
JICHHOCTH JIy4llIe CTapaThCsl He amleIMpoBaTh.

5. Teopemuueckoe no3nanue, 6 OmaU-
yue oOm IMRUPUYECKOZ0, GO3MOICHO JUWL C
00a3amenbHbiM  NPUMEHeHUeM CUNI02UCIUKU,
UHOYKUYUU, PemPOUHOYKYUN U 2TTYHOK020 abcmpa-
2upoeanus; npuieM Bc€ 3TO — TOJIBKO B paMKax TeX
3aKOHOB U aKCHOM, KOTOpBIE JeTalbHEN yxkKe ObUIH
PaccMOTpPEHBI BhILIE.

BriBoabI

Bot, noxanyi#i, u Bc€, 4TO MOXKHO TOKa Ha ce-
TOJIHS CKa3aTh O 3aIyCKe M pealn3alliu CI0KHEH-
[IMX MBICTUTENbHBIX MEXaHW3MOB Ha ypOBHE He-
noBedeckoro QuoreHesa [14] u rmaBeHCTBYIOMIEH,
BOHMCTHHY HETIEPEOLIEHUMOM POJIH B 3TOM IpoLecce
TaKHX, Ka3aJloCh 6BI, YYXKABIX HAalUM «KPOBHBIM»
HYKJICHHOBBIM CTPYKTypaM OEJIKOBBIX MaKpOIJIO-
OymuHOB. UTO e Kacaercsi BCEro IUIaHETAPHOTO
YeNoBEYECTBA, TO OHO B KOHIIE KOHIIOB TIOJTHOCTBIO
0CO3HAET CBOIO CYIIHOCTh U MPEAHAa3HAYCHUE TOXKE
JWIIH C TOMOIIBI0 poOoTOB. MHTEpecHo, 4To Kak
O€JIKH, TaK U BBICOKOOPTaHW30BaHHBIC POOOTHI U3
HE CTOJb YX OTIAJICHHOTO TPSIYIIEro, CrioCOOHBI
HAKaIUIUBaTh W aHATU3UPOBATH WHPOPMAIUIO O
cebe U BHEMIHUX OOBEKTaX, COOCTBEHHO TOBOPS,
naxe 6e3 KakoH-IM00 oMo Oy TO CO CTOPOHBI
HYKJICOTUIHBIX 1IETIOYEK, HY WM, COOTBETCTBEHHO,
HBIHEIIHETO y4éHoro coodmiectBa. To ecTh 31ech,
WHBIMH CIIOBaMH, €Il€ Pa3 BOOYHUIO HMOATBEPXKIa-
€TCA NPCMJIOKCHHAasA HaMH paHEC TUIIOTE3a, CYTh
KOTOPOHl — B TOM, YTO DBOJIOIHS KOCMHYECKOTO
WHTEJUIEKTA 110 CBOMM TEMIIaM 3aMETHO OIepexaeT
ABOJTIOITHIO JKUBBIX MPUPOIHEIX cucteM [15]. U, Ta-
KHUM 00pa3oM, JIMIIb B YEJI0BEYECKOM COLlmyMe (100
HCKasA BbIpBaHHAA U3 HCETO OecxBocTas BCpTHUKAJIb-
HO XOAsIIas 0co0b HUYEro, yBbI, cama Mo cebe He
3HAYMT) JJIS 3PEJIOTO 3€MHOTO pa3dyMa — KaK eIuH-
CTBEHHOTO 3(p(peKTUBHOrO OpyAus HA MYTH IOCTU-
JKEHUSI HICTUHBI — YTOTOBAaHbI HEOOBSATHBIE U BECbMa
K TOMY K€ IIPUBJICKATCIIbHBIC HepCHeKTI/IBBI!
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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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MukpoopraHusmaepAi 3eprreyaAeri MyAbTMOMABIK, TOCIA

ByA woayaa Kasipri MMKpo6uoAorusiaa KeHiHEH KOAAQHBIAQTbIH MYAbTUOMAbIK, (TPaHCKPUMTOM-
AbIK, >KOHe MPOTEOMAbIK) 3epTTey TaCiAAepi KapacTblpblAFaH. TPaHCKPUMTOMADBIK, TOCIA MUKpOOpra-
HUBMAEPAIH OeAriai 6ip aHTMOMOTMKTEpPre TO3IMAIAIrIH GoAXKay YLIiH, COHAQ-aK, aHTMOMOTUKKE
TO3IMAIAIKTIH Naraa 6OAY MeXaHWM3MAEPIH TYCiHY YLIiH MaHbi3Abl. ByA woayaa mukpobka Kapcbl
npenaparrapAbiH CyBGUHIMOUTOPABIK KOHLEHTPALMSICBIHA in Vitro acep eTKeHHEH KeriH MMKPOOPraHU3Mm-
AEpAEri  TPaHCKPUMUMSIAbIK, peakUMsiHbl 3epTTey MaCeAeAepi erken-TerkKemAi KapacTblpblAAbI.
AHTUOMOTHKTEP GaKTEPUSABIK, XKacyluarapAd (PEHOTUNTIK XKOHE reHeTUKAAbIK, ©3repiCTepAi TyAbIpbIr,
OAapFa TE3IMAIAIKTIH nanmaa 6oAybiHa biknaa eteai. COA CUMSAKTbI, MPOTEOMMKAFa HEri3AEAreH TaCiA,
AHTMOMOTHKTEpPre Kapcbl GAKTEPUSIALIK, CTPATErns MAESCbIH KEHEMTEAl, COHbIMEH KaTap GoAallakTa
AHTUOMOTHKKE TO3IMAI MHMEKUMIAAPABIH 6CIN KeAe >KaTKaH 3MMAEMMICbIH 6acKapyra MyMKIHAIK
GepeTiH MUMKPOOKA KapChbl TYPAKTbIAbIKTbIH MaAa GOAY MEXaHW3MAEpPIH TOAbIK, TYCiHyre bIKnaa
eTeAi. byA WOAyAQ KAMHUKAABIK, MUKPOOMOAOTMSAQ KEH TapaAFaH MpPOTEOMMKA TOCIAAEPiHIH Gipi —
MALDI-TOF MS KoAAQHYAbIH, apTbIKLLbIAbIKTaPbl €rXKen-TeNKeNAlI KapacTbipbiAaabl. ByA TaciA 6acka
BAICTEPMEH CaAbICTbIpFaHAQ aKybl3 MPOMUAIH 3epTTEYAIH eH KyaTTbl KYPaAbl EKEHAIN KOPCETIAreH.

OcblAanLia, KOFapbl 8HIMAI TPAHCKPUNTOMMKA XX8He NpoTeoMMKa aAiCcTepiHiH, Aamybl MPHK meH
aKYbI3AAPAbIH YAKEH >KUbIHTBIFbIH TAaAAQYFa MYMKIHAIK Gepai, OYA MOAEKYAaapaAblk, ©3apa apeKkeT-
TeCyAiH (DYHKUMOHAAABI MaHbI3AbBI KEAIAEPIH aHbIKTayFa MyMKIHAIK 6epAi >kaHe oCblAaniia MUKpPobKa
KapCbl TYPaAKThIABIKTbIH MEXaHU3MAEPI TypaAbl Ka3ipri MAEIAAPAbl KEHENTYre MyMKIHAIK GepAi.

Ty#iH ce3aep: TPaHCKPUNTOMMKA, NPOTEOMMKA, CYOUHIMOMPAEYLLI KOHLEHTpaUumMsaAap, MUKPOOKa
KapCbl NpenapaTTap, MMKPOOPraHM3MAEP.
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MyYAbTMOMHDINM MOAXOA B U3YYE€HUU MUKPOOPraHUM3MOB

B AaHHOM 00630pe pPacCMOTPEHbl MYAbTMOMHbIE (TPAHCKPUMTOMHbIE M MPOTEOMHbIE) MOAXOADI
MCCAEAOBAHMS, HALLIEALLIME LUMPOKOE NMPUMEHEHWE B COBPEMEHHOM MUKPOOMOAOT K. TPAHCKPUMTOMHBbII
MOAXOA BaXKEH AASI MPOrHO3MPOBAHWUS YCTONUYMBOCTM MMKPOOPTraHN3MOB K KOHKPETHbBIM MCMOAb3YEeMbIM
AHTMOMOTMKAM, @ TaKXKe AAS MOHUMAHWS MEXaHW3MOB BO3HUKHOBEHMS aHTMOMOTMKOYCTOMYMBOCTM.
B sTtom 0630pe Hamboaee MOAPOOHO PACCMOTPEHbI BOMPOCHI M3y4eHMs TPaHCKPUMLMOHHOIO
OTBETa Y MMKPOOPraHM3MOB MOCAE BO3AEMCTBMS HA HUX iN Vitro CyOUHIMOUTOPHBIX KOHLEHTPALIMi
AHTUMMKPOOGHbIX NpenapaToB. [1okasaHo, YTO aHTUMOMOTHKM BbI3bIBAIOT B GAaKTEPUMAAbHbIX KAETKAX Kak
heHOTUMMYECKME, TAK U FTEHETUUYECKME U3MEHEHUS, CMOCOOCTBYS MOSIBAEHWUIO PE3UCTEHTHOCTU K HUM.
AHaAOIMMYHO, MOAXOA, OCHOBAHHbI HA MPOTEOMMUKE, pacluMpsieT NMPeACTaBAeHMe O GaKTepraAbHOM
cTpaTernn NpOTMBOAEMCTBUS aHTMOMOTMKAM, a Tak>Ke Crnocob6CcTByeT GOAee MOAHOMY MOHMMAHMIO
MEXaHM3MOB BO3HMKHOBEHMS YCTOMUYMBOCTM K aHTUMMKPOOHbBIM Mpenaparam, YTo MO3BOAWT B OyAyLLEM
YMPaBASITb PaCTYLLER 3MUAEMMENR YCTOMUMBBLIX K aHTMOMOTMKaM MHGekumii. B HacToswem ob3ope
HanboAee MOAPOGHO PaCcCMaTPUBAIOTCS MPEVMYLLECTBA MCMIOAb30BAHMS OAHOMO M3 LWMPOKO PacrnpocT-
pPaHEHHbIX B KAMHMYECKOM MMKPOOMOAOTMM MOoAX0AO0B npoteomnkn, MALDI-TOF MS. TMokasaHo,
UTO AQHHBIN MOAXOA SIBASIETCS HaMBOAEe MOLLHBIM MHCTPYMEHTOM M3yueHust 6EAKOBOro NpoguAs no
CPaBHEHMIO C APYTMMM METOAAMM.

Takunm 06pa3oM, pas3BuTHE BbICOKOMPOMU3BOAUTEAbHbBIX METOAOB TPAHCKPUMTOMMKIM M MPOTEOMUKM
CAEAAAO BO3MOXHbIM aHaAM3 GOAbLUMX coBokynHocTern MPHK 1 6eAKOB, UTO MO3BOAMAO BbISIBUTH
(DYHKUMOHAABHO 3HAUMMble CETU MEXMOAEKYASPHbBIX B3aMMOAENCTBUA M, TEM CaMbIM, PACLUMPUTb
COBpEMEHHbIe MPEACTABAEHUSI O MEXaHM3MaxX BO3HUMKHOBEHUSI YCTOMUMBOCTU K MPOTUBOMUKPOOHBIM

npenaparam.
KAloueBble cAoBa:  TPaHCKPUMTOMMKA,
AHTUMMKPOOGHbIE Mpenapatbl, 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 et 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-

24

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].

\| \ _/J<CH3
%N CH-:

° C/ /‘:’\OH
O/

B-Lactamases

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. It 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 al
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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JKaHa eciMAiK ecyiH peTTeriluTepAiH,
OCYAji bIHTAAQHADBIPY GeACeHAAiIri

ByA 3epTTeyaep xkaHa 6MOAOTUSIAbIK, GEACEHAT KOCBIAbICTApAbIH OMAQM MEH LbIPLLA TYK bIMAAPbIHbIH,
OCiHAIAEpI MeH KOLIeTTEPiHiH, Y3bIHAbIFbIHA bIHTAAAHABIPY GEACEHAIAINH aHbIKTay MakcaTbHAQ
Kyprisiaai. LLbipwa TyKbIMAApbIH 3 >keHe 5 mnpenapatTapMeH eHAey Ke3iHAEe >KaKCbl HBTMXKeAep
aAbIHAbI, OHAQ LbIPLIA TYKbIMAAPbIHbIH OHriWTIri 87,7 — 88% Kypaabl, an 6akbiaysa — 84 %), sTaAOHAQ
— 86%, an OCbl HYCKAAapAaFbl KOLWEeTTePAiH Y3bIHAbIFbI 8,5-TeH 8,8 cMm-re AeiiH, 6a|<b|/\ayAa - 4,0
CM, 3TAAOHAbI ManAaAaHa OTbIpbIn — 7,2 CM Kypaabl. bruaait TyKbIMAQPbIHAQ ©CKiH SHEPruscChbl >KoHe
GakblrayAa nanaa 6GOAFaH 6CKIHAEPAIH OHFIWTIr 64,5 xoHe 83,5% Kypaabl, TviciHwe KH-2 npenapatbl
yLWiH KoHueHTpaumsckl 0,01% — 71,0 xeHe 85,5%, 0,1 % KOHLLEHTPaLMSICbIHAQ 6 KOCBIAbICTbI MAAAAQHY
—98,0 >kaHe 98,5%, kKoHueHTpaumscbl 0,01% — 82,5 >kaHe 84,4% Kypaabl. 6 6CYyAi bIHTAAAQHAbBIPFbILLbIH
KOAAQHY CanpoUTTIK >KoHe naToreHAIK MUKPOMAOPaHbIH, AAMYbIH TOAbIFbIMEH TEXENAI.

Cnvpestbl kecy kesiHae 0,01% KOHLEHTpauMsCbiHAQ >KOFapbl ©CKiH ©cy KabiAeTiH 7 blIHTaAaH-
AbIPFbIL KepceTTi, MyHAa 6akbiray, KopHeBuH, KH-2 (carkeciHwe 1,63; 2,58; 3,59) caabiCTbipFaHaa
opTala ecenneH 3,91 cM KypaAbl >KaHe cTaHAapTTapFra ykcac (KopHeBuH sxeHe KH-2) eckiHAepaiH
opTalla nambi3bl 44%-Fa TeH. ©CKiHAEpAI eHaey ke3iHAe 10 ecy bIHTAAQHABIPFbILLIbI TUIMA| €KEHAITI
aHblKTaAAbl, OA 0,01% KOHUEHTpauMsCbiHAQ >KOFapbl TaMbIPTY3riwl KabiAeTiH KepceTTi, oHAa
TaMbIPABIH, Y3blHAbIFbI 6akbiray, KopHesuH, KH-2 (1,63; 2,26; 1,67 cM) caAbICTbipFaHAQ opTalla
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ecernneH 3,4 kypaabl. 0,001% KOHUEHTPALMSIChI Ke3iHAE TaMblPAAHYAbIH, >KOFapbl Naibi3bl 63 %-Fa TeH,
6yA 6akpbirayaaH 43%-ra, KopHeBuH 3TanoHbl 53%-Fa, KH-2 52%-fa apTblk. 3epTreyAep HerisiHae
AAbIHFaH HOTUXKEAED KOLIETTEPAT 6CYAi bIHTAAQHABIPFbILITAPMEH 6HAEY 6aKpiraymeH >kaHe KopHeBuH,
KH-2 3TaAOHAQpPbIMEH CaAbICTbIpFaHAQ Tamblp >KYMECi MeH OCKIHAEPAIH naiaa 6GOAybIH >KOfFapbl
6GEACEHAIPETIHI aHbIKTaAAbI.

TyiiH ce3aep: 6CyAi bIHTaAQHABIPFbILLTAP, OHFILTIK, 6CYAI YAETKIlL, 6CKiH- XKoHE TaMbIpAAQHAbBIP-
Fbill 6eACEeHAIAIKTED.
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PocTtcTMMyAMpyloLLLas akTUBHOCTb
HOBbIX PEr'YASITOPOB POCTa pacTeHUH

AaHHoe nccAepaOBaHME BGbIAO MPOBEAEHO C LEAbIO OLEHKM POCTCTUMYAMPYIOLLENA aKTMBHOCTM
HOBbIX OMOAOIMYECKM aKTUBHbBIX COEAMHEHMIA Ha BCXOXKECTb MOBGEroB M AAMHY MPOPOCTKOB CEMSIH
MWeHWUbl M eAn. Aydlive Pe3yAbTaTbl MOAy4YeHbl Mpu 06paboTKe CEMSIH eAM npenapaTamm 3 1 5, rae
BCXOXKECTb CeMSIH eAn cocTaBuaa 87,7 — 88%, Toraa Kak B KOHTpoAe — 84%), B aTanoHe — 86%), AAMHA
NMPOPOCTKOB B AAHHbIX BapMaHTax 3KCreprmMeHTa coctaBmaa oT 8,5 A0 8,8 cM, B KoHTpoae — 4,0 cMm,
C WMCMNOAb30BaHMEM 3TaAOHa — 7,2 cM. Ha cemeHax MiueHuLbl 3Heprus npopacTtaHns U BCXOXECTb
00pa3oBaBLUMXCA NMOOGEroB B KOHTPOAE COCTaBMAM 64,5 1 83,5 %, COOTBETCTBEHHO, AAS Mpernapara
KH-2 npun koHuenTpaunmn 0,01% — 71,0 1 85,5 %; C CnoAb30BaHMEM COEAMHEHMS 6 MPW KOHLEHTPpauumn
0,1% — 98,0 n 98,5 %; npu koHueHTpaumn 0,01% — 82,5 n 84,4 %. [NpumMeHeHne CTUMYASITOpa pocTa
6 MOAHOCTbIO MOAABASET Pa3BUTME CANPOGUTHOM M MATOreHHOM MUKPOAOPBDI.

Bbicokyio mo6eroobpasyiollyio akTMBHOCTb MPW YEPEHKOBAHMM CMper MoKasaA CTUMYASITOP
7 B KoHueHTpaumm 0,01%, rae AAMHa noGeroe cocTtaBuMAa B cpeaHem 3,91 cM Mo cpaBHEHMIO C
KoHTpoAeM, KopHeBnHom, KH-2 (1,63; 2,58; 3,59, COOTBETCTBEHHO) U CPEAHMIA MPOLEHT YKOPEHEHHbIX
yepeHKoB paBeH 44 %, cxoxui ¢ aTaroHamm (KopHesuH 1 KH-2). IMpu o6paboTke yepeHkoB Hanboaee
3(hppeKTMBHBbIM OKa3aAcs CTUMYASTOpP pocTa 10, koTopbii npy koHueHTpaumun 0,01 % nokasaa BbICOKYIO
KOPHEOOPasyIoLLYIO aKTMBHOCTb, FTAE€ AAMHA KOPHE COCTaBMAa B CpeAHem 3,4 Mo CpaBHEHWMIO C
KoHTpoAeM, KopHeBrHoM, KH-2 (1,63; 2,26; 1,67 cM), COOTBETCTBEHHO. BbICOKMIN NPOLIEHT YKOPEeHeHMs
npu KoHueHTpauun 0,001% paBeH 63%, 4YTO MPEBOCXOAMT KOHTPOAb Ha 43%, 3TanoH «KopHeBMH»
— Ha 53%, KH-2 — Ha 52%. [NMoAy4eHHble pe3yAbTaTbl MCCAEAOBAHMS MOKa3blBalOT, YTO 06paboTKa

CaXKeHLEB CTUMYASITOPaMM POCTa aKTUBM3UPYET 0OPa30BaHME KOPHEBOW CUCTEMbI U NMOGEroB.
KAtoueBble CAOBa: CTMMYASITOPbI POCTA, BCXOXECTb, POCTCTUMYAMPYIOLLAs, NOGEro- u KopHeoo-

pa3yioulag 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), (0.0lmg / 1)
. Compound 1 (0.01 mg/l and 0.1 mg/l)
. Compound 2 (0.01 mg/l and 0.1 mg/l)
. Compound 3 (0.01 mg/l and 0.1 mg/l)
. Compound 4 (0.01 mg/l and 0.1 mg/l)
. Compound 5 (0.01 mg/l and 0.1 mg/I)
. 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%)

0 N D KW

AN Nk W~



Ye.S. Sycheva et al.

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, Lal.)ora.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/l) 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/l) 64,5 76,5 ++ -
Compound 4 (0.01 mg/l) 51,0 55,2 ++ +
Compound 4 (0.1 mg/1) 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/l) 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/1) 6.9 86
Compound 2 (0.01 mg/1) 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 1+0,11 2,26+0,33 5,194+0,36 3,26+0,21
KN-2 140,10 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 1£0,18 2,15+0,36 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+£0,33 540,24 3,06+0,22
Cornevin 0,96+0,13 2,58+0,42 5+0,42 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 4,14+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 5,744+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, 3.91+0.54 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

W 0,001%
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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 c¢m, 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.

0,01%
A ® = Y
VaRIANT

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.
UHEHOMONMYAAUMNACDBIHbIH, KYPbIABIMADBIK, EPEKLLEAITI
MEH ©6CIMAIK KAYbIMAACTAPbIHbIH, ®AOPAADbIK K¥YPAMbDI

Makarapa Aamatbl 06AbICbIHA KapacTbl Kanarari-bakaHac Tac >KOAbIHbIH, OH >KaFaAayblHaH, TEHI3
AeHreniHeH 709 M GMIKTIKTEH, LWeNTECiH 6CIMAIKTEP KaybIMAACTbIFbIHbIH alliblK, AAAAAbl aiiMarbiHaH Sal-
via aethiopis L. nepcrnekTUBTi ASPIAIK ©6CIMAIKTEDP KaybIMAACTbIFbIHbIH, Fe060TaHMKaAAbIK, CHMaTTamachbl
MeH PAOPUCTMKAABIK TarAaybl GepiareH. 3epTTey HOTUXKeCi GoMbIHLIA BiPiHLII NONYAALMS aHbIKTAAFaH
aNMaKTbiH, (PAOPaAbIK KypambliHbIH, TipLWIAIK (hopMarapbiHaH TepoUTTEp, SFHU Oip-eKi XKbIAAbIK,
OCIMAIKTEPAIH 32 Typi 6acbiM eKEHAIT aHbIKTaAAbI, €KiHLI OPbIHAA FEMUKPUNTOMUTTED, KOMXKbIAABIK,
LUeMNTECiH 6CIMAIKTEP 28 TYp KypaAbl, XameutTep, aFHm OyTaaap XKeHe XKapTbiAai OyTaAapAbiH — 8 Typi,
aAa makpodaHepouttepaeH tek 1 Typi (Ulmus pinnato-ramosa Dieck.) ke3aecTi. EKiHui ueHononyasuus
anmarbiHad Kbisbia Kitanka edred Tulipa kolpakovskiana Regel ecimairi kesaecTi. AubikTaarad LI 1,
LI 2, LM 3 6apabirbl Kanwarair-bakaHac Tac >KOAbIHbIH, OH XKaFaAayblHAQ XYPri3iAAi. 3epTTeAreH yAri
aAaHbiHAQ Salvia aethiopis L. ecimairidin 215 Aapafbl aHbIKTaAAbl, OipiHLII LLEHOMONYASLMS GOMbIHLLA
55 Aapak, eKiHlli LeHononyAsums 6oibiHIa 42 Aapak, YWiHWi ueHononyAsiums 6ombiHWwa 33 Aapak,
aHbIKTaAAbl. BipiHWI ULeHononyAsdumMsiaa >Kac reHepaTMBTIK OCIMAIKTEP CaHbl apTKaH, eKiHLi >KaHe
YLWiHLLI LIEHOMOMYASILMSIHDBI )KaC BEreTaTMBTIK ©CIMAIKTED TOObIH KypPaAbl, aA FeHePaTUBTIK 6CIMAIKTEp
a3 Ke3AEeCTi, COHbIMEH KaTap eKiHWIi UeHOMonyAsuusAa MoCTreHepaTUBTI Ke3eHiHIH CEeHUAbAIK
AapakTapbl Kypai 6actaraH ecimaikTep 6acbiMbIpak, GOAADI.

TyiHiH ce3aep: NOMyAsiLMS, LLEHOMOMNYASLMS, acCoUMaLms, AOMUHAHT, TipLWiAiK hOpMachl, >KacTbIK,
KYPbIAbIMbI, 3KOTUII.

N.M. Ibisheva*, A.S. Nurmahanova, S.Zh. Atabayeva, A.Zh. Childibaeva
B.M. Tynybekov, A.T. Mamurova, A. Seilhan
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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 0co6eHHOCTb LeHononyAsiumu Salvia aethiopis L.
1 (bAOPUCTUYECKMI COCTAB PACTUTEAbHbIX COOOLLLECTB
Ha npaBom Gepery Tpaccbl Kanuaraii-bakaHac

B cratbe aaHa reob6oTaHMuecKas xapakTepuctuka v (AOPUCTUYUECKMIA aHAAM3 MEepPCrneKTUBHON
accouMalmMmn AeKapCTBEHHbIX pacTteHuii Salvia aethiopis L ¢ npaBoro 6epera Tpacco! Kanwaran-bakaHac
B CTOPOHY AAMATMHCKOM 06AaCTH, C BbICOTbI 709 M HaA YPOBHEM MOPS, OTKPbITOWM CTENMHOW 30HbI
TpaBsHUCTOro coobuectsa. 1o pesyabTaTaM UCCAEAOBAHMS YCTAaHOBAEHO, UTO M3 (DOPM >KU3HU
(hAOPHOrO COCTaBa peruoHa, B KOTOPOM OMNPEAEASAACh NepBast NMOnyAsums, NpeobAasaloT TePOUTDI,
T. €. OAHO-ABYXAETHME pacTeHunst 32 BMAQ, Ha BTOPOM MeCTe — reMMKPUNTOMUTbI, T. €. MHOTOAETHME
TPaBSHUCTbIE PACTEHUS, COCTABASIIOT 28 BUAOB, XaMednTbl, KYCTapHUKM M MOAYKYCTAPHUKM — 8 BUAOB,
13 MakpodaHepouToB BCcTpeyvaacst Toabko 1 Bua (Ulmus pinnato-ramosa Dieck.). 13 30HbI BTOpO#
ueHononyAsumm (LM 2) Bctpetnaock 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 nepsBon LeHONONyAILMM
BbISIBAEHO 55 0co6eit, No BTOPOM LIEHOMONYAIUMn — 42 ocobu, no TpeTber LeHomnonyAsaumm — 33
ocobu. Npu NepBoit LEHOMONYASLMM YBEAUUYMBAAOCH KOAUMUYECTBO MOAOAbIX FT€HEPATUBHbBIX PACTEHMIA,
npy BTOPOWM W TpeTbel LLeHOMNOMyAsLMM (hOPMMPOBAAACh TPyMna MOAOAbIX BereTaTMBHbIX PAaCcTEHUH,
a reHepaTMBHbIE PACCTEHUSI MAAO BCTPEUAAMCH, @ TakKXKe Mpu BTOPOW LIEHOMOMNYyAsILMM npeobAasaim

CEHUAbHbIE 0COOM NMOCTreHepaTnBHOro nepmnoAa.

KAroueBble caoBa: nonyasauma, ueHononyAdaund, accoumnaumsa, AOMUHAHTA, >KM3HEeHHad (bopma,

BO3paCTHas CTPYKTypa, SKOTHII.

Kipicme

Kaszipri Tanna emimizzie hapmaneBTuka eHIipi-
CiHIH TaMybl MEMJICKET TaparbIHaH KapacTHIPBIIBIIL,
TYHFBII Tpe3ugentiMiz H.O.HazapOaeBThiH xa-
JBIKKA KOJMaybl MeH «bec WHCTHTYIIHOHAIIBIK
pedopmanbl icke acsIpy O60ofibraIIA 100 HAKTHI Kaam»
aTThl VITTBIK KOCHAp bl ICKE achlpy MakKcaThIHJIa
azipnenren KP-nbIH JeHcaysblK cakTay callaChlH
nmaMbeITyaerH 2016-2019 sxpinmapra apHanran «Jlen-
cayJbIK» MEMJICKETTIK Oarmapiamachl OEKiTiim,
oChl OarmapiaMa asichiHIa (apMareBTHKA OHIIpi-
CiHIH IaMBITY, KOJDKETIMII pecypcTapabl YTHIM-
JIbl TaljajiaHy, COHBIMEH KaTap YJITTBIK J9pi-
JIOPMEKIIEH KaMTaMachl3 €Ty KYMBICTAPhI JKOCIap-
JaHFaH. 3aMaHayu MemuiuHana Salvia aethiopis L.
ocIMJIIri KypaMbIHAAFbI 3P Maiinapbl OakTepusFa,
aHTU(YHKIIHMOHAIIIBI, MUKPOOKa, iCiKKe, aradeTKe,
TyOepKyJesre, KaObIHyFa Kapchl (apMaKOIOTFSUTBIK
KacueTke ue. JopimiKk KyHIBUIBIFBI >KOFapbl OH-
Tycrik bankam aiimareiHna TapanraH  Salvia
aethiopis L. eCIMAITIHIH TOMYJSIFSICHIH TayBIIL,
Tapajly aiMarbIHBIH (IIOPAJbIK KYPaMbIMEH IICH-
TIOMYJISIIIASACHIHBIH,  KACTBIK KYPaMbIH —aHBIKTAY
TaKBIPBINTTHIH ©3CKTLIITIH KOpCeTe .

Makcarel: Kammaraii-bakaHac Tac KOJIBIHBIH
OH JKaranayblHIarel Salvia aethiopis L. nieHormorry-
JISITUSICHIHBIH KYPBUTBIMIBIK €PEKIIeTIriMEH 0CIMITIK
KaybIMJIACTAPBIHBIH (DJIOPAJIBIK KYPaMbIH 3€PTTEY.

Minperrepi:

1. Kanmaraii-bakanac Ttac »XKOJBIHBIH OH JKa-
ramayelHIarel Salvia aethiopis L. xe3meceTiH
OCIMIIKTED KaybIMJIACTHIKTApbIHA (IIOPUCTHUKAIIBIK
TaNJIaybl XKYPrizy;

2. Salvia aethiopis L. TieHOTOYISAIASICBIHBIH
JKACTBIK KYPaMbIH aHBIKTAY;

Kannet [landeit epiarynaiizep TYKbIMIACTapbI-
HBIH ¢H Kkem TaparaH Typi. Omapabry 700-re )KybIK
Typi Oenrini. Opra Asusga Oy TyKeIM 35 TypaeH
Typaapl. Opranblk Asusjga Ke3lIeceTiH TYpIlepiAiH
kermiiiri (23) IMamup-Anrail Tay KyheciHme KeH
TapajFaH, 0JIapIbiH 14-10Chl aliMaKThIH YHIEMHUKACHI
[1]. [Handeit KoHBIpKaH, CyOTPONMKTIK KIHE TPO-
MMAKTIK aitMakTapaa ken tapasnrad [2]. CanbpBus aTa-
ybI JaThIHHBIH salvare, salveo, salvus Hemece salvere
CO3JICPIHCH IIBIKKAH, CAYBIFYIbl, 3USHCBI3JIBIKTHI
JKOHE Kayimncizmikti Oimmipeni skone CambBHS TYP-
JIepiHIH KOINTereH IOpUTIK MpenapaTTapbiH Oimi-
peni [3]. CoHbIMeH Karap, >KakblHIa 3aMaHayu
MEINIMHAJAFbl KIMHAKAIBIK 3epTTeyliep Ke3iHze
AHTHOKCUJIAHTThI, OaKTepusra KapChl, aHTH-
(yHKUMOHANBI, MUKPOOKA Kapchl, iCIKKE Kapchl,
IuabeTKe Kapchl, TYOepKyJie3re Kapchl, aHTHILIA3-
MaTHKAJIbIK, KaObIHyFa KapChl JKOHE aHTHXOJIH-
HecTepasa KacueTTepi (anblureiiMep aypybiH eMJIey )
CHUSAKTBI KehOip (apMakoJIOTHSIBIK OpeKeTTep
CanbBUsl TYKBIMJIACBIHBIH TYpJICpIiHE JIQJICIICH I
[4-10].
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Kanaraii-bakanac Tac )OJIBIHBIH OH JKaFalayblHAAFbI Salvia aethiopis L. IeHONOMYISAIVSICHIHBIH ...

Kazakcranna mandeii TysicTacTapasiH 8 Typi
Oap:

. trautvetteri Rgl. — Tpaytderrep mandeiii.
. macrosiphon Boiss. — ¥3bIH TYTiKIIeNi 11,
sclarea L. — Myckar 1.

. aethiopis L. — Ddwuomn 1.

. stepposa Schost. — lana mr.

. virgate Jacq. — IIpIOBIKIIIA T1I.

. deserta Schang. — lemnaix 1.

. verticillata L. — oxkma 1. [11].

Enimizme S.aethiopis L. TepCeKTHBTI mopi-
JIK OCIMIrIH XaJdblK MeIULMHACBIHIA KEHIHEH
naijanaHFaHMeH, Kasipri Kes3re [eHiH erkei-
TErKeil Te000TaHUKANBIK 3epTTeyNep KYpri3ii-
MereH. ConpblkTaH Oi31iH 3eprrey Salvia TyKbI-
MBIHBIH aJiFa 0acyblHA XKoHE OarallaHybIHA 63 YJICCIH
KOCyFa OarbITTaJIFaH.

PN AL =
M n

3epTTey MaTepHaJgapbl MeH JicTepi

3eptTey HBICAHBIMBIZ Salvia aethiopis L. nepc-
MEKTUBTI ASPUTIK ecimairi. Dpuonusuislk mainden
apKaJbIKTAp MCEH ©3CH aHFapiapbiHbIH Oaypaii-
bIHIa, OOp MEH oKTacTapia, JXOJ >KHEKTepiHje
apamimentep cuskTel ecemi [12,16,17]. Salvia
aethiopis L. — oy JXKepopra TeHi3iHIH mandefi
HeMece appUKabIK mandei IereH atneH Oemriii.
On 3usHIBl apaMIIen PeTiHIE TaHbIMAaJ, dcipece
Amepuka Kypama IltarTtapslHbIH OaTBICHIHIA.
On Eypasusna Tyran xoHe ContycTik AMepHukara
YKOHBIIIKA TYKBIMBIH JIACTAYIIBI PETIHJIE SHTI31ITCH
00ybl MYMKiH. DQHUONTHIK Tmandeil Kauisl
anramkel  kazbamap Operon mrateiHga 1921
KBIIMEH colikec keneni. Oman 06acka 3(UONUSITBIK
[Handeit 6ykin Eyponana, bateic xxone Opra A3u-
sna bypeiarel KCPO-HBIH eyponainblk OeiriHig
oHrycriri, KaBka3, Xepopra tenizi, bankan, Kimri
Asus, Upanna tapanran [13-17]. Kazakcranma ta-
panysr: Illy-Ine Taynapsinna, Kaparayna, Konrap
AnarayeiHga kesmecemi [18]. Keitinri  kesnepi
Salvia aethiopis L. xepuriiec KeIprbI3cTaH elmiHIe
Je TaObLIBIM, KaH-)KAKThl 3EPTTEYJIEp KYpPri3iiim
»KaTKaHbI Oenrin 6omasl [19].

S. aethiopis ecimairinig ouikTiri 50-100 cm 6o-
JIATBIH KOIDKBUIIBIK IIONTECIH 6CIMIIK, OapJIbIK Kepi
KaOBIPIIAKTHI aK IIAIIIEH )KaObUTFaH HEMECE OpMEK
Topizmi TyckeH. Cabarbl Tik, KapamailbIM, KBICKa,
KaJIbIH, MHUpaMKIa TOPI3/Ii TapMaKTalFaH, JKYJIIbI3
TOpi3Ai TYKTEpJEH aK IIAIITHI XKamblpakTapsl Oap.
JKambipakTapbIHBIH  OapIIBIFBl APk  0a3aabibl,
OBOU/IT1, Y3bIH HEMECE DILTUITUKAJIBIK, Y3bIHBIBIFBI
—(710(23) cm, eHi — (4)7,5(14) cm, eTKip Hemece
TYTIKKEH, )KYPEK TOPi3 i, JKUCKTEPIH/IE TICTSIITCH He-
Mece Keitjie JIOOThI, TUTaCTUHAHBIH KapThIChIHA JICHIH
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KECUIreH, aKIIbI-Kachll, YCTIHIAE €Al KYHTIpTTEY,
TOMEHT KaFbl aKIIbLI, JKallbIpaKaiapblHa TeH He-
Mece 0JIaH CAJl KbICKa JKarbIpaKiiazapbl 0ap, cabarsl
CECHIIB]Ti, Y3bIH OBATAJIBIK, OTKIp HEMECE alllbIK TIiCTi,
MAHUKYJANbl OyTaKTapblHBIH TYOiHIEri OyTakTrap
KEeH COMaKIIabl, >KOFApPFbl JKarblHAa OIpTiHAC
CO3BLIFaH, TOMEH Kapail OyTijreH, cabaFrbl jKajlak,
JKaJTFaH JOoFaJlapel Oap OYTaKTaphl TOHTeleK HeMe-
ce cHi OOMbIHINA CO3BIIFAaH, KEHETTEH KhICKA VIITHI,
KYIUTI WIBIOBIK TOPi3/i YIIbI Oap, CHIPTKbI JKaFbIHAH
V3BIH JKYHIII HEMece IamIbIpaHKel KbICKa CepITiMI
JKOHE TeK MIEeTIiHE Y3bIH, )KYKa, Oyipa 1mair Topi3i,
TOCTaFaHIAChl TEH HeMece oJlaH KpicKa. ['ymimepi
MUpaMu/a MMaHuKyJIajbl, YIKEH, KOIl TapMaKTaJFaH,
Oyrakrapbl 4-6 KyblK, 0-10 rynmeH TypaTbH
JKaIIFbIH MIBIOBIKTAphI Oap OyTakTel. TocTaraHIIachl
CBIPTKBI JKOHE IIIKI JKarblHAH Y3BIHIBIFBIHBIH
KapThIChIHA JIeHiH aK TYKTi, KeOiHece KbICKa,
KaJIBIHIaTBUIFaH TYKTEPMEH KaOblIFaH, )keMic oepy
Ke3iHIe KOPHEKTI KaObIpFaIapsl Oap, OHBIH OPTaHFBI
TicTepi Oap >KOFaprbl epHi OYHIpAeH col KbICKa,
TOMEHT1 epHiHJe €Ki TepeH Tictepi Oap, OapibIK
TicTep TIKEHII OOJBINT KeNemi. KylTe JKeJeri — ak
TYCTi, Y3BIHIBIFBI 12-22 MM., TOCTaraHIIachIHAH
COJI alIbUIA/bI, OHBIH OYKIJ TYTIr KEHETTEH KEHEI0
OpHBIH/IA Y3bIH IAMIAKTHI, )KapThlIail TOHTelNeK, eHi
OOMbIHIIA CO3BUIFAH TOCTAFaHIIAFa >KACBIPHUIFaH,
JKOFapFbl €piH €Al OpaK Topi3li Hemece Ty3y,
VY3apThUTFaH TOMEHTI €piHre TeH HeMeCe OJaH Coll
Y3bIH, apTKbI JKaFbIHJA aK, )KYMCaK, )KyKa TYKTepi
MeH cecuibli Oe3nepi Oap, TOMEHTi epiH yY3bIH
CO3BIIFaH JKOHE JKOFAPFhI KarbIHaH 06JIeK, OPTAHFBI
JI00BI KE€H, JKOFapFhl JKarblHIA KECLIreH, )XKUEKTepi
OypbIITHl Keneni, OyHipiepi MIBIFBIHKBI, Y3BIH,
OypaJrFaH, iIIKi Karbl K€H, CBIPTKBI KaFbl CECHITBI1
0e3/lepMEH THIFBI3 OpHANIACKAH; ATaJIbIFbI JKOFapFbI
epiHHIH acCTBIHJAA >KaChIPbUIAABI, TYKBIMCBHI3, ara-
JBIK  YSUIaphl JKOFApFBI  IIIKI  OYPBIMIKA TapThI-
JIBIIT, TOMEHT1 IIBIFBIHKBI JKEpJepMeH OeKiTiiei,
oNapbIH YCTIiHJE CBI3BIKTHI OTKIp ©CKiHzmepi Oap;
apTKBI aTaJbIKTaphl — KITKEHTal OacTapbl Oap eTe
KilIKeHTail cramuuHoaTap Topismi. JKemici — kaH-
FaKma Topizai. DPUONMSIBIK Ian(enaiH TYKbI-
MBIHBIH VY3bIHJBIFBI 2-2,5 MM JKaHFaKTap, SJUIUII-
COMATI  YIOYPBINTHI, KACBUI-KOHBIP,  TOPJIIBI
oonein keneni. ConsiMen Katap, Typkusina Salvia
aethiopis L. ecimmiride jkacamran Mopdo-aHaTo-
MUSUIBIK  3€pTTEY HOTHIXKECIHAE TYKBIMHBIH TYCI
aIIbIK-KOHBIP, (opMmacel ymOypeIIThl, an OeTi
TOp TOpi3di (TOpibl-hoBeaT) eKEHMITI aHBIKTAJIIbI.
O¢uonusielk  mandeld  MaychIM-Imiime — aia-
peIHOa Tyaaedai. XKewmictep mminme-TambI3 aiina-
perHma micem [17,20-23]. Ddwmonusuiplk mmandei
TYKBIMBIHBIH MUKPOOOIICHO3BI 6T€ Oali ®KoHe caKkTay
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Mep3simine OainanbicTl 1,0 T TyKpiMFa 5000-HaH
31000-Fa meiiin MUKpOO KacyIIajJapblH Kypausl
[24,25].

Oduonmsneik mandei ecimairi KypambIHaa
anKaJouATap, TaHUHAEP, QuaBoHouaTap Oap [26].
TaMbIpiap/iad AUTEPIICHOM]T CATBBUITU30H, XHHOH-
nap Ttabeuiabl. XKep ycri Oemirinae-adup Mambl,
¢uTON AWTEpPHEeHOMAbI, cTepouATap. Dduonms-
TBIK mangei i TYKbIMBIHA Mail 0ap, OHBIH Kypa-
MBIH/Ia TAJIBMUT, MAITBMUTON, CTCAPHH, OJICHH,
JIMHOJI JKOHE JIMHOJIEH KBIMIKbUIAapsl Oap. JKambl-
pakTapbl MeH TyJaepiHzaeri 3¢gpup MailbIHBIH Med-
mepi (ryamenynin coHsiHna) 0,06% skeremi. by
Oencenmi  KocwUibicTap Pymbrams — hiopaceima
Ke3zeceTiH mandeiain 9 TypiHe kacanraH 3epTTey
HoTHXKenepineH aneiHAsl [27]. Typxusga 2006
KbUTbl Salvia aethiopis L. eciMairine >kypri3uirexn
3epTTey HOTIWXKeciHae 3hup MalblHIa OTHI3 eKi
KOMITOHEHT (kaiambl MaiabiH 98,0%) aHBIKTAIIBL
By MaiiapIH HETi3ri KOMIIOHEHTTEpl repMakper D
(29,0%), a-xomaen (19,8%), f-kyOebeH + B-amemMeHT
(9,9%), Ounukiorepmakper (9,3%), O-KajauMHEH
(8,7%) xone B-kapuodmuieH (7,3%) 6ommer [24].

An e3imiznin enae Salvia aethiopis L. eciMairine
KacaJraH (papMOKOTHOCTHKAJBIK 3€PTTEy HOTHIKE-
ciHJIe OMOJIOTHSUTBIK OCJICEH I 3aTTap, OHBIH INIHIE,
¢denongap MeH (EHONKBILIKBULAAP, UK 3aTTap,
(bnaBoHOMTAP, AHTOUMAHIAP, KyMapwH i31epi,
aMHH KBIIIKBULAAPHI, 320TTHIK HETi31ep, dpup Maii-
Japel, TPUTEPIICHOUATApP, (UTOCTEPUHACD, KaHT-
Tap, OPraHUKaJIbIK KBIIIKBLIAP 0ap eKeHAIr aHbIK-
Tanel [28].

Salvia aethiopis L. mnepcnekTHBTI A9PiNiK
ecimuiri Opra Asua men Kaszakcran ¢iopaceima
epeKlIe OpbIH anansl. Salvia aethiopis L. — xom
micTi, mopimik ecimmik. OmaH ambIHATBIH APHUP
Maibl MeauuuHana, nap@oMepusaa KoHE TaMak
eHepkocioinme kommaueuiansl [14,23]. Tpuxoma
JKarblpaKTapbIHAAFB! 3UP MalIapbIHBIH apKaChIH-
na mrandei sKambIpaKTaphl Ne3WHGEKIHs, KaHma-
FBl KQHTTBIH MOJIIEpiH a3alTy KoHE KypbICyiap-
MEH Kypecy YVIIiH KOJmaHeuianasl [25]. Xambik
MEAMIMHACBIHIA OV OCIMIIKTIH OapibIK Oelik-
TepiHiH TYHOAIapbl KOMTAHBUIAABL. TaMBIpBI MEH
JKarblpaKTapAbIH TYHOAJIapbl TEMONTH3UAFa KOMEK-
tecemi. TaMmbIpIbIH TYHOACBHI-XKYPEK aypyiapblHa.
JKanbiparbIHbIH TYHOAChl OKme TyOepKyJesiHe, ai
’KaHa KarblpakTapbl Kapaiapbsl eMICUTIH ocepre
ne. OypyHKyno3 Ke3inae d3PHONHsIbIK mandeiTin
KaHa KampIpakTapbl KommaHeutamel [14,15,23].
Tanunpep KaOblHyFa Kapcbl ocepre wue. Odup
Maumapel  Je3UH(EKIUIBIK, MHKPOOKa KapcChl,
AKCTIEKTOPIBIK acepre ue [14,26,29].

bi3 Salvia aethiopis L. ecimuirinin Karmmiaraii-
bakanac Tac KOJBIHBIH OH JKaK >KarajlaybIHaH
TaOBUTFaH MOIMYJISIUSIAPBIHBIH JCHIeliHIe 3 IIeHO-
TIOMYJIANASHB  0OJIil, TeOOOTAHWKAIBIK OIiCTEp
Herizigae Tangay okacanuel.  duroneHo3napra
reo0OTaHUKAIBIK TYPFBIAAH CHITATTaMa OepreH
Ke3J1e CTaHAapTTHIK TOCUI/II Heri3re ainablk. [leHoTu-
KallbIK ~ TIOMYJISAIUSUIapAbl  3epTTerenae reo0o-
TaHUKaJa KeHIHEH KOJJIaHbICTaFbI IOCTYPIIL 9/1icTep
konmausiabl [30]. LleHOmOmyAIUsSHBIH JKaCThIK
Kyiin anpikray T.A.PaGoTHOB koHe A.A.YpaHOB
omictepi 6oitprHIIA KYpTri3immi [31]. [TomyasaiusHbIH
koopauHatel JPS naBuraropet GARMIN GPS MAP
60CSx mpHOOpHIHEIH KOMETIMEH aHBIKTAJIIbI.
OCIMIIKTIH JKacThIK KYpPBUIBIMBIH  aHBIKTay/1a
A.A.YpanoBTteiH [32,33] x00ackl HeTi3re aJIbIHIbL:
P —eckinzep; j —xac napakrap; imm — IMMAaTypIIbIK
JKACTBIK KYHi; V — BHPTHHWIBIIK HEMEce IKac
BEreTaTHBTIK KYHi; g1 — ’Kac reHepaTHBTIK OCIMIIK;
g2 — oprama- HeMece TICKeH TEeHEepPaTHUBTIK
eciMIiK; g3 — KapTaiffaH I'eHepaTHBTIK OCIMIIK; SS
— CyOCEHIJIBIIK OCIMIIK; S — CEHWIBIIK OCIMIIK;
sc — Kypail Oacraran eciMmiik. Salvia aethiopis L.
[IEHOTIOMYJISAITUACH KE3/IECETIH OCIMIIK KaybIMIac-
TBHIFBIHBIH TYPJICPIH aHBIKTAY YIIIiH aHBIKTAFbIIITAD
«Kazakcran dmopaceasay 9 ToMel (1961) [11] men
2 tomablK «MIUTFOCTPUPOBAHHBIN OIPEIEIIUTENb
pacrenuit Kazaxcrana» (I T. — 1969, I 1. — 1972),
ANIEKTPOHJIBIK MHKPOCKOII, OWHOKYJISIp, Jiyna, Cy
MOHIIIACHI CHSKTHI Kypas->KaOJbIKTap/bl Taiana-
HBULABL OciMaikTepliH HoMmeHKnarypackiH C.A.
Abnymmmaa (1998: 187) xome C.K. UYepemanon
(1995: 516) GoiiprHina Kapar Ty3eTTik [34-36].

Salvia aethiopis L. IepCIIEKTUBTI TOPLTIK 6CIM-
niriniH OipiHmi momyssiusichkl Kammaraii-bakanac
Tac KOJBIHBIH OH JKaK J>XaFajayblHaH, MIONTECiH
OCIMJIIKTEep KaybIMJIACTBIFBI AlllbIK Jaialibl aiima-
FRIHHAH TAOBUTAGI. BipiHIII MOMYyNAIUAIAH YII I1e-
HOTIOMYJISIUSL  aHBIKTAJBI, 3epTTeiai. COHBIMEH
Katap Salvia aethiopis L. ecimmiri ke3meceTiH
OCIMJIIK  KaybIMJACTBIKTApPbIHA TI'e€000TaHUKAIIBIK
cumnaTtTama Xypri3uiai. COHBIMEH dKOJIOTHUA-TICHOTH-
KaJIbIK OailJIaHBICTBUIBIFBl  aHBIKTAIIABL.  bBipiHim
nenonomysusicel (LI111) Kammaraii-bakanac tac
JKOJIBIHBIH OH JKaK jKarallayblHaH, TeHI3 JCHIreHiHCH
709 M OWIKTIKTCH, IIONTECIH OCIMIIKTEp KayBIM-
JIACTBIFBI AIBIK JIAJIaJIbl aiiMaFbIHHAH TaObLIJIbL.

3epTTey HITHIKeIEPi )KIHE 0JIaPAbI TAIIAY
3eprrey Hbicanbl Salvia aethiopis L. mepc-

MEKTUBTI JOPUTIK OCIMAITIHIH OipiHII ITOIYJIs-
nusacel Kammaraii-bakanac tac »OJBIHBIH OH Kak
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JKarajayblHaH, TeHi3 JieHrerineH 709 M OMIKTIKTEH,
MIOTITECIH OCIMAIKTEp KayBIMIACTBIFBI AlllbIK J1aja-
JIbl aMarblHHAH TaObUIABI. BIpiHII MOMyIsIusIaH

3 uenonmomynsauusi aubikTanael. IIT 1 — GPS
HABUTATOPLI OOMBIHINA KoOpAWHATTapel: N 440
00.601° sxone E 077°06.237°.

1-cypet — Salvia aethiopis L. eciMAITiHIH HOMyIAIHACH

Bipinmi wenomonmyasiuus (I{II 1) — byn
YUYaCKEeHIH ©CIMIKTEp >KaOBIHBI T'YJII JKOHE IIel-
TeCiH OCIMAIKTep KaybIMIACTHIFBIHAH TYPaJIbl.
Herisri komnonentrrepi: 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.

Tombiparel — cyprbUIT-Kapa, OOprbuIIaK 0oc
TONBIPAKTHI. OCIMIIKTEPIIH KBl TPOSKITHSITBIK
yKaOBbIHBI (6CIM/TIK KaMbUIFBICHI) — 70-80%. Ocimtik
KAOBIHBIHBIH ~ JKaJIbl  KOPIHICI-CYPFBUIT  alIbIK
JKaChLT TYCTI.

Bipinmi momynsnus ecimMaikTep xaObiHbIHAA 4
SpyCThl OaliKaiMBbI3:

I-sapyc — 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).

[-spyc — 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-apyc — 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 (11 1) alimarbiHBIH
aynaH y3eiHABIFE 30-40 M, eni 15-20 M ecen aaHsl
3epTTeyre aJibIHIbL. L [eHONMOMyIAUAHBIH (IIOPATIBIK
Kypambl KOHBIPOACTBI-OPTYPII-LIONTI ©CIMIIKTep
JKaOBIHBIHAA JOMUHAHT petinae Cannabis rudera-
lis J. xwone Centaurea pseudosquarrosa Mikheev
ex Gabrieljan et Mikheev epexkriie OacbIMIBIKKA U€.
An Bromus tectorum L. oicane Chondrilla juncea
L. cupek ke3zneceTiH 0ojica, KalFaH oCIMIIKTEP TEK
JKaNFbI3IaH Ke3jecti, sFau Melilotus officinalis L.,
Haplophyllum perforatum Kar. & Kir., Sisymbrium
altissimum L., Agropyron dasyanthum Ledeb.

LleHoTTOMY ISIUSIHBIH,  ()IIOPAJIBIK KYpaMbl KO-
HBIPOACTBI-OPTYPJII IIOITECIH OCIMIIKTEp Ke3Ie-
ceai. MyHnna skanmbl 26 TyKbIMaac, 53 TybICcKa
JKataTelH 69 Typi aHbIKTangsl. Salvia aethiopis
L. Ocimairinin 3eprrenred OIpiHII MOMYIISIHAS
mieHOepiHae  OCIMIIKTEp  KaybIMJIACTBIFbIHBIH
CHUCTEMAaTUKaJIBIK Kypambiaaa Gymnospermatophy-
ta 6emimineHn 1 typ (Ephedra distachya L.), An-
giospormatophyta OGenimineH 68 Typ, OHBIH 15
typi Chlamydospermatopsida xnaceiHa, 54 Typi
Dicotyledoneae knacblHa KaTaTblHA AHBIKTAIIIBL.
XKerekmni tykeimpactapra Compositae Giseke (16
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TYp), Poaceae Gaertn. (12 1yp), Cruciferae Juss.,
Leguminosae Juss., opkaliceicblHaH 4 TypaeH, Po-
lygonaceae Lindl., Chenopodiaceae Vent, Labiatae
Juss., opkaiiceickiHan 3 TypueH, Saliaceae Mirb.,
Caryophyllaceae Juss., Onagraceae Juss., Solana-
ceae Juss., Plantaginaceae Lindl. TykpiMmacTapb
2 TypIeH Ke3jiecce, KaiFaHaapbl 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.

Tipurisik  GopmanapeiHaH TEepOPUTTEp, SFHH
0ip-eKi KbUIABIK ecimaikrep 32 Typ (46%) Oackim
EKEHJIIr aHBIKTAJJIbl, SKIHII OpBIH/IAa TEMUKPHII-
TOGUTTED, SIFHA KOIDKBUIIBIK MIONTECIH 6CIMIIKTED
28 1yp (41%) Kypaca, xameduTTep, SIFHU OyTanap
JKoHe xapTbuiail Oyranap — 8 TypaeH (12%) Typansi.
An, makpodanepodurrepaen Texk 1 typ Ulmus
pinnato-ramosa Dieck. ke3zaecri.

OKOJOTHSUIBIK THUOTEpAeH Kcepodurrep — 40
TYp (58%) GackiM OOINBIN MIBIKTHI, ME30(MUT KOHE
me3okcepodurrep — 23 Typ (33%), mcammopuTTeH —
2 1yp (3%), ranodurren — 3 (4%) Typ, neTpopuTTEH
— 1 Typ FaHa xe3mecTi.

BipiHmi momynsiiusl  ayMmarblHIA Ke3/IeCEeTiH
OCIMIIKTEP/Ii IApyanibUTBIKTHIK MAaHBI3IbITBIFBIHA
kapaii H.I1.ITaBmoBTeiH (1942) KimaccudpuKanuschl
ootipiama [32] maiimansl eciMaiktepaiH 11 ToObI

aHbpIKTaNABl: 1) apammenti eciMaik — 31 (25%),
2) Mana3bIKTHIK eciMmik — 27 (22%), 3) mapimik
eciMaik — 14 (11%), 4) 6angsr ecimaix — 12 (10%),
5) adupmi ecimaik — 9 (7%), 6) yasl ecimIik — 9
(7%), 7) conmix ecimaik — 7 (6%), 8) TaramabIK
eciMIik — 5 (4%), 9) maiinbl ecimuik — 4 (3%),
10) mopymennik ecimuik — 3 (2%), 11) sugemmi
eciMiik — 3 (2%), KaidFaHAaphel dpO3USFa KapcChl,
TOKBIMA, IEJIIIOJIO3aJIbI-KaFra3ibl, 00sy, OTBIH,
TOKBIMA, TAJIBIKTHI, TEXHUKAJBIK, CAOBIHIBI, WK
TYpJiepiepi a3piH-ayiaK 1-2-1eH Ke3/aecesi.

Keiibip ecimuiktep Karapbl OipHEIIE KbI3MET
aTkapanbl. Muicanel, Halimodendron halodendron
(Pall.) Voss. coHIIK, Mala3bIKTHIK, OOy aJIbIHATHIH
yoHe Oasizibl Ooubin Tadbutaabl, Cichorium intybus L.
JIOPLITIK, MaJIa3bIKTHIKIICH KaTap TaFraMJIbIK TYpre e
skatanel. CoHmaii-ak OipKaTtap CHpPEK KOHE dHISMIIK
OCIMIIIK Typiepi Je OChbl 3epTTey adMarbiH/a
kesneceni: Artemisia heptapotamica Poljak., Tulipa
behmiana Rge., Haplophyllum multicaule Vved.

Salvia aethiopis L. TypiHIH ICHONOITYJISAILINS-
JIAPBIHBIH  KYPBUIBIMBIK CPEKIICTIKTEPIH aHBIK-
Tay/na OCIMIIKTIH JKACTBIK KYHi, THIFBI3/IBIFEI,
CaHJBIK Kypambl opOip ecem ajlaHbl OOMBIHIIA
KYprizinni, YpaHoBThIH [24-26] xo0ackl HeTi3iHae
OCIMIIKTIH ’KaCTHIK KYPBIIBIMBI aHBIKTAIABI. COHBI-
MEH ICHOMOMYJISIUSHBIH  THIFBI3ABIFB  ayJaH
KOJeMIHE caif, jJapakTap CaHBIMEH aHBIKTAJIaJIbI.
Salvia aethiopis L. eciMairiniy OMIKTITi, AHAMETPI,
JKaTbIpaK CaHBIMEH €CENTENI.

4%

3%

W Compositae Giseke

M Poaceas Gaerm.

B Cruciferae Juss.

B Leguminosae Juss.

M Polygomaceae Lindl.

W Chenopodiaceae Vent

W Lahiatae Juss.

W Saliaceae Mirb.

@ Caryophyllaceae Juss.

B Cnagraceae Juss.

W Solanaceae Juss.
Plantagimaceae Lindl.

KATFaHTapE

2-cypet — Salvia aethiopis L. ke3aeceTiH 6CIMIIKTEP KaybIMIACTBIFBIHBIH (IOPAJIBIK KYPAMBI
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Hg
mv

]

g- TeHEePATHBTI, V — BUPTHHIIB/I, imm — IMMaTypJIbl, j — xKac napak [24-26]
3-cyper — Bipinuii uenononymsiuusicbnaarsl Salvia aethiopis L. TYpiHiH )aCcTBIK KYpaMbl

JKyprizinren 3eprrey OOHBIHIIA LEHOMOITYJIS-
UWSUTAPBIHBIH  KYPBUIBIMIBIK — €pEKIIeNiKTepiH
aHBIKTay/a, OCIMJIKTIH JKaCThIK KypaMbl MEH
pPENpPOANYKTUBTI  Kypambl  3epTrengi.  bipixmi
neHonony susiceiHbH,  (L[I11) Bupruammsai (12)
napaktap OacbIM Ke3JecTi, al FOBEHWIbI (2)
KOHE UMMAaTypiibl (4) mapakrap CHpeK Ke3aecesi,
reHepatuBTi (4) Typiiep me OipeH-capaH Ke3IecTi.
3eprrenren 20 ecem amaHBIHBIH = 6-8  ecen
anmannapeianaa Salvia aethiopis L. ecimairi MmymiaeMm
Oaifkanran xokK. Ce0edi, OIpiHTII IEHOTOMYJISAIIHS-
cel Kammaraii-bakaHnac Tac sK0JIbIHA KaKbIH OCTKEH-
Jie OpHaJlaCKaHIBIKTaH ©CIMJIKTEp CaHbl a3aiffaH.

Exinmi nenononmyasiius (LI12) — Kammraraii-
Bakanac Tac jKOJIBIHBIH OH KaK JKarajayblHaH, TCHi3
neHredineH 711 M OUIKTIKTEH, IIONTECiH OCIMIIKTED
KayBIMJIACTHIFBI AIlIBIK Jajalibl ailMarblHaH TaObLI-
abl. GPS xoopamuartaper: N 44° 00.591° »xone
E 077° 06.255°. Tomblparsl — cyp KaTaHIaHFaH
TONBIPaK. OCIMIAIKTEPIIH KBl POCSKIIHSIIBIK JKa-
OBIHBI (6CIM/IIK KaMBUTFBICHI) — 70-80% Kypaiibl.

Byn  ecimuikTtep ydackeciHiH — eCIMIIKTEp
YKaMBUTFBICHI opTYpI ONTi-KOHBIPOACTHI-
Delphinium glaucum. EKIHIII [IEHOTOMYJISIUS

ayJaHbl Y3bIHABIFBI 25-45 M, eni 20-25 M. Exinmi
LEHOTIOMYJIAIMS TaObUTFaH YYacKeHIH (IIOpabiK
Kypambl 21 TykeiMpac, 71 Tybic, 21 TypraeH
TYPaTBIHIBIFBl  aHBIKTIIBL. Byl  ydackeciHiH
oCIMIIKTEp KAOBIHBI TVl JKOHE IIONTEeCiH
OCIMIIKTEp KaybIMJIACTBIFBIHAH TYpajbl. Kai-
bl OCNTiICHreH Y4YacKeHiH OapiblK aiMarbiHIa
Ke3neceTiH OackIMBIpak Typiep: Poa bulbosa L.,
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Carex pachystylis J. Gay., Delphinium glaucum
(S. Wats.) Gray, Ke3put Kitanka enrizinren Tulipa
kolpakovskiana Regel.

Aran xeteTiH xait Salvia aethiopis L. ecimairi
KiIeMIlle CeKiIAl Maima ak TYJIiMeH aKOIbLI TYCTi
Oepin epekmieneHeni. benrini OonraHmail 3eprre-
yre ajblHFAH aifMakThl ©CIMIIKTEP YKaMBLIFBICHIH
MONTi-KOHBIPOACTHI-KUAKOICHICD aCCOIMAIHSICHI-
HaH TYPaTBIH/BIFBI HAKThUIAHB! (acc. Poa bulbosa
L., Carex pachystylis J.Gay., Delphinium glaucum
(S. Wats.) Gray, Tulipa kolpakovskiana Regel).

Exinwi yenononynayus (11 2) — Poa bul-
bosa L. xone Carex pachystylis J.Gay opHanacy
TBIFBI3JIBIKTAPbl 0AaChIM, SIFHU OAJUIJBIK KYHEeMeH
TaNaraH/ia KOFaprbl KOPCETKilKe ue 00msl, Del-
phinium glaucum (S. Wats.) Gray eciMairiHiH caHbl
cupek xoHe Kenwin Kitanka enren Tulipa kolpa-
kovskiana Regel ecimairiniH OipeH-capaHbl FaHa
Ke3re TYCTI.

ExiHII 1ieHOTOMy ISIIUSHBIH opOip ecern alaHbI
OotibiHIa Salvia aethiopis L. eciMAITIHIH HKaCThIK
KYPBUTBIMBI aHBIKTAIIbL. JKacThIK KYpaMbIH 3epTTe-
Y€ eKiHII IeHONOMyIIAusiAa KoOiHe FOBEHMIIBII
(17) Typnepi Gaceim Ooiica, reHepatuBTi (5) jkoHE
BUpruHWIBIAI (6) Typiepi cupek kesumecti. Co-
HBIMEH, Salvia aethiopis L. eciMIITiHIH Kypaii
OacraraH (4) Typiepi Jie Ke3re yiibipacTsl. ExiHimi
[EHOTIOMYJISIIHSIA )KAaC BET€TaTUBTIK OCIMIIKTEP/IiH
caHbl apTkKaH, ce0ebi TIPIIUIK OPTACHIHBIH
TaOUFM >Karjaiibl 0acka IeHANOMyJSIHsIapMEH
CaNTBICTBIPFaH/Ia TAOUFH KYOBUTBICTBIH KOJTAUIIbI 00-
JYbIHAH TYBIHJIAYbl MYMKIH.
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4(11%)

Hg

2 imm
Hj
N sc

g- TeHepaTHBTi, V — BUPTHHUJIB/I, imm — HMMaTypJIbl, j — %ac aapak, sc — Kypait 6acraran ecimuik [24-26]
4-cyper — Exinuui nenonomnyinsiuust Salvia aethiopis L. TypiHiH acThIK KypaMbl

Yminmn uenonomynsinust (LI13) — Kanmaraii-
Bbakanac Tac »KOJIBIHBIH OOMBIHA, TEHI3 IeHI€iiHEH
714 m Ouikrikre opHanackan. GPS Koopaunatrapsr:
N 44°00.622° xone E 077°06.240°. Tombipasbl —

CYyp TOIBIpaK. YIUiHII ICHOMOMYJISALUS ayIaHbl
Y361HAbIFE 50-60M, eHi 30-40M. OcimaikTepin xKa-
bl TPOCKIMSIIBIK KAOBIHBI (OCIMIIIK KAMBLIFBICHI)

—85-100%.

mg
Hv
= imm
uj

g- TEHEepaTuBTi, V — BUPTUHIIIB/II, iImm — UIMMATYpIIbL, j — xKac Aapak [24-26]
S-cyper — YmIiHII HEHOMOMYIANUSAAAFS! Salvia aethiopis L. TypiHiH >kacTBIK KypaMbl

Byt yuackeHiH eciMaikTep KaObIHBI Tyl 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 nenomonymsius  (LII13)  opramacy
TBIFBI3JIBIFBI  OOMBIHIIA OachIMABUIBIK TaHBITKAH

eciMaik Typiepi Oepinren. Eremopyrum orien-
tale (L.) Jaub. & Spach, Poa bulbosa L. Typaepi
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JOMHUHAHT Oouiblll 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
nenononyssiust  (L{I13)  »kacThIK  KYPBIIBIMBI
CaH/IBIK KOHE TMaWbI3JIBIK CUIATTaMa apKbLIbI
KepceTireH. bysr nmeHonmonynsusaaa BUPTHHAIBII
(9) Typi OachIMABIK TaHBITKaH 00Jica, FOBEHWIIbIII
(2), mvmMmatypasl (5) >koHe nae reHepaTuBTi (2)
OCIMIIIKTEp a3 Ke3/IeCTi, SFHH OYJI IEHOTIOMY IS /1a
MPEreHEPAaTUBTIK KE3EHHIH Japakrapbl KeOipek
KEe3JIECTi.

KopbIThIHABI

Kammaraii-bakanac Tac JKOJBIHBIH OH JKak
JKaFajayblHaH, TeHi3 JeHrerineH 709 M OUIKTIKTCH
Salvia aethiopis L. ke3neceTiH eciMIiKTep KaybIM-
JIACTBIKTAPBIHBIH Te000TAHUKAIBIK CHITATTAMACHI
MeH (IIOPUCTUKAJIBIK Talaybl jkacaijibl. bipiHiimi
MOMYJISAIMS  AHBIKTAJIFAH aWMaKTBIH  (DIOPATBIK
KYpaMBIHBIH TipIIiJIik popMarapbiHaH TepOPUTTED,
SFHU Oip-eKi JKbUIIBIK eciMaikrep 32 Typ (46%)
0achIM EKEHJIr aHBIKTAJI/bl, CKIHIII OpbIH/A
FeMUKPUNTOGUTTEP, SFHU KOIDKBUIABIK MIONTECIH
ecimaikrep 28 Typ (41%) Kypaca, xamedurrep,
SIFHU OyTaliap JKOHE JKapThulail OyTtanap — 8 TypJieH
(12%) typansl, anm makpodaHepodUTTEPACH TEK
1 1yp Ulmus pinnato-ramosa Dieck. ke3necri.
CoHBIMEH 3KOJIOTHSIIBIK THIITEPJICH KCEpOPUTTEp —
40 Typ (58%) GachM OOJIBITI IBIKTHI, ME30(HUT KOHE
Mmezokcepoputrep —23 Typ (33%), mncammouTTeH —
2 1yp (3%), ranodurren — 3 (4%) TYp, neTpopuTTEH
— 1 Typ FaHa Ke3mecTi.

Bipinmi mnomynsuus ayMmarblHIA Ke3/IeCeTiH
OCIMIIIKTEp/Ii MIApYalIbUIBIKTHIK MaHBI3IBLIBIFBIHA
kapaii H.I1.ITaBnoBTeiH (1942) knaccuuKkaiusce
OotipiHIa [32] maitmanel ecimmikTepaid 11 TOOBI
aHbBIKTaIABL: 1) apammenTi ecimaik — 31 (25%), 2)
MaJIa3bIKTHIK 6ciMaiK — 27 (22%), 3) aapinik eciMIik
— 14 (11%), 4) 6angst ecimaix — 12 (10%), 5) a¢pupmi
ecimuik — 9 (7%), 6) yibt ecimaix — 9 (7%), 7) coHiK
ecimik — 7 (6%), 8) TarambIk ociMIik — 5 (4%), 9)
Maiinsl ecimMaik — 4 (3%), 10) nopyMeHIiK eciMIiK —
3 (2%), 11) samemai ecimaix — 3 (2%), Kanranmapsl
3po3usFa KapChl, TOKbIMA, IEILIHOII03aIbI-KaFa3/ibl,
00sly, OTBIH, TOKbIMA, TAJIIBIKTHI, TEXHUKAJBIK,
CaOBIHIBI, WK TypJepiepi aspH-aynak 1-2 meH
KEe3IeCETIHIIrN aHBIKTAIbI.

Salvia aethiopis L. ecimuirinin Kammaraii-
bakanac Tac >KONBIHBIH OH JKaK jKarallayblHaH Ta-
ObUTFaH MOMYJISAIUSIIAPBIHBIH ISHIeHiHIe 3 IIEHOIO-
MyJISIUSHBI OOTIIT, 0JIap bl TEO0OTAHUKAIIBIK TICLI-
Iepai KoJiaHa OTHIPHIT CHIATTANIILI. AHBIKTAIFaH
LIIT 1, LT 2, LT 3 Gapasirel Kamnmaraii-bakanac Tac
JKOJIBIHBIH OH YKaFajaybIH/a )KYPri3uiai. 3epTTenreH
yari amaHeiHAa Salvia aethiopis L. eciMuiriHiH
215 naparbl aHBIKTAJABI, OIPIHII [[EHOMOMYJISIIUS
OoMbIHIIA 55 Mapak, eKiHIII [IEHOTOMYJIS IS OOWbIH-
ma 42 mapak, YIIIHII IIEHOMOIyJISIus OONBIHIIA
33 pmapak aHBIKTaIABL. 3epTTEy JKYPri3iiareH yuI
[EHOTIOMYJISIIHMSIIAP/IbI TAJJA KapalThiH 0O0JICaK,
OipiHII IICHONOMYIIALMAAA JKac TeHEepaTHBTIK
OCIMIIKTEp CaHbl apTKaH, EKiHII >KOHE YIIiHII
[EHOTIOMYJISIIIUSIHBI JKAC BETETATHBTIK OCIMIIKTEP
TOOBIH Kypanbl. ['eHepaTWBTIK e©CIMIIKTEp a3
Ke3J1eCTi, COHBIMEH KaTap EKiHIIII [ICHOTIOMYJIAIUs1a
MOCTICHEPATHBT] KE3€HIHIH CEHUJIBIK JapaKTaphl
Kypaii bacTtaraH eciMIiKTep J1e OOIIBL.
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KAHT K¥MAMbI (SORGHUM SACCHARATUM (L.) PERS.)
COPTTAPDBIHbIH, TY3AAHYTA TO3IMAIAIK
EPEKLLUEAIKTEPI

KapacTbIpbIAbIN OTbIpFaH MakaAaAa KopLUaraH opTaHbiH cTpecc akTopAapbiHbiH Oipi NaCl
TY3bIHbIH OCIMAIKTEPre YAbl 9CEpiH XXOHEe Ty3AaHyFa OCIMAIKTEPAIH CE3IMTAAAbIAbIFbIHBIH, >KayaObl
petiHaeri GOAIHETIH CTpeccTik akTWMBTI 3aTTapAbl (MPOAMH) 3epTTeyre OGarbiTTaAFaH. 3epTrey
HOTUXKEAEP] KOPCETKEHAEN BHY-eCy HapbiCbiHAA Peceraik Aapel >koHe KasakcTaHAbIK, KasakcraH-20
COPTbIHbIH, Oipliama >KaKCbl ©CIM-AaMUTbIHAbIFbI  aHbIKTaAAbl. AA, KbITalAblK, KyA>ka COpPTbIHbIH
TY3AaHyFa CEe3IMTAAAbIAbIFbI >KOFapbl eKeHAIri Oaikaraabl. CaAbICTbIpMaAbl 3epTTey 6GapbiCbiHAA
Ty3AaHyFa Te3iMaiAiK Aapeu, keHe KasakcTaH-20 cCOpTbIHAH aHbIKTAAAbl. AA, CTPECCTIK aKTUBTI
3aTTapAblH CMHTE3iHIH >KOFapbl MeAllepi Ty3fa cesiMTan KyAxka cOpTbiHAQ GOAATbIHAbIFbI OEATiAi
GOAAbI. 3epTTey HOTMXKEAEPi KOPCETKEHAEH KyMail AAKbIAbIHbIH TY3AaHYyFa TO3IMAIAIM A€M aAblHFaH
KOpCeTKillli, aFHM, Xep YCTi 6uomacca >KMHaKTaybIMEeH MPOAMH CMHTE3i apacblHAA ellkaHAal Aa
GaAaHbICbl CaKTAaAMaMTbIHABIFbI OEAriAl BOAAbI. ©OcCiMAiKTEpPAE >kKep YCTi 6romaccachbl TY3AbIH
KOHLIEHTPALMSICbl XKOFapblAaFaH cambliH 6acka COpTTapMeH caAbiCTbipraHaa KasakcraH-20 copTbiHAQ
6ipLuiama >korapbl (78,22-aeH 69,82 %) 6oAFaH Ke3ae MPOAUH MOALLIEPI Ae GipLuama XoFapblAarn KeAir,
€H >KOFapbl KOHLEHTpaLMs 8CepiHeH KypT TeMeHAereH. AA Aapel COpTbiHAA Aa »KakcCbl 6Guomacca
>KMHAKTaybIMEH MPOAMH CMHTE3i KepiciHwe O6ipAeH TeMEeHAEN OepreHAiri aHbIKTaAAbl. Toxipmbe
HOTUXKEAEPI KepCeTKeHAEl eH cesiMTaa KyAxka copTbiHAA cabarbiHbIH G1OMaccacbl TOMEHAEMEH CaiblH
MPOAUH CUHTE3i KepiCiHLle apTbin OTbIPpAbl. ByA MPOAVH MEALLEPIHIH KyMai AQKbIAbI YLLIH TO3IMAIAIKTIH
MeXaHM3MiHe >kayarn 6epe aAManTbIHAbIFbIH KOPCETEA.

Tyiin ce3aep: NaCl, TysaaHy, NpoAmH, Kymait, CTPecc, wanepoH, 61omacca, Te3iMAIAIK.
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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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OC00EHHOCTU YCTOMYMBOCTHU K 3aCOAEHUIO COPTOB CaXapHOro COpro
(Sorghum Saccharatum L. Pers)

B cTtatbe npoBoaMTCS MccaepoBaHMe Tokeuuveckoro aencteus coan NaCl Ha pacTeHus copro kak
OAHOIO M3 CTPECCOBbIX (hakTOPOB OKPY>KAIOLLLEN CPEAbI M BbICBOOOXKAEHWE CTPECC-aKTUBHOIO BELLLECTBA
MPOAMHA KaK OAHOWM M3 OTBETHbIX UYyBCTBMTEAbHbIX PeakLMil pacTeHMin Ha 3acoAeHue. Pe3yAbTaTbl
MCCA€AOBAHMS MOKa3aAM, YUTO AyULLie BCEX MPOPACTAIOT Ha 3aCOAEHHbIX MOYBaX POCCUMINCKMI COPT Aapel,
M KaszaxcTaHckuit copT KasaxctaH-20. B cpaBHMTEABHOM MCCAEAOBAHMM COPTOB COPro OnpeAeAeHa
BbICOKAs CTeneHb COAeYyCTOMUMBOCTM y cOpTOB Aapel 1 KasaxctaH-20 1 BblCOKas YyBCTBMTEABHOCTb
K 3aCOAeHMIO KuTanckoro copta Kyaxka. YCTaHOBAEHO, YTO Yy COAeYyBCTBMTEAbHOro copTa Kyaxka
HaBGAIOAAACS BbICOKMI YPOBEHb CHMHTE3a CTPECC-aKTMBHbIX BeLLeCTB. Pe3yAbTaTbl MCCAEAOBaHMIA
MoKa3aAM, YTO CMHTE3 NMPOAMHA KaK OAHOIO M3 NMoKa3aTeAs yCTOMYMBOCTU K 3ACOAEHMIO HAMPSIMYIO He
CB$13aH C HAKOMAEHMEM HAA3EMHOI 6MOMACChI. BbIAO 3aMeUeHO, UTO MO Mepe YBEAUUEHMS KOHLLEHTPaLIMK
coan B nouse y copta KasaxcraH-20 Haa3emHas 61MomMacca HeKoTopoe Bpemst Obiaa 6oAbLLON (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 CHMXKAAOCh. Y copTa AapeLl, Hao60poT, Npu
HaKOMAeHUN B1OMACChI CMHTE3 MPOAMHA CPa3y CHUXKAACS. Y HanboAee YyBCTBUTEABHOMO K 3aCOAEHMIO
copTa KyAbxka no mepe ymeHblueHUsi GUOMACChl CTEBAS CUHTES MPOAMHA, HAO6OPOT, YBEAMUMBAACS. DTO
YKa3blBaeT Ha TO, YTO CMHTE3 MPOAMHA HE CBA3aH C OTBETHOWM peakumei B MeXaHM3Me YCTOMYMBOCTM K

CTpeccam Yy Takon KYAbTYpbl, KaKk COpPro.

Katouesbie caoBa: NaCl, 3acoaeHmne, NpOAMH, COPro, CTPECC, LanepoH, 61Momacca, TOAePaHTHOCTb.

Mbacenenin o3eKTijiri

OcimaikTepre Konainsl3 akTopaapaby Oipi —
Ty31any. bipikkeH yirrap YUsIMBIHBIH (b¥ ¥) a3bik-
TYJIIK YKOHE aybUIIAPyallblUIbIK CAAChIHBIH COHFBI
MmoiimerTepi OoiibiHma 800 MHJUIMOH TreKTapAaH
acTaM JKep Ty3/aHyFa YIIsIparaH. ToOmbIpaKTHIH
XJIOPUATI TY3JaHYJIbIH 9Cepl OCIMJIIK TaMbIPbIHBIH
KOPEKTEHYIH >KoHE TTUKO(DUTTEPAIH Cy PEXHUMiH
enoyip Oy3amel, (POTOCHMHTE3 MPOMECIH TEKEHI,
HOTIDKECIHAC OCIMIIKTEP/iH ©cyl MeH OJiap/IblH
eHiMTIr Tomenaenmi [1, 2,3]

Ty3many-CBHIpTKBI OpTaHBIH MaHBI3IBl  a0no-
TUKAIBIK (PaKTOPIapbIHBIH Oipi, TY3IaHyFa 6CIMIIK
TYpJepi MEH COPTTapbIHAa CE3IMTAIIBIFBI 3P TYPIi
Oomeimr kenemi [4, 5, 6]. OnToreHe3miH OacTaKbl
Ke3eHAEPIH/Ie OCIMIIKTepAiH TY3JaHyFa TO3IMILTIr
ocy (yHKIIMSACHIHBIH OCICeH IUTIrIMEH aHBIKTAIa IbI.
Ty3ra TO3IMAUTIKTIH MaHBI3ABl KPUTCPHUHi-TY3IbI
TOMBIPAKTAPAAFbl OCIMIIKTEP/IIH OHIMALIIT. Aai-
Jla, Jaja >KarJaaiblHa TY3Fa Te3iMal (opMaliap bl
ipikTey TY3IBI yJacKelepaiH Oipkenki OemiHOeyi
kublHgaTaael [7, 8, 9]. ConapikraH, OaKbUIAHATHIH
3epTXaHaNbIK JKaFjaiia eCIMIIKTEepIiH Ty3aHy-
Fa Te3IMAUIITiH Oaramay TOCUTIEpiH i3/ey TOKTa-
TBUIMAWABL.  [piKTeymiH THIMIUIINIH — apTThIpY
VIIIH Ty3Fa TO3IMAUIK Kajlall KaJbINTacaThIHBIH
KAKChl TYCIHY KaxkeT. OcIMIiKkTepre Ty3IaHy
oacepi eki (akTopMeH cesiienmi: IUTOIUIa3Ma-

Jla MOHJAAPJbIH JKHHATYBIMEH OalIaHBICTBI YIIbI
KOMITOHEHT OHE TOIBIPAKTa HOHIAPABIH apThIK
OoxybIHa OailyTaHBICTBl CYIBIH KETiCIIEYIIUTITi
[10]. 3eprreywinepsaid OacThl Ha3apbl TY37aHy
Ke31HJe MOHIBIK FOMEOCTa3/lbl KAMTaMachl3 €TETiH
MEeXaHM3MIEpi 3epTTey KbhI3BIKThIpansr [11 12].
byn >xarnmaiiia OCMOTHKAJIBIK KOMIIOHEHT YJIbl
KOMIIOHEHTTIH KOpIiHICIH >KachlpaThlH  (aKTop
petinne xaowsugaHanel [8]. ConbiMeH Oipre, Oy
KOMIIOHEHTTep Oeunrimi Oip Iopexene e3apa Oaii-
JaHBICTBI: HMOHJAAP OCIMAIKKE TPaHCIHPALUSIIBIK
arplHMEH €Helli, aj OJIApIblH >KWHAKTAIYBl CY
anMacyelH  Oy3anmpl  (MbICANbl,  YCTHHIIMSUIIBIK
anmapatThlH KYMbICBI) [13, 14 ]. VCThUIUSIIBIK
OTKI3TIIITIKTIH PeTTeNyi Cy JKeTiCIereH >Karaaiiia
ecCIMJIIKTEepieri Cy TeHe-TeHMIriH  CaKTay/IbIH
MaHBI3Ibl MEXaHU3MIEPiHiH Oipi 00JBIT TaObIIa B!
[15, 16]. Oceiran nmeiiiH KeITereH aBTOpiap apra
OCIMIIKTEpl TIHIEPIHIH OCyiH KalIblHA KEeNTipy
JKOHE TY3/1aHy 9pEKeTi Ke31H e BereTalus i HbI CaKTay
YCTBUIUSIIAPABIH Te3 >KaOBLTYbIMEH OailIaHBICTHI
exeHiH kepcerrti [17, 18]. bipak Ty3aany ke3inzeri
TpaHCIIMPALUSHBIH POJIi Typasibl 9Ae0H Ko3aep Kepi
TYKBIPBIM Oepeti. Y CThUITUSIIBIK OTKI3TIMITIK TY3Fa
TO3IMIII OCIMAIKTEepEe KOFapbl EKEHJIr Typabl
MaiMIeMeNepl Ke3aecTipyre 0oabl, COHIai-aK
OHBIH TY3/J[aHyFa Ce3IMTall OCIMIIKTEpHe >KOFaphl
eKeHJIIr Typaibl KapaMa-Kapchl MolliMjeMelepIi
ke3aecripyre 6onanasl [19].
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Ty3nany ke3iHze ecimMIiK KacylalapblHa TY3
HOHJIAP/IbIH NIAMaJIaH THIC TYCYl OHJIAFbI JKOFaphl
MOJIEKYJIalbl 3aTTaPAbIH KYPhUIBIMBI MEH KBI3METiH
0y3aJbl, TOMEOCTa3bIH TYFBI3BIN OTTETiHIH OCICCH]TI
typaepinig (Ob®) maMamaH THIC CHHTE31HE bl
keneni [20]. Anaiina, TikelieH YbITThI 9Cep/IieH 0acka,
TY3aHy OCIMIIKTepAC OCMOTHKAJIBIK CTPECCTi
TyIbIpaabl, Oy OCIMIIKTIH Tamblp KYHECiHIH Ccy
MOTEHIMAIBIHBIH KYPT TOMEHJCYIHE aNbIl Kelei
[21.22].

OciMaikTeri OcHOpraHWKaIBIK HOHIAP MEH
Cy Temne-TeHMIriHiH Oy3bUTyblHa jKayall peTiHIe
Oipkartap aHTHCTPECCTI MEXaHHW3MJEP KOCBLIaJbI,
oJlapFa ©CIMIIKTETi Cy aFbIHBIH KalIbIHA KENTipy
YIIiH OpTaJaH TY3/1apblH CiHyiH OeJICeHaIpy XKoHe
OCBHI TIpoIecieH Oipre yHiaeciMal OCMOJIMTTEPIiH
JKacylmajlapblHIa OKMHAKTay Kipemi. EH xem
TapajFaH »OHE MaHBI3bl OCMOJUTTEPAIH Oipi-
WMUHO KbIIIKbUIEL, sikHU TiponuH ([1po). Amaiina,
Kaz3ipri yakpITTa TIHKOMDUTTEPIIH OCMOTHKAJBIK
¢dbyHKumsch (Mpo) xui opblHAanMaiabel. bipkarap
3eprreyurisiep [Ipo-HbBIH OCMOIUT pETiHIE KYMBIC
icTeyi TypaJibl UJesiHbI ChIHFa anajsl [23, 24, 26].

MyHBIH 09pi TONBIPAKTBIH TY3[daHy Oapbl-
ChIH/A OCIMIIKTEpIiH 3aT ajJMacylblH peTTelyi
MOCEJIECIH JKETKITIKCI3 OUTeTIHIITIMI3I KOPCETE M.
JKyMBICTBIH MaKcaThl — OCIMIIKTEP/IiH TY3Fa TO31M-
JUIITH KaJbINTaCcTBIPYAAFbl ©cy-IaMy YACpiCiHiH
peTTenyi MeH CTpeccTik (akTopiapra kayan
peTiHAeri aKTHBTI 3aTTapAblH (IPOJIMH) POIiH
anpikTay. On YIIiH TY3JaHyIblH KYPFaKIIBUIBIKKA
TO3IMIITITIMEH EPEeKIICICHEeTIH OCIMIIKTEep, SFHU
KyMmali nakbUIBIHBIH YIII COPTBIHBIH ©CIMJIIKTEPIiHE
ocepi 3eprrenai. by copTrapasl TaHzay onapablH
TY3aHYJbIH OCMOTHKAJBIK KOMIIOHCHTIHE ©Cy-
naMmy  OapbICBIHAAFbl  peakiuschl  OOHBIHINA
EpeKIleIeHyl MYMKIH JieTeH OoJpkamra Oaiina-
HBICTBI OONIbI, OYI aKTHBTI 3aTTap PEaKIHsICHI
epeKIIeTIKTepl MEH Ty3Fa TO3IMIALTIK apachIHIarbl
Oaiimanpicel OONMYbl MYMKiH. 3epTTeyra ajblHFaH
copTTap op eJJIiH TONpPaK-KIMMAT JKaraaiiapbiHa
OeliimOenTreH, KyMaiIbIH KaHTTHI TYPJIEpiHiH COpT-
Tapbl OOJIBIN TaOBLIAIBL.

3epTTey MaTepuagaapbl MeH JicTepi

3eprTey MaTepuaisl peTinae Kant KyMailbIHBIH
KEPTTIKTI JKOHE MICTENIK COPTTaphbl aJbIHJIBL.
«Kymxkay, «Jlapeny xxone «Kazakctan 20».

3epTTey JKYMBICHIHIA KAaHT KyMalbl ©CIMIITIHIH
«Kymka» »xone «boparana» cOpTTapblHBIH ©HY
OeJICeHAlTITiHG XJIOPIBl HATPUH TY3BIHBIH TYPIi
koHneHTpausaceabIH (0,1 % NaCl, 0,2 % NacCl, 0,3
% NaCl) turizeTin acepi 3epTTeI/i.
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Kymaii TYKBIMABIPBIH TETpH TabaKilalapblHa
ery anJblHAa, OHIM/I jKaHa TYKbIMIAPbIH CYPbINTAI
anblll, ANJbIH alla CTePHJIbJI JKaFjaljaH OTKEeH
ptbicTapira KMnO, epitinpgicinge 2-3 MUHYTKa
KOWBIN, AUCTEJBJCHICH CyMEH Iuaibuiibl. Kymai
OCIMIITIHIH COPTTAPBIHBIH TYKBIMIAPBIH Op TYPIi
KOHLICHTPALMSAJIBl TY3 epITiHAICI KYWBUIFaH MeTpu
TabakmanapbHa 30 maHamaH calbll, VI KaiTarama
xacangpl. Kymail copTapblHBIH TYKbIMAAPBIH €K-
KeH KYHHEH Oacrtan 3 KyH KyMaiJIbIH eHy KepceT-
KIIITepiH €CenTeNn OTHIPhUIILI. Y IIIHII KyHI Kymai
OCIMIIK JIMHHUSJIAPBIH 9P TYPJi KOHIEHTPAIHSIBI
(0,1%, 0,2%, 0,3%) Ty3 epiTiHaici KYHbLIFaH bIIbIC-
Tapra aybICThIPbULABL. KyMaiiiblH ecy KapKbIHBIH
KYTil 0anTay IKYMBICTapbl >KYPTi3UIiN, TY3/bI
JKaraiaa ecipiii.

Kymaiineig ecy mapaMerpiepi: KyMaiabIH Kep-
YCTi MYIIeJIepi )KoHe TaMBIP/BIH Y3aphil ocyi, (CM);
KypFraKk OnomaccanapblHbIH KUHAKTATYBI, (MT) 3-6-
LIBI KoHE 9 TOYIIKTEH KeHiH ecenTen aHbIKTaIbIHIbI.

OciMIIIK YIMackIHAAFbl MPOJIMHHIH MeJIepi
HUHTHJIPUH peakuusichl apkbuibl CumonsH A.B.,
CairamatoB A.A. [27] amicTepi apKbLIBI aHBIKTAJIIEL.

3epTTey HITHKeIePi MeH TAJIKbLIAYJIAp

Kymaii makpUIbIHBIH —TY3JaHyFa TeO31MJILIIr
3epXaHajbIK JKarjaiina skyprisingi. On ymin an-
IbIHAJIA TaWbIHAAFaH BIABICTAPFA OCIMIIIK JoHACPI
OTBIPFBI3BUIBII OCIMIJIIK COPTTAPBIHBIH JIOHIHIH OHY
OapbIChIHAH OacTan Ty3JaHyAbIH ocepi OaKblIaH bl
3epTTey HOTIKeNepi KOpCeTKeHIeH Ty3/IaHy OCiM-
JIIK COPTTapbIHBIH aJFAIIKbl OHY OapbIChIHAH OacTar
©3 9CcepiH KepCeTeTiHIIT aHbIKTaI k! (1-Kkecte).

Bipinmi kecTe HOTIKeNIEepi KOPCETKEHACH Ty3-
JAHYJIBIH MeJIIepl apTKaH CaiblH OCIMJIIKTep-
IIiH JIOHIHIH ©HY KOpCETKIillli KepiciHIle TeMeH-
nmedTiHmiri aHpIkTanael. Tek, Pecefinik Jlapen
xkoHe Kazakcranmpik Kazakcran-20 copTTapHBIH
TOMEHT1 MOJIIIEP/IET] TY3/IbIH dCEpiHe KEPICIHIIE OH
ocepreHTeHairi oarkamanasl. An, Kerraitmeik Kyimka
COPTBI TEK O-11IbI KYHIIK ©HY OapbIChIHAAFbI JOHJIED
CaHBIHBIH | TaiibI3Fa FaHa apThI KajdFaH KYHJEpi
eIKaHIal OH ocepicHOereHmiri Oaifkaiambl.
JloHHiH e©Hy OapbIiChl COPTTap apachiHAa aca
KATThl albIPMAIIBUIBIKTBIH OPBIH aJIMaiTHIH/IBIFbIH
KepceTin oTeIp. Mbicanbl, Kyiika copThl OacTamkbl
3 KyHaikTe OakpUIayMeH canblcThipFanna 71,54
naipizra teMengece Jlapen 62,93 maifbizra an,
Kazakcran-20 coptel 71,83 mMmalbI3mbl KOPETTI.
OcCIMIZIK JOHJIEPIHIH 6HY SHEPreTHKAachl TY3 KOH-
LHEHTpaLMsIChIHA TOyenai Oipak yakbIT ©TKEeH caii-
BIH OHTIMTIK apTaTBIHABIFBIH OaWKaTTHl. TV3IBIH
QJICI3 KOHIIEHTPAIUSCHI JIOHHIH 6HY 0apbIChIH O-1IThI



E.A. Kupmmbaes xone T.0.

KYHIepi KepiciHie OH ocep OepeTiHziri Oenrimi
0oJchl. AN Ty3laHy MeIIepi JKorapbUIaraH/ia
Kepi acepi Oaiikana Oepeni. [lereHMeH, eciMIiKTep
JIOHIHIH 6HYy KOpCeTKillli copTTap apachlHAa aca
KaTThI aybITKYIIBUIBIKTEIH OOJIMaFraHbIH aHFApPTAIbI.
Toxipube HoTHKeNnepi kopceTkenaei Kymka copTsl
ToxipuOeHiH 6-9-mbl kyHzuepi 81,2-78,94 mnaiibiz
Memepinae O6omca, Jlapenre 6y kepcerkimt 81,3-
79,05 apanbirsin cakraca Kazakcran-20 copTeiHaa
na 82,4-81,71 menmepiH KepceTTTi. ANBIHFaH Je-
pekrepre cyihieHe oTbipbin Kymai copTTapblHbIH
JIOHIHIH ©HYI XJIOPbl HATpUil TY3BIHBIH JacTaHy
KOPCETKIllliHe TOYEeN I YKcac eKeH/IrH aHFapyFa

Oomnaznpl. OpTara ecenmneH KapaiToiH Ooncak Kymait
COPTTAPBIHBIH AQHIHIH OHTIIITIT] TOXKIpHOE e KYBIK
MmeutiepMmen 20 maibi3aai TOMeHISHTIHAIr OaiiKa-
nanel. Byn aneiHFaH MONIMET COPTTapibIH Ty3Fa
TO3IMIUTITCH AaHBIKTal anaMaraHbIMEH ToXipuOe
JKaJIFACTBIPBUIFAH A ©CIMIIKTEP/IIH apbl Kapai ecir
JlaMybI OapbIChIH/Ia OipIIaMa aybITKYITBLITBIKTAP IbIH
OpBIH aJaTBIHIBIFEI Oenrisi Oompl. OHmal KepceT-
KiTep iy O0ipi eCiMIAIKTEPIiH TY3/bl OpTaia y3apa
ecyi. Xammbel TY3mbI opTama OCIMIIKTEpIiH Ta-
MBIp JXKOHE JKep YCTi OeiriHiH y3apa ecyl TY3IbIH
KOHIICHTpAIMAChIHA TAYeNJl aca Ce3IMTaNIbLIBIK
OaifkatThI (2-KecTe).

1-kecte — Kant xymaiist coprrapsabie NaCl Ty3bIHBIH 9p TYPITi KOHIIEHTPAIUACHIHAFBI IOH/ICPIHIH OHY SHEPTHACH ’KOHE OHTIIITIT]

No NaCl Bacran-kel 3 KYHJIe OHICH 6 KYHJIC OHICH 9 KyHJle OHICH
: KOHII-PBI JIOH CaHbI JIOHZEp CaHbI % JIOHZIEP CaHBI % JIOHZEP CaHbI %
Kymxka
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 Bakpuiay 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 23,740,11 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 Bakputay 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% 15,340,11 71,83 20,6+0,55 82,4 21,0+0,33 81,71

2-kecte — NaCl-melH op TYpili KOHIIEHTpAIMsUIapbIHIA ©CKEH KaHT KYMaibl COPTTapbhIHBIH OHOMapameTipiiK KepceTKimTepi

(1-ecimaikke MaKKaHAAFbl ©6CYy KOPCETKIII)

NaCl xoHI-mapbt TaMBbIp y3bIH/BIFBI % XKep ycti 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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Kecmeniy orcanzacwor

NaCl xoHI-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
baxpbuiay 10,35+0,09 100 12,07+0,17 100
0,1 % 4,85+2.45 46,85 10,3540,31 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 ocy Oapbl-

typrannail Kymait coprrapbibiy NaCl Ty3bIHBIH
KOHIICHTPAITMSICHI apTa TYCKCHIE OCIMIIKTePIiH
ecyl Jie KepiCiHIe TOMEHACUTIHIINIH KOpPCETTi.
ToxipuOeneri copTrapiblH ecyi [iHHIH 6HY
KOPCETKIMIIHACH eMec copTTap apachlHAa ©31HIIK
OipIama ce3iMTaIbLIBIFBI 0ap EKeHIIT1H OalKATThI.
Meicanbl, Kymka COTTBIHBIH TaMBIPBIHBIH OCYi
€H OKOFaphl KOHIICHTparusiga 4,55 maibI3mbl
FaHa Kypaca, caOarblHBIH Ja ©cCy KepCeTKilli
25,31 maiiei3 Memmepinae xanrad. A, Jlaper co-
PTHIH TaMBIPBIHBIH ©Cyl Oakpliay BapHaHTHIMCH
CaJIBICTBIPFaH/ia TOMEHT1 KoHIeHTpauusga 13,01
MaibI3¥a KepiciHIIe KaKChl ©CCe, TY3/IbIH KOHIICH-
TpalMAChl apTKaHAa Oyl KOpCEeTKIITe TOMEHIeH
Oepai 69,58 maiibl3 MediepiHe jaeriH. A cabarbl
na OacTamkel TOMEHT1 KOHIEeHTpamusga 2,65
maiipizra kakcel ockeHiMeH NaCl-meiH Mesmmrepi
aprkanga tinti 13,80 maiibi3ra jAeiiH TeMEHJeI
kerti. Coptrap apaceiHna Kasakcran-20 copTsl
OipramMa Te3IMAITITIMEH epeKIeNeH Il Ieyre Heri3

Cbl TOMEHI KOHIEHTpauusulapia eMKaHAal OH
ocepiIeHOETeHIMEH JKOFaphl KOHIICHTpANFsIUIapaa
TaMbIpAbIH ocyi 36,03-24,34 maiipi3 MeduepiHae
cakTaica, *Xep YCTI Mylenepinin ecyi 66,44 %
MOJIIEpIHAC y3apa ecyl CaKTajblll KamraH. by
KepceTKim  OoibiHma  ToxipuOemeri  OapibIK
copTTapia >KOFapbl TYPFaHIBIFBIH  KepCceTeni.
ToxipubeneH anplHFaH HOTHXKENepre Kapai OThI-
pBII COPTTAap apachlHAa MbIHAHA Ti3IM JKacayra
Oomaner. TamblpnbiH ecyi OoifprHma: Jlaperr™
Kazakcran-20> Kymxka, A, cabakTeIH 6Cyi OOMBIH-
ma Kaszakcran-20 >Kymka >Jlapen. Ockl anblHFaH
MOIMETTEp/II HAKThUIAW TYCy VIIH OCIMIIKTiH
ecy 0apbIChIH/Ia KaHIIIa Macca XKHHAN allaThIHJIbIFbI
HETI3r KOPCETKIIITI HaKbIThUIAH ajapbl COCCI3.
Ce0ebi, ©ciMIIKTIH ©cill JAaMybIHBIH HETI3Ti
KOPCETKIII OHBIH OapJiIbIK Macca KypaybIHIa >Ka-
ThIp. COHABIKTAH, TKIpUOEAEri OCIMIAIKTEPIIH
JKaJIbl OMoMacca JKHHaKTay KOpPCeTKIlIiHe Jie Ha3ap
aymapa KeTKeH keH (3-kecte).

3-kecte — NaCl-1bIH op Typ:1i KOHIEHTpALUSIapbIHAA OCKEH KaHT KyMaibl copTTapbHbIH 10 KYHAIK ©CKiHIepiHiH cabarbl MeH

TaMBIPBIHBIH KYPFaK CalMaKTapsl (MT)

Kynoica
Bapuantrap CabaKThIH KypFaK cajMarbl % TaMbIpIbIH KYpFaK cajiMm %
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
bakpuiay 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

YuriHin KecTe HOTIIKEIEepiHEH —OallKauibl
TypraHmaii Toxipubeneri Kymail copTTapbIHBIH
Kyprak Omomacca >KHHay KOpCeTKIIITepl eCiMIIiK-
TEpIiH y3apa ecCy KOpPCETKIIIIMEH COWKEeCTIri aca
KaTTel Oalikama Kolwmaiinel. bynm coprrapasiH
O31HJIIK OWOJIOTHSJIBIK epeKIlelirene Ooybiia
MYMKiH. JlerenmeH, anbiHFa HoTIKenep Kyioka
COPTHIHBIH TY3/IaHYyFa TOKipubeeri 6acka coprrap-
MEH CaJIbICThIpFaHa OipiiamMa ce3iMTall eKEHTITiH
Oalikayra Oomanbl. Aun, Jlaper COpPTBIHBIH TaMbIp
JKYHECIHIH y3apa ecyi OHBIH JKaKChl OMoMacca Ku-
HayblHa J1a JKaKChl acep OepreHjairin OaiKatajbl
JKOHE OJI JKep YCT1 MYILECIHIH Jie )KaKChl OrnomMacca
JKUHAKTayblHa ©3 JCepiH OepreHiiri OaiKamaipl.
Coptrap apaceiaga Kazakcran-20 copTel ecy MeH
KaTtap Ouomacca JXMHaKTay OOHBIHIIA Ja YKcac
KOPCETKII KOPCETKEH IET1H aHFapyFa 0onaapl. MbI-
CaJIbl, XJIOPJIbl HATPUH TY3bIHBIH €H KOFapbl KOHIICH-
TPaLUAICHIMEH CalBICTBIPATBIH OO0JICAK TaMBIPJIBIH
ecyi Ooitpiamra 75,30 maife3oen Jlaper; copTel eH
JKaKCchl KepceTkim kepcetce, Kazakcran-20 69,82
naip30eH ecy OOMbIHIIA KOPCETKEH ©3 OpHBIHIA
Kamael. A, 49,10 naiiei30en Kyimka copTeia yiniHmi
perte cakTaibin TYp. ToxipuOeneri Herisri Myiie
JKep YCTiHiH OMoMacca >knHakTaybl OolibiHIIa 84,18
nabI3AbIK KepceTKilneH Jlaper copTsl anFariksl
opbeIHABl nemaeHce 42,87 maiibzoen Kazakcran-20,
17,41 maiipi36eH Kymka copThl €H COHFBI OpBIHFa
KairacTeIpbutazpl. CoHa TOKIpUEEri COpTTapIbIH
ecyl MeH Omomaccachl OOWBIHIIA TO3IMILTIK PeTi
Jlapen copThl eH Te3iMai COpT OOJBIN eCenTeNei.
An Kymxa copTel Ty3gaHyFa aca cesiMTan 0od-
Iel gen aiftyra Oomansl. An, Kaszakcran-20 co-
PTBI OCBl €Ki COPTTHIH apachblHaH OpBIH ajiajibl.
Jlapeny COPTBIHBIH TaMBIPBIHBIH KAKCHl 6CYl OHBIH
JKep YCTi OmomaccachlHBIH Kakchl Ouomacca
JKUHAKTayblHa OH ocep OepreHfiri OaiKanapl.
Ce0ebi, Jlapen copTHIHBIH JXKep YCTiHIH aca OHiK
Oolian ecrereHIiriMeH OHbIH OYTaKTaHBIII Macca
JKUHAFaHIbIFbl Oalikananpl. A, Kymka copThIHBIH
ecyine Onomacca >XMHaKTayblla Ty3JaHyFa aca
Ce3IMTAIBUIBIFE  TOXKIpHOE  KOpCeTKITepiHEeH

OipaeH Oaiikaiajpl. AJIBIHFAH HOTHIKEIEPAIH COPT-
Tap apachlHJIAFBl O31HIIK Ty3/aHyFa TO3IMAUTITIHIH
OWJIOTHSUIBIK ~ CPEKILEeNIri Jen alKblHIal Tycy
YWiH cTpecc (akTopiap ocepiHeH eciMAiKTeperi
KOpFaHBII MeXaHW3iMiHiH Oipi 0oJaTbiH TIpo-
JWH CHHTE3IHEe OocepiMEH HaKThUIall KeTyJlli >KOH
nen kepaik. Kenreren Ty3naHyra TO3IMIUTIK TICH
Ce3IMTaJBIIBIK OAaFrbIThIHAA KACalFaH FbUIBIMU
eHOeKTep/ie MPOJIMH CUHTE3IHIH apTybl TOIIMJIIIIK
MeH Ce3IMTaJABUIBIKTBIH HEri3l Jlenm KepCceTieTiH
Kapama Ka#Isl miKipaepai Ke3gaecTipyre 0omabl.

Onedu Ke3aep/e a1 KyHre JACHiH KieTKaiap-
Jla WIOFBIPJIAHFAH HATPHH MEH XJIOP MOHIApPBIHBIH
KOHIIEHTpAUMsIChIMEH MNpoiuH TyabipaTeiH NaCl
KOHIICHTPAIMSCHIHBIH ~ apaKaThlHACKIHA  KYHemi
tangay okacanmarad. COHFBl KbULAApbl TPO-
JUH MAaKpOMOJICKyJalapAblH KYpPbUIBIMBI ~MEH
OMOJIOTMSUIBIK ~ OCJICCHALIINH  CaKTal  OTBIPBII
KOprayFa KaOuleTTi, XUMHSJIBIK HIAllepPOH PETiHAe
alTBUTBIN XKaThlp [25, 26]. XUMUSAJBIK LIANIEPOH-
Jap Typaibl TYCIHIKTEpAIH Jamybl MPAaKTHKAJIBIK
MaHbI3bl 30p, Oy Oelfimzeny mpouecTepiH TYCiHY
KOHE MEIULMHAIBIK MakcarTap MEH XHMHs
OHEepKaciOl yIIiH (hepMEHTTEp/i CaKTayIblH KaHa
TEXHOJIOTHSTIAPBIH 1aMBITYBIHAA KATBIP.

Ty3nanyra xayan peTiHae KyMaIblH OapIibIK
COPTTAapBIHBIH ~ OCIMIIK JKep YycTi Oedmirinie
MPOJMHHIH 00C KYHiH/E Te3 )KMHATYbI OPBIH aJI bl
Byn ocipece Ty3naHyablH XKoOFapbl KOHICHTPALHS-
ceraa Oaiikanaapl. CopTTap apachiHaa MPOJUHHIH
eH Kofapbl KoHUeHTpauusacel Kaszakcran-20 co-
preina Oaiikamansl 0,2%-IpIK KOHIIGHTpAIUsga
147,14 mr/r. kyparad. Byn copTThiH caOarbIHBIH
KaKChl ecim, OumoMacca >KMHAKTaybl MPOJHH
MOJIIEPIiHiH apTybIMEH Typa COWKec KeJil OThIp-
ca. Kepicinme, Jlaper; COpTHIHBIH kKaKChl ©6CYi MEH
OHJIAFbI TIPOJIMH MeJIIepi KepiciHile ToMeHAeYyiHe
aNpIll  KeNreHAiri Oaikamanmel. A, copTTap
apachIHJIAFBI Ce3IMTAJI COPT Jien ecenTenren Kyimka
COPTBIHBIH ca0aFbIHBIH OHoOMaccachl TOMEHIETeH
CalbIH KepiCiHIIe TPOJMH MOJNIIEPiHIH apThII
OTBIPFaH/IBIFbI aHBIKTAIIBI.
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4-xecte — Ty31bl OpTaiarkl KyMail COPTTapbIHBIH ca0arbIHAFb! IIPOJIMHHIH MeJIepi (Mr/T)

Bapuantrap Kyxa % Jlapen % Kazakcran-20 %
baxpuiay 0,73+0,02 100 0,70+0,03 100 0,70+0,03 100
0,1% NaCl 0,4040,00 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 COPTTApBIHBIH Ca0arbIH-
JIaFbl POJIMHHIH KUHAKTAIYbl HATPHHA XJIOPUIIHIH
KOHIIEHTpAIMAChIHA Toyemaitiri ancis. Ty3zmanyra
CaJIBICTRIPMATIBI TYPAE TO3IMAI KAaHT KYMaHBIHBIH
Tek eki copteiHga (Kazakcran-20, Jlapem) NaCl
KOHIEHTPAIMACHIHBIH YIIFAObIHA Kapail IpOJIHH
MOJIIIEPIHIH Kapama KalIbl KOpCeTKIITe eKeHIIT1
AHBIKTAJIIbL.

Ocplnaiiiiia, TPOJMHHIH JKUHAKTATYybl MEH
OCIMIIKTEpOiH CTpEecCTepre TO3IMAUII apachiH-
Jla TYPAKThl KOPPEISIUSUIBIK OalaHbICTap IbIH
JKOKTBIFBIH aiiTyra Oonanel. backa 3eprreymrinep
JIe OCBHI OAFBITTaFbl YCTAHBIMIA €KCHJITT alTBUTBIT
KETKEH.

KopbIThIHABI

Kopeita kene KopiiaraH OpTaHbIH XJIOPUATI
TY3AaHYBl OCIMIIIKTEPTe 6CYy MEH AaMyAbIH OacTar-

Kbl KE3CHIEpIHEH ocep eTemi, OCIMIIKTepIiH
TYKBIMAAPBIHBIH ~ ©HYIH, KOIIeTTepIiH  KaJbll-
TaCyblH, JKEGKEJCHI'eH MYIIeNepliH apachlHAa
OMoMaccaHbIH JKUHAKTAybl MEH Tapaiy Mporiec-
tepin Texeini. Keitne NaCl-gp1g onci3 KoHIEHTpa-
[USCHI TYKBIMHBIH OHYIHE KOHE KyMauJIbIH Kenoip
COPTTApBIHBIH JKEp YCTI OpraHmapbIHBIH Onomac-
cacelHa OH acep ereai. Hatpuii MeH xmop monzaa-
PBI JKambIpakTapia GOTOCHHTE3IIK MUTMEHTTEPAIH
nmaiia OONMybIH WHTHUOHMpIEN JKOHE JKep YCTi
MYLIENEepiHiH MEH KaHT KyMalbl KOIIETTEpiHiH
caOaFpIHIAFbl TIPOJIMH CHHTE3IH KYIIeHTemi He-
MecCe COPTTHIH OHMOJNOTHSJIBIK €peKIIeNirine Kapain
KepICiHIlIE TOMEHJICTCTIH T aHBIKTAN/Ibl. byHmai
KOpPCEeTKIIITep KyMal  JaKbUIBIHBIH  COPTTBIK
EPEKIICITITiHe KaTKAH/IBIFBI JICT €CeITeNe/Il KOHE
COpTTapAblH Ty3AaHyFa Te3iMIUIriH Oackana
TO3IM/ITIK MEXaHU3M/IEPIMEH OaillaHBICTBIpa 3epT-
TEy KaXET eKEeHIIT1H KOpCeTe/Ii.
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9KOAOTIO-bMOAOTUYECKME OCOBEHHOCTU
N OPUTOLUEHOTHUYECKASA CTPYKTYPA MNMOINMYAAUNU
RHODIOLA QUADRIFIDA B BOCTOYHOM KA3AXCTAHE

B aaHHOM paboTe MPUBOASTCS pe3yAbTaTbl U3yueHust BUOAOrMUECKMX OCOBEHHOCTEN M IKOAOT
PUTOLIEHOTUYECKOM MPUYPOUYEHHOCTM peaKoro Buaa pactenms Rhodiola quadrifida B BoctouHom
KasaxcraHe. MccaepaoBaHUS MPOBOAMAMCH HA TPEX BbICOKOTOPHbIX xpeOTax KasaxcrtaHckoro AATas:
MBaHoBckui, AnHenckuiin u KokcnHekmi. M3yyerme ueHononyAsLmii BUAQ MPOBOAMAOCH CTAHAAPTHbBIMM
reo6oTaHMYECKUMU MeToAaaMu. 1o pesyAbTaTam MPOBEAEHHbIX MCCAEAOBAHWIA YCTAHOBAEHO, 4YTO
pacTUTEAbHbIV MOKPOB B MecTax npouspactaius Rh. quadrifida caabo cchopmmpoBaH namn npakTnyeckm
OTCYTCTBYET. MecToo6MTaHus BUAQ: MPUYPOUEHbI K aAbIMUINCKOMY M TOPHO-TYHAPOBOMY MOSICY rOp, B
BbICOTHOM npeaeAe 1800-2400 m Haa yp. M. Rh. quadrifida o6utaeT npermyiiecTBeHHO Ha OCTaHLax,
CKaAax, Mo MEAKO- 1 KPYNHOOBGAOMOUHbIM OChIMNSIM, MOXOBO-AMLLAMHUKOBbIM, APUAAOBbIM 1 KAMEHMUCTO-
OCOKOBbIM TyHApPaM. OTMEYEHO BbICOKOE BEreTaTMBHOE PAa3MHOXEHME Ha Yy4yacTkax TOACTOro
mMoxoBoro nokpbitus. CoctosHune Rh. quadrifida 8 LIM3, LM4 n LIM5 HopmaAbHOro Tmna, cnocobHoe
K CaMMOAAEP>KaHMIO CEMEHHbIM M BereTatuBHbIM criocobamu. B LIM1T 1 LIM2 Bua noaaep>xmnBaeTcs 3a
cyeT Hea(h(hEeKTUBHOIO BEreTaTMBHOIO PAa3MHOXKEHUS. BUA MMEeT HM3KYIO KOHKYPEHTOCMOCOOHOCTb, MO
Mepe 3apacTaHus y4acTKOB AEPHOBUHHbBIM 1 KOPHEBULLHBIMM 3AaKaMM MOMYASILIMM POAMOAbI BbINMAAQIOT
u3 coctaBa curtoueHo3os. Rh. quadrifida — kparHe peakuii BUA, MHTEHCMBHO COKPALLAIOLIMIACS B
UMCAEHHOCTU U MAOLLLAAM MOMYASILMIA, CUMTAaEM HEOOXOAMMbIM BKAIOUEHME BUAQ B CAEAYIOLLIEE U3AAHME
KpacHom kHuru KasaxcraHa.

KaoueBble caoBa: LleHTpaabHas Asums, 3anaaHbii AaTai, Rhodiola quadrifida, peaknii Bua,
COCTOSIHME MOMYASILMIA.
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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 KasakcTanaarbl Rhodiola quadrifida nonyAsiuMsirapbiHbIH,
3KOAOTMSAAbIK-OMOAOTUSIABIK, epeKLLeAIKTepi XoHe DUTOLLEHOTUKAABIK, KYPbIAbIMbI

byA >xymbicta LUbiFbic KasakcraHaarbl Rhodiola quadrifida cupek kesaeceTiH ecimMaik TypiHiH
OGUMOAOTUSIABIK, ePEKLLIEAIKTEPI MEH 3KOAOTMUSIAbIK-(PUTOLLEHOTUKAABIK, LLEKTEAYIH 3epTTey HaTUXKeAepi
KeATipiareH. 3eptreyaep KasakcraH AATambiHAarbl yil 6uik MBaHoOB, AmHeiick >koHe KekciH Tay
SKOTAAAPbIHAQ KYPri3iAAi. TYpPAIH LEHOMOMYASLUMSAAPbIH 3epTTey CTaHAAPTTbl e0B0TAHMKAABIK,
SAICTEPAI KOAAAHY apKblAbl XKYPrisiaai. KypriziareH 3epTreyAepaiH HoaTuxkeAaepi OGoibiHwa Rh.
quadrifida ecy opbiHAQPbIHAAFbI BCIMAIK SKaMbIAFbICbIHbIH, OACI3 KAABINTACKAHAbIFbI HEMECE >KOKTbIH
KaCbl EKEHAIrT aHbIKTaAAbl. TYPAEPAIH MEKEH eTy opTachl TeHi3 AeHreiiHeH 1800-2400 m OMiKTiKTe
OpHaAaCKaH aAbMi >X8He TayAbl-TyHApPa OeapemaepimeH wiekteareH, Rh. quadrifida wHerizinen
KAAABIKTApAQ, XApTacTapAa, YCak, >kKeHe ipi TyMipWikTi WweriHAIAepAEe, MYK-KbIHAAbI, KYpPFakK, >KaHe
TaCTbI-LWOriHAI TyHApaAapAa TipuiAik eteai. KaAblH MyK >KambIAFbICbl 6ap anMmakTapAa >KOoFapbl
BeretatmeTi kebeto Garnkaaabl. Rh. quadrifida kaabintsl Tunteri LM 3, LIM4 sxexe L5 kyni TyKbiIMMEH
>KOHe BereTtaTtuBTIK TOCIAMEH e3iMeH e3i kebetore kabiaeTTti. LIM 1 xeoHe LI 2-aAe Typaep THiMmci3
BereTatuBTi kebelore GanAaHbICTbl cakTaAraH. LLIbIMTe3ek neH TambIpAbl ABHAI AakbiAAapMeH 6ip
ariMaKTapAa ©6CKeH POAMOAA MOMyASLMSAAPbl (PUTOLLEHO3AAP KYPaMbIHAH LUbIFbIM KAAYbIHAH, TYPAIH
Gocekere KabireTTiAiri TomeH. Rh. quadrifida nonyAsiums caHbl MeH ayAaHbIH KapKbIHAbI KbICKAPTaTbIH
eTe CUpeK Ke3peceTiH Typ GoaraHAbikTaH, KasakcTaHHbiH, Kbi3blA KiTabbiHbIH KeAeci 6acblAbIMbIHA
€Hri3y Ka>KeT Aern CaHalMbI3.

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

MONyASUMS >KaF Aaibl.

CoxkpameHusi 1 0003HAYEHUSI
HIT — nenononynsauus
BBeaenue

Mmuorue Buasl pona Rhodiola L. uctopudecku
HCIIONB30BANKMCH B KAYECTBE aJalTOTCHOB U Tpa-
JULIUOHHBIX JIEKAPCTBEHHBIX CPEICTB, KOTOPbIE
[IEHATCS 32 MX CIIOCOOHOCTH MOBHIMIATH COMPOTHB-
JIIEMOCTh YEJIOBEKA CTPECCY MU YCTAIOCTH U CIIO-
co0CcTBOBATH JoNTrojieTuio [ 1-8].

Rhodiola quadrifida (Pall.) Fisch. et C.A. Mey.
(Pomuona ueThipéxdiieHHas!, KpacHas 1ETKa) U3 ce-
MmelictBa Crassulaceae — apKTO-aNbMUHCKAN BUI,
pacTeT B aJbIMICKOM TOsACE TOp, HMIEOHUCTOH U
MOXOBO-JIMIIAHHUKOBOM TYyHJpE, HA CKalax, Ka-
MEHHCTBIX CKJIOHA M OCBIISIX OKOJO JIEAHUKOB. B
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Kazaxcrane Bua BcTpedaeTcsi TOJIBKO Ha BBICOKO-
ropbeix xpedrax Kazaxcranckoro Anras u Tap0a-
ratas [9]. O6mruit apean: Kutait (CHHBI3SH U TUTATO
Hunxait-Tuber), B Bocrounoii Cubupu, Mouromuu
(XouTHid, XaHnrai, XoBcroy, XoBa 1 MOHIOJIbCKHI
Aumrait) u Poccun (Anraii, Casaen) [10].

Kopuu u kopHeBumia Rh. quadrifida tpamuiu-
OHHO WCIIONIB3YIOTCA B A3HMM B KayeCTBE TOHH3H-
PYIOIIEro, aJanToreHHOro, aHTHISMPECCUBHOTO
MIPOTUBOBOCHIATUTENBRHOTO cpeacta [11-14]. Xu-
MUYeCKHii coctaB 3pupHBIX Macen Rh. quadrifida
COZIEPKUT KHUCIOTHI — TeKcanekaHoBywo (45,39%),
9,12-okranexanuenoByto (33,38%), 9-rekcanere-
HOBYO (3,08%) u mp [15].

DKOJIOTO-QUTOIICHOTHYECKAS CTPYKTypa TIOITy-
nsiuit Rh. quadrifida wzydanacek B Poccun (Cesep-
HbIi Ypau, 3abaiikanee) [16, 17]. Takxke ecth cBe-
JIEHUS] O COBPEMEHHOM COCTOSIHUH TTOMYJISAIIA BUAA
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B Kurae [18]. Onnako B Kazaxcrane uccinenoBanus
SKOTHINYECKOW TIPUYPOUEHHOCTH W OWOIIOTHYe-
CKHUX 0COOEHHOCTEH BHAA B €CTECTBEHHBIX MECTax
MpOU3pacTaHusl paHee He TNPOBOAMIUCH. Benen-
CTBHE TIOBBIIIEHHOTO CIpOca Ha JIEKapCTBEHHOE
chIpbe KOpHEH Rh. quadrifida BO MHOTHX CTpaHax
BUJI TTO/IBEPKEH CHIIBHBIM aHTPOTIOI€HHBIM BO3/IEH-
CTBUSIM.

[ToaTomy 11e1b10 pabOTHI ABNISETCS U3yUEHHE CO-
BPEMEHHOTO COCTOSIHUS MOMysiuuid Rh. quadrifida
B Bocrounom Kaszaxcrane, Bxirouass Ouojorumye-
CKHE OCOOCHHOCTH BH[A, CEMEHHYIO MpPOJIYKTHB-
HOCTb, 3KOJIOTr0-(pHOLEHOTHYECKYIO MPUYpPOUYCH-
HOCTH U OHTOT'€HETUYECKYIO CTPYKTYPY.

Marepuajbl u MeToasl

Kazaxcranckuii Antait npejacraBisier co0oit
CUCTeMY XpeOTOB FOKHOW W IOTO-3alaJIHOM 4acTh
Aultasi, Kak TOpHOM CTpaHbl, KOTOpask MPOCTUPAETCS
C I0Ta Ha CeBep W C 3amajia Ha BOCTOK o4ty Ha 400
kM. OH BXOJUT B COCTaB FOTO-3aMa{HON iepudepun
AnTae-CassHCKOW FOPHOM CHCTEMBI, U C NMPUCYILEH
el cTpykTypoill naHmmadTHBIX W BBICOTHBIX 30H.
CornacHo Gpu3UKO-reorpapuecKiM YCIOBHIM TEp-
putopusi Kazaxcranckoro Anras rnojpasjieieHa Ha
Tpu mopapaiiona: KOro-3amagueiii Antaii, FOxHBIN
Anraii, KanOunckoe Haropse [19].

HccnenoBanust npoBOaMINCH HA 3amajHOM AJl-
tae (xp. MBanoBckuii, Kokcunckuit u JInnenckmii)
Ka3aXCTaHCKOW 9acTW ANTalCKOI rOpHOW CTpaHBI.
AJIMUHCTPaTUBHO HCCJIENAYEMBI PErMOH OTHOCHT-
cs k Bocrouno-Kazaxcranckoit odnactu. Uzyuenue
LT ponmosel MPOBOIMIMCH CTaHIAPTHBIMU Ie000-
TaHmYeCcKuMH Metogamu [20,21].

Crpyxkrypa kaxaoi koakpeTHoi L1 n3yganmce
cornmacHo MmeroaukaM T.A. Pabornoro [22] u O.B.
CwmupHoBo#t [23]. s BBIACHEHUS >KH3HEHHOTO
[IMKJIa TIpUMEeHeHa MmeTonuka A.A. Ypanoa [24].
3a OCHOBY M3yUYCHHS IKOJIOr0-ONOJIOTHYECKHUX OCO-
OCHHOCTE BU/Ia B ITOJIEBBIX YCIOBHUSAX B3STHI pa3pa-
Ootannbie MeTonuyeckue ykazaums M.D. ['omybe-
BbIM U E.®. MomuanoBeiM [25]. HoMeHknaTypHbIe
Ha3BaHMS pacTeHUM npuBeneHbl coriiacHo WCSP.

Pesynbratel m O6cy:xnenne

1. buonornueckue ocodeHHoctu Rh. quadrifida

Rh. quadrifida B uccnenyemMom peruone BCTpe-
YyaeTcs eJMHUYHO OT/IEIbHBIMHA OCOOSMH HJIH TPYII-
namu, He 00pa3ys IUIOTHBIX 3apocieil. CemeHorre-
HHE, KaK MPaBHUJIO0, OOMIBHOE, B CPETHEM I10 BCEM
MOMYJIANASAM TTOTEHIIHAIEHOE CEMEHOIICHHE CO-
craBisieT 3288 ceMsSHOK Ha OJIHY 0CO0b, pealbHOE —

1692 wr. Kosppuunent cemunanduxannu — 51,4%.
OOBIYHO B IIEHO3aX TeHEPATUBHBIC OCOON UMEIOT 10
36,8+0,32 reHepaTUBHBIX TTOOETOB, U3 HUX TOJIHKO
55,9% uBeret u miuogoHOCUT. COLBETHSI B CPEAHEM
COCTOSIT U3 5 IIBETKOB, U3 HUX 74% (3,7 uBeTka) 00-
pa3yroT IOl (JMCTOBKH); YHCIIO CEMSIOYeK Ha
omnH 1BeTok 47,24+0,36, u3 aux 38% cemsgmouek
(hopMUPYIOT CEMSIHKH.

CemeHa Bu/ia MEJIKHE, JIETKO pa3HOCSATCS BETPOM
Ha 3HAYUTENbHBIE paccTosiHus. Dopma ceMsH Tpo-
JIOJITOBATO-SIMIIEBUIHAS, CIIErKa n3oruyTas. IloBepx-
HOCTh CeMsH roJas, riajakas. L[Ber ceMsiH kopuyHe-
BeId. JlmuHa: 1,85 — 2,75 MM (2,56+£0,19 Mm), 1mm-
puna: 0,56+0,01 mm. Bec 1000 mryk cemsin — 0,214
r. bosbIiias 4acTh CeMsiH TOMANAET B OCBINHU, Kypy-
MBI, TJ€ TIYOOKO MPOBAIUBAKOTCS MEXIY O0JIOM-
KaMu KaMHel u morubator. HesHaunrenbHas 9acTb
CEMsIH TOMaJIaeT Ha YYaCTKU TPYHTA MEXKIy KaMHen
WM Ha OTIAJ] OKOJIO MATEPUHCKUX PACTCHUH.

I'pyHTOBas BCXOXECTh B MPHPOJIE JOCTATOYU-
HO BbICOKa — 75%, 0 4eM CBUIETENbCTBYET 3HAYH-
TENBHOE KOJIHMYECTBO MPOPOCTKOB. OTHAKO, B BHILY
CYpOBBIX yCIIOBHI OOWTaHWS BHJA, MOCIE MEPBOU
nepe3uMoBKH TorudaeT moutu 85% cesnues. Jlo
TCHEPATHBHOTO COCTOSIHUS JOKUBAIOT STUHHIIBI.

Pactenust (QopMHPYIOT MOIIHBIE ITOAYIIKOO-
OpaszHble AepHUHBI (PUCYHOK 1), Hepenko a0 35 cm
B TOTEPEYHHKE, COCTOSIIIE M3 IUIOTHOTO KayAeK-
ca, 0JIETOT0 OCTAaTKAMH KECTKHX CTEOJICH MPOILTBIX
JIeT, TJIe HaKalUIMBaeTCs OTIaJ, TPUKPHIBAsI TOJ-
CTBIM CJIOEM TOYKH BO30OOHOBJICHUSI.

[Toukn BO30OHOBJIEHUS 3UMYIOT TIOTPYKasicCh B
cyOcTpaT WM pacmoiararoTcst OJmKe MOBEPXHOCTH
rpyHTa. [loOeru mioTHO MOKPBITHI YENIYSIMHU, KOTO-
pBI€ IPEOXPAHSIOT UX OT OBPEXKICHUH MOPO3aMHu
U CIIOCOOCTBYIOT HAKOIUICHUIO CHETa B 3UMHUM T1e-
puoa. B moaymike y ocHoBanusi mobera MOryT 00-
pa3oBbIBAETCS YKOpPOUYEHHbIE KOpHU 8—12 cM 11, Ha
OCHOBaHUH KOTOPBIX B BUJIE KHUCTOYEK 00pa3yroTcs
MIPUIATOYHBIE KOPHH BTOPOTO U TPETHETO MOPSIKA.
[Tober mop Yenrys MU TOKPHIT TOJICTHIM CIIOEM JTy-
TSAIIEHCS KOPBI TEMHO-0YpOil OKpACKH.

KopneBas cuctema crepxueBoro tuna a0 130
CM JUUI. B BepxHeHl yactu 1o 17-25 cm, oT cepenu-
HBI Pa3BETBJIEHBI Ha 2-3 KOPHS MEPBOT0 MOPSAIKA.
B cpennem o0Opa3yroTcst 3—5 OTBETBIICHUI TIEPBOTO
nopsaka. Kak npaBuiio TiiaBHbIA KOpEHb pa3Mela-
€TCsl BBEpPX IO CKJIOHY C 3ariyOjeHuem Ha 35-40
cM. KopHu mepBoro nopsijika ot cepeIluHbI pacCTH-
JIAIOTCS B CTOPOHBI HA YPOBHE TJIABHOTO KOPHS 710
45 cm. Bec cpIporo MHOTOJIETHETO KOPHSI C Kay1eK-
com 25-20 cm cocraBusier 263+5,6 rp. Kayaekc
BHYTPH 3allOJHEH MEIKO3eMOM U TPOAYKTaMH
Pa3ioKEeHHsI MPOILIBIX JIET, a TAKXKE MPOTHUBIIHU-
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MU demrysiMu. JlnHa BeTBEH Kay/eKkca pa3indHas
B 3aBHCHMOCTH OT HalpaBJICHUs CBETa, C CEBE-
PO-BOCTOYHON CTOPOHBI BETBU 00Jiee JJIMHHBIC U
TOJICTBIC, C IOTO-3alaHON OoJiee YKOPOUCHHBIE U
YTOHUYEHHBIE. Y CTapbIX ocolOell B pe3ysbrare He-
Kpo3a BeTBeH KayieKca IIEpBOro MOpsAIKa OT OCHO-
BAaHMSI OKOPEHSIOTCS U TEPSIOT CBSI3b C MaTEpHH-
CKOH 0c00BI0. AKTHBHOE pa3pylIeHHE KayJeKkca

HaO0JIF0/IaeTCs ¢ XOPOIIO OCBEMIEHHON 00/ IyBacMOi
ctoponbl. KopHu, opakéHHbIE HEKPO30M CO Bpe-
MEHUM Pa3ZeNISIOTCS Ha JICHTOBHJHBIC TOJIA WIIH
VIUIOTHSIFOTCS, TIPUHUMAs JICHTOBUIHYIO (HopMy.
[Ipen3uMHee COCTOSIHHE MTOYEK OKPYTIIble, Ha BEp-
XYIIKE IJIOCKUE, MOKPBITHI CBETIO-PHIKEBATHIMH
YeNrysiIMUA B TP CJI0SI, C XOPOIIO chopMyIUpOBaH-
HBIMHU TT00eTamu 9—10 MM 1.

Pucynox 1 — Ionymsiiwus Rh. quadrifida
Ha xpebre VBanosckuii Bocrouno-Kazaxcraunckoit oomactn

VY pacTeHnii poOAMONBI TPOU3PACTAIOIINX Ha
ydJacTKax TOJICTOTO MOXOBOTO TTOKPBITHS OTMeYa-
€TCSl OTHOCHTEJILHO BBICOKOE BEreTaTHBHOE BO300-
HoBiteHHe. Oco0M MMEIOT CPaBHHUTEIBHO PBHIXIYIO
MOAYIIKY C YJIMHEHHBIMH BETBSAMH KOPHEBHIIA
8-12 cm an. OOBIYHO OcoOM €1ab0 Pa3BETBIICHBI
WM HE BETBSTCS, HApacTaHUE MoOera MpoOUCXOAUT
13 BepxyleyHoi nouku. Ha kaxxnoil BeTBU KOpHE-
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BHILA pazMelieHo 7—11 crsumx novyex u3 KOTOPhIX
MOTYT Pa3BUTHCS TOOETH KOPHEBHUIIA. 3a4acTyIO U3
CISIIIMX TIOYCK PAa3BUBAOTCSI TOHKUE JIJTMHHBIE CTO-
JIOHOBUJ/IHBIE TIOOETH C BEPXYIICYHOW IMOYKOW JI0
15 cMm 1. YXomsammx B CTOPOHY OT MAaTEPHUHCKOMH
ocobOu. [Ipu crapeHnn BETBH ¢ KOPHSIMH OTUJICHSI-
FOTCSI OT TOJIOBKU KOPHEBUIIA UMESL CBOIO KOPHEBYIO
cucteMy. BeTBH, oTUIeHEHHBIE OT KOPHEBHIIA U HE
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Hecylue KopHeHd, oTMupaioT. OHH OYeHb MEAJICH-
HO pasnararorcs. [IpocTpaHcTBa MeXIy KIOHAMHA
3aIOJHSIOTCSl OPraHUKON W 3apactaroT mxamu. O0-
pasyloTcs rpyInna KJIOHOBBIX 0co0eil, ci1abo n30im-
POBaHHBIX APYT OT ApyTa.

IK0J10r0-pUTOLIEHOTHY ECKASI
CTHKA LEeHONOMY IS i

XapakTepu-

Rh. quadrifida 8 Boctounom Ka3zaxcrane Bctpe-
gaeTcs B mpeenax xpedros HOxHoro u 3amamgHoro
AnTast, TONyJISIUK BUJA MPEICTABICHBI U30JUPO-
BaHHBIMA MUKPO(HUTOICHO3aMHU IUIOMIab0 200—
500 m? (puCyHOK 2).

BeneacrBue ropHoro xapakrepa penbeda, B
OMOIIEHO3aX CKJIAJ(bIBACTCS CXOJHBIA CHEIH(H-
YECKUH CBETOBOM M TeMIilepaTypHblid pexum. Ilo-
BEPXHOCTHBIC TOPU30HTHI MECT OOMTAHUS B 3UMHEE
BpeMsi, B pe3yJIbTaTe JSHCTBUS CHUIIBHBIX FOI0-BOC-
TOYHBIX W IOT0-3aIa/IHBIX BETPOB, OTOJSIOTCS, YTO

80°00"B

MPUBOAUT K BBIXOJIAXKUBAHUIO MOYBKI 10 —30—-40°C.
OTtTanBaHne MPOUCXOANT 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 KOHIIE ampels — Ha-
YaJie Masi UCIIBITBIBAIOT PE3KUE CYTOUHBIC ITePeTIa ibl
temnepatyp. TeMmreparypa KOpHEOOUTAEMOTO CIIOS
nporpesaetcs 10 +5°C TOJNbKO B KOHIIE NTEPBOH Jie-
KaJibl Masi. MaKCHMYM TeTlIa HAKAIUTUBACTCS K KOH-
Iy WIOHS. BIIa)KHOCTH MTOYBHI HEBBICOKA M MTOCTOSH-
HO HAXOJUTCS Ha OTpeeeHHoM ypoBHEe — 10—-15%
OT MaccChl ITOYBBL. DTO 00YCIIOBIEHO MEXaHUYECKUM
COCTaBOM ITOYBEHHOTO CIIOSL, UTO BIHSAET HAa OCOOCH-
HOCTH POCTa M Pa3BUTHS BUJIA.

Hwxe npuBoanTCS OMMCAaHUST COCTOSTHUS TIOITY-
nsyid Rh. quadrifida va pa3HbIx XpeOTax 3anaaHo-
ro Antas. KomuuecTBeHHbIe 1 MOP(OIOTHYECKHE
XapaKTePUCTUKH BHJIA B Pa3HBIX IICHOMOIYIISIUSIX
MIPUBEICHBI B Ta0wmIe 1.
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Pucynok 2 — Kapra mectoHaxoxaenuii neHononymsituii Rh. quadrifida 8 Bocrounom Kazaxcraune

Heanoeckaa nonynayua. Ilonymsamus Haxo-
JUTCSI Ha CEBEpO-3alaJHOM CKJIOHE Xp. MBaHOB-
ckuil B BIcOTHOM Iipeniene 1900-2400 m Hax yp. M.,
BXOJUT B COCTaB JPHAJJOBO-OCOKOBBIX aCCOLMANUIT
Ha KAMEHHCTBIX U IEOHUCTHIX CKIIOHAX.

LII1 pommonoBo—npuanoBo—ocokoBas (Carex
capillaris—Dryas oxyodonta—Rh. quadrifida) pas-
MeEIlleHa Ha CEBEPO-3aMaJHOM CKIOHE Xp. MIBaHOB-
ckuil B BeicoTHOM mpenene 1900-2000 m naxg yp.
M. ITnomans meHomomysiuun okoso 150 M2 Ko-
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opnunatsl: 50°18°41.1»N 83°47°19.0»E. Yuactok
pa3MelleH BEpIIMHE IPEBHEN MOPEHBL, I'I€ B 3UM-
HUM IEPUOJ TOUYTU OTCYTCTBYET CHEXKHBIM TOKPOB,
YTO BEJCT K BBIMEP3aHMIO MOYEK BO30OHOBICHUS
Rh. quadrifida. Obmiee TPOEKTUBHOE TOKPHITHE

6%. OOBIYHO B TPYIIaX €XKETOAHO HAKAILITUBACTCS
3HAYUTENbHBIA OTHAM, Nepernpesas, GopMHUPYIOT-
sl JIOKAJIbHbIE MUKPOYYACTKH TOUBBI, IJIe 00BIYHO
MOCEJISTFOTCS] TUOHEPHBIC BUBI, B TOM YHCIIC U PO-
JTIoJIA.

Taomuma 1 — Mopdooro-KoIuueCTBEHHBIC XapaKTepucTHKK u3yueHHbix LI RA. quadrifida

Mopdosioro- MBaHoBCKas nomyJsius Kokcunckas nomymsiuus JIuneiickas nomyasuus
KOJINYECTBEHHBIC 1111 112 11113 11114 1115
TTapaMeTpet M=Mm M=+m M+Mm M=+Mm M=Mm
BeicoTa pacTeHus 6,2+0,31 10,33+0,81 9,6+0,61 9,6+0,42 7,86+0,47
Jluamerp kycta 12,6+0,77 22,6+1,32 15,13+1,29 12,3+1,01 22,3+2,00
Yucno noderos 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
YKo [BETKOB B COLIBETUH 3,240,32 6,1+0,52 6,94+0,46 4,5+0,59 5,340,45
[Ipumeuanne: * p<0,001
PactutensHOCTE B Tpenmenax  (GUTOIEHO3a 12 POJINOJIOBOI0O—OCOKOBAs (Carex

CIUIONTHOTO TOKpOBa He o0pasyer, pa3Mmemnact-
cs Buae msaTeH. OOmiee MPOEKTUBHOE MOKPHITHE
3,5%. BumoBoi#i coctaB, cnararpomuii (GuTOIEHO3
OTHOCUTEIbHO O€JIeH B BHJOBOM OTHOIICHHUH.
B coobmectBe nomunupytot Dryas oxydontha
u Carex capillaris, yacto Bcrpeuatorcsi Carex
rupestris, Viola biflora, Thermopsis alpina, Silene
graminifolia, Koenigia alpina o4eHb peako oTMeva-
resa Minuartia verna, Patrinia sibirica.

Rh. quadrifida B coobmiecTBe BcTpedaeTcst BUIIE
He OOJIBIIUX H30JIMPOBAHHBIX JAPYr OT Apyra MH-
KPOIIEHO30B. PacTeHus HaXOSITCS YTHETEHHOM CO-
CTOSTHHH, [IBETCHUE JIMHUYHOE. B OCHOBHOM KYCTBI
CTaperolye, JIETKO paclagaroTcs Ha OTIAeNIbHBbIC
KJIOHBI. Ha 7101150 POEKTHBHOTO MOKPBITUS POIHO-
JIBI 9E€THIPEXWICHHOW TpuXoauTcs He 6omee 3—5 %
OT 0011Iero. 3UMYIOIINE TOYKH HE KPYITHBIC, OJICTHI
B JIBa CJIOS TEMHO-OYPBIMH TIICHYATHIMU YCIITYSIMH.
Kopenb ci1abo pa3BuT, OET TOJICTHIM CIIOEM YEPHO-
Oypo# KOpBI JI0 3 MM TOJIIUHBI, JETKO OTCIanBa-
FOIIMIACS MPOJOIBHBIMU IIacTaMU. PacTeHus paHo
OKpAIllMBAIOTCS B TEMHO-O0OpPIOBO-KPACHBIN IIBET.
W3 GOKOBBIX MOYEK BO30OHOBIICHHS Pa3BUBAIOTCS
MEJIKHE BereTaTUBHbIC T0Oer. bokoBas mouka riy-
0OKO pacmosiokeHa B cyocTpare. OTCyTCTBHE Tpa-
BOCTOSI CIIOCOOCTBYET CHIILHOMY pa3MbIBY CyOCTpa-
Ta ¥ OTOJICHUIO OCHOBHBIX MOYEK BO30OHOBICHHS,
YTO MPUBOJIUT K UX BeIMep3aHuio. L{eHonomyssiums
cTaperomasi, MoJiepKuBaeTcsi 3a cueT Hedhek-
THUBHOTO BEr€TATHBHOTO Pa3MHOXKEHUSI, BO3PACTHOU
COCTaB HapYyIICH.
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capitata+Rh. quadrifida) pa3menieHa Ha CKaJIbHOM
MaccuBe, B BepXoBbix peku boapmas Ilonepeuka,
Ha CEBEpO-BOCTOYHOM KpyToM ckjoHe. Koopam-
Hatel 50°18°47.1»N 83°51°18.1»E B BbICOTHOM
mpexene 2000-2300 m mam yp. M. Bumg obutaet mmo
YaCTUYHO 3apOCIIUM YCTyNam, TPeUIMHAM CKaj U
Mexy oOJoMKamu npeBHei Mopenbl. CybOcrpar
TITIUHUCTO-INEOHUCTBIN TJie MPpeodIaaroT MI0CKHUe
meOHu. Hano4yBeHHBIH MOKPOB Pa3BHUT C TOKPBITH-
em 10 100 %, koTOpBIi 06pa3oBaH B OCHOBHOM MXa-
MU TOJIIUHOM 10 5 CM M IUIIaHUKaMU.
PactutenbHbIN OKPOB COOOIIECTBA C yUACTHEM
Rh. quadrifida chopmupoBaH, o0miee MPOEKTHUB-
Hoe mokpeiTHe coctaBisier 10-15 %. B coodmie-
CTBE YaCTO BCTPEUAIOTCA 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 orMmevatorcsi Patrinia sibirica, Huperzia se-
lago, Woodsia heterophylla, Valeriana capitata,
Dracocephalum imberbe. Bepxuss rpanuna LI1 3a-
HSITa TUIOTHBIMU 3apociisiMu Betula fruticosa.
[omynsiiust poIMOITBI HETIOHOYWICHHAS C TIpe-
obOagaHueM B3pPOCIBIX 0CO0CH, ceMeHHOE B0300-
HOBJICHHE HU3KOe. Pa3MHOKArOTCsS B OCHOBHOM Be-
reTaTUBHO, IIEHTPaJbHAsl YacTh JEPHUHBI 110 Mepe
CTapeHusl pa3pylacTcsi, pacnajgasch Ha MEJKHE
KJIOHBI, KOTOPBIE MEPEHOCATCS CXOIOM CHera WiIn
OCBITIBIO Ha JIPyTHE YYaCTKH. B epHUHKY 3a4acTyio
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BHenpsitoTest moderu Carex rupestris, Viola biflora,
Patrinia sibirica. CouBeTHsi CHIIBHO TTOBPEKICHBI
3amopo3kamu (okoio 35%). Pactenus, mpouspacra-
IOIIUE B MpeJiesiax Fro-3amaIHbIX OIMyIIeK Keapaya,
MPAKTHYECKH HE I[BETYT, OJJHAKO 00pa3yloT Maccy
BEreTaTUBHBIX MOOETOB MM MMEIOT JIBa TPU HEJO-
Pa3BUTHIX [BETKA YCHIXAIOUIMX HA PaHHUX ATarax
pa3Butus. [1o4ku KpyImHBIE OJIETH CBETIIO-PhDKEBA-
THIMH HAPY)KHBIMHU YEIITYSIMA U TEMHBIMUA BHYTpPEH-
HUMU PACXOJISIIUMHUCS IT0 BEPXYIIIKE.

Kokcunckasa nonynayus. llomynsaius pazme-
LIE€Ha Ha IOro-3amnajHoM ckioHe Xp. KokcuHckuit
B paiione ckanbHuka Cayrun-KameHs B BBICOTHOM
npeaene 1950-2000 m Hax yp. M. Bua BXoauT B co-
CTaB pa3HOTPAaBHO-MTMOHEpHOTO (huToneHo3a. Koop-
muHaThl: 50°28°53.5»N 84°03°49.8»E. 3neck BhIIE-
JIeHa OJ/THA TICHOTOIYJIAINS POIHOIBI.

I3 POHOI0BO—OBCSIHULIEBO—OCOKOBAs
(Carex  capituliformis+Festuca  borissii+  Rh.
quadrifida) pa3menieHa Ha IOT0-3aMaJHOM CKJIO-
HE YaCTUYHO 3apacTtarouieil ropHol mopene. Ilio-
HIa]b TOMYJISAIUN COCTaBIsieT okojo 150 Mm% Rh.
quadrifida pacTer Mo TpemuHaM CKal U yriryOie-
HUSIMU MEXJIy 00JOMKaMU MaTEPHHCKOH MOPOJIBI.
PacturensHOCTh MpeicTaBiIcHa THOHEPHBIME BU A~
MU, TIOCTENIEHHO 3aCEeJSIOIINMH KaMEHHCTBIE CKIIO-
HbI rop. [Tomyssiiust Mosi0/ast, BOSHUKIIAS OT 3aHO-
ca cemsH n3BHe. OOpa3zoBaHue MJIOAOB claboe, 10
12% 1BeTkoB 00pa3yoT IMCTOBKU. OCHOBHOE KOJIM-
YEeCTBO COLIBETHH ITOJCHIXACT, IO BCEH BUIAMMOCTH
OYTOHBI TOBPEXKIAIOTCS 3aMOPO3KaMH Ha paHHEU
crangun pa3BuTHi. Rh. quadrifida BcTpedaercss 1o
nepudeprur YaCTUYHO 3aKPBITHIX JPEBHUX MOPEH,
¢ pomuHupoBanueM ocoku Carex capituliformis.
Oo6mee mnpoektnBHOE MOKpEITHE 35%. Poamoma
BCTPEUACTCs TMOJUJIOMHUHAHTHBIMU TPYIIIAMH OKO-
7o obnomkoB mopoa. [lnomonomenue ocobeit He
oomnee 5%. JlepHHHBI pa3MeNIaloTCs C FOro-3amaji-
HOM, MOJIBETPEHHON CTOPOHBI BHICTYIAIOIIMX TIIBIO
u ux nepudepun oceiriell. HarmodBeHHBIH MTOKPOB
XOpOIIIO Pa3BUT U3 MXOB U JIMIIAWHUKOB C TTOKPHI-
THeM 10 90%.

B coolmectBe yacto Bcrpeuarotest Hierochloe
odorata, Silene  graminifolia, Hedysarum
austrosibiricum, Dryas oxyodonta, pexxe 0OTMEUaroT-
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 TIEHOTIOITYJISIIIHS
Rh. quadrifida HopmanbHOTO THIIA, CIOCOOHAS K Cca-
MOIIOIICPIKAHUIO ITyTeM CEMEHHOTO M BeT€TaTHBHO-
TO pa3MHOKEHUS, yCIOBUS OOUTAHUS TS BHJIA MOXK-
HO CUUTATh OJIM3KMUMHU K ONTUMAIEHOMY.

Juneiickaa nonynayua. Haxonurcs Ha cese-
pO-BOCTOYHOM CKJIOHE Xp. JInHelckuit. [Ipumbikaer
Ha ceBepo-3amaje K TpaHule 3amagHo-ANTaicko-
ro TOCyJapCTBEHHOTO NPUPOIHOTO 3aMOBEAHUKA:
CEBEPO-BOCTOYHAS TPAHUIA TOMYJISAINH TPOXOAHUT
1o BepmuHe Xp. KokcuHCKMi; roro-3amnajaHas — 1o
peuke Jlatynuxa. Ilomynsauus opueHTHpOBaHA C
FOr0-BOCTOKa Ha ceBepo-3anaj. BeICOTHBIN mpejen
1830-2200 M nHajg yp. M. Penbed — clnoxHbIid, n3-
pe3aH TIyOOKMMH YIIENbSIMH, NOJIMHAMH PEK U
pPyYbeB, CKaJUCThIMU rpuBaMu. MopeHa 10 40 M
BBIC, CKJIOH KPYTOH CJI0KEH KPYITHBIMU O0JIOMKaMHU
TOPHOM TOPOBI, YaCTUYHO 3aKphIThIN 710 30 % pac-
TUTEIFHOCTHIO B BUJIE TISTEH Pa3IMIHBIX KOHPUTY-
paruii Mex 1y KpyImHBIMH TJIbI0aMu 1opoabl. CKIOH
CIWJIBHO TPOAYBaeM IOXKHAMHM M IOr0-BOCTOYHBIMU
BerpamMu. CHET XOpOIIO 3aJePIKUBACTCS MEXKITY
ribi0amMu. PacTUTENbHBINA TTOKPOB MATEH TUIOTHBIN
C MPOEKTUBHBIM MOKpbITHEM 110 70 %. I[TouBeHHBIN
CJIOM MOYTH HEe BbIpaxeH. M3 KycTapHUKOB pej-
KO BCTpEUarTCs HU3KOpocibie ocodu (20-35 cm)
Berberis sibirica.

14  pommomoBo—oBcsHUIIEBas  (Festuca
borissii, F. kryloviana, Rh. quadrifida) pa3meniena
Ha CEBEPO-BOCTOYHOM CKJIOHE BBICTYIIA CKAJIbHUKA.
IOro-3anajHbIii MUKPOCKJIOH 3apacTarolleil Mope-
Hbl. O011ee npoekTuBHOE NOKphiTHe 50 %. Penbed
HEOJJHOPOJHBIH, 00pa30BaH BHICTYMAIOMIMMHU TJIbI-
0aMu TOPHOH TIOPOMBI Pa3IMIHBIX pa3mepoB. I11o-
I11a]1b, 3aHHMaeMasi [IEHOTIOMYJISINEeN, He TPEeBbIIIa-
et 700 m?. Koopmunats! momyssimun: 50°20°18.4»N
84°14°46.1»E. ITouBeHnsIit citor 10 15 cMm, OCHOB-
Has Macca KOpHEH poJuoibl pa3MelieHa 1o riyoo-
KHM TpELHAM.

PacTuTtenbHbIll TOKPOB Mpe/CcTaBiIeH HE3HAUU-
TEeJBHBIM YnciIoM BU10B (He Oomee 20 BuoB). Yacto
BCTpEYaCMbIC BHUJbI: Aster alpinus, Poa attenuata,
Bergenia crassifolia, Bupleurum longiinvolucratum,
Epilobium lactiflorum, Patrinia sibirica pexe
Berpevatorest Allium  lineare, Ligularia glauca,
Aconitum anthoroideum, Sedum ewersii, Bistorta
elliptica. HartouBeHHBIN TTOKPOB XOPOIIIO Pa3BHT, C
MOKPBITHEM J10 95%. Y CclI0BUS IPOU3pACTAHUS dKC-
TpeMalbHBIC, PACTCHNUS HHU3KOpOCible He Oomee 11
cM. CemeHoteHue craboe TONBKO MO/ TPUKPHITH-
€M TJIBIO.

B nmannoit III mpopocTku, XOTsS U MHOT'OYHC-
JICHHBIE, HO CYJs IO YHCIY IOBEHWJIBHBIX U T'eHe-
pPaTUBHBIX PACTEHUH, BBKMBAEMOCTbh UX HEBEIMKA.
[omymnsimst TOMTHOWIEHHAs, HOPMAJIBHOTO THIIA.
[Toukn KpymHble, O/€Thleé HECKOJIbKUMHU CIOSIMH
IJIOTHBIX KOXKHUCTBIX TUIEHOK, TPETOXPAHAIOIINE 3a-
YaTKW OPraHOB OT BO3ACWUCTBUS HEOIArOMpPUSTHBIX
(hbakTopoB.
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oI 5 [TaTpuHMEBO-POINOIOBO-0COKO-
Bass (Carex stenmocarpa, Rh. quadrifida, Patrinia
sibirica) pa3MelnieHa Ha BEpXHEH Tpsae KaMEHHUCTO-
ro U meOHUCTOro KpyToro ckioHa. KoopauHaTsl
50°15°33.8»N, 84°15°59.7»E, Bricora 2139 M Hag
yp. M. Permbed yuacTka ciioxkeH KpymHBIMEH 00JI0M-
Kamu TIopo/ibl. [104BBI phIXJIbIE, OOraTo ryMyCHPO-
BaHBI, C 3HAYUTEIbHBIM BKIFOUYEeHUEM IeOHs. [lo-
yBeHHBIH ropm3oHT 30—40 cM. HamouBeHHEBIH 1O-
KpOB c11a00 pa3BUT, TOKpbITHE He npeBbiaet 30%,
COCTaBJICH B OCHOBHOM W3 MXOB U JIUIIAHHUKOB.

PactutensHOCTh cabo BBIpa)KEHA OTMEYAECTCA
MATHAMHW WJIK T10JIOCaMU IO HAITPaBJICHUIO BETpa C
IOr0-BOCTOKa Ha CEBEpO-3amaj], ooliee MPOeKTHB-

HOe MOKpbITHE A0 57 %. B nenomonynsmuu 4a-
cTto Bcrpedarorcs 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 pacteT Au(GPy3HO MO BCEH TUIOMAAN KYPTHUHBI
u no ee nepudepun. Poanona cenurcst ¢ roro-3a-
naja BBICTYMAIOUIMX TJIBIO C TOABETPEHHOH CTO-
ponbl. OOrias miomaas ydactka okoso 1500 m2.
KopHu poamoinsl HampaBlieHbl B BEPX IO CKIOHY.
OHTOTeHeTHYeCcKask CTPyKTypa HEHOMOMyIauuii Rh.
quadrifida noka3ana B Tabmurie 2.

Ta6amua 2 — BospactHas cTpykrypa neHonomyisiuuit Rh. quadrifida

BospacTHsle MBaHOBCKast MOMYIISIHS KokcuHckas momynsiims Jluneiickas momynsys
cocrosHus (%) 1111 1112 11 3 1114 II15
IIpopoctku - 3,8+0,27 0,3+0,01 8,9+0,52 3,2+0,28
IOBuHMIIEHBIC - - - 1,3+0,45 2,8+0,44
Nmarypusbie - 0,8+0,03 1,5+0,10 - 0,4+0,07
Buprununbhbie 2,5+0,32 0,240,01 1,8+0,21 0,67+0,23 -
TeneparuBHBIC 0,3+0,08 0,4+0,06 0,8+0,12 1,33+0,24 1,6+0,19
CeHMIIbHBIE 0,9+0,02 - 0,8+0,06 0,4+0,09 1,1+£0,29
[Ipumeuanue: * p<0,001

3akiar0ueHue, BbIBO/bI

[To pe3ynbTaTtam MPOBEICHHBIX HCCIIEIOBAHHIA
YCTAHOBJICHO YTO PACTUTEIbHBIN MOKPOB B MeCTax
oburanus Rh. quadrifida oTHOCUTENEHO OemeH B
BHJIOBOM OTHOIIIEHUH WITH TPAKTUIECKU OTCYTCTBY-
eT. MecTtooOuTaHus BHJA TMPUYPOUCHBI K albIHii-
CKOMY W TOPHO-TYHJIPOBOMY IIOSICY B BBICOTHOM
npenene 1800-2400 m Han yp. M. Rh. quadrifida
O0OHUTaeT MPEUMYINECCTBEHHO HA OCTAHIIAX, CKajax,
M0 MEJIKO U KPYIMHOOOJIOMOYHBIM OCBIIISIM, MOXO-
BO-JIMIIAHUKOBBIM, APHATIOBHIM U KAMEHUCTO-0CO-
KOBBIM TyHJpaM. Buj yaie BCero BCTpevacTcs B
coobmectBax ¢ yuactueM 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 o0cnenoBaHHBIX COOOIIECTBAX Mpe-
BaJMPyeT BEreTaTMBHOEC BO30OHOBJICHHE Buja. B
CpeJHEM TIO0 BCEM TOMYJISLHUSAM IOTCHIUAIBLHOE
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CceMeHoIlIeHre cocTaBiisieT 3288 ceMSHOK Ha OJIHY
0co0b, peanbroe — 1692 mt. Koadpunuent cemu-
Huukauuu — 51,4%. I'pyHTOBas BCXOXKECTh BHIA
B mpupo/ie cocTaBisieT 75%. B cneacTBum cypoBbIx
YCJIOBUI OOUTAHMS CEMEHHOE Pa3MHOKEHUE HH3-
KO, TI0CJIe MEePBOW MEePEe3UMOBKH MOTHOAET MOYTH
85% cesHIIEB.

OTMEUYEHO BBICOKOE BETETATUBHOE Pa3MHOXKE-
HUE HAa Y4YacCTKaX TOJICTOTO MOXOBOTO IMOKPBITHS.
Cocrostaue Rh. quadrifida 8 11113, 114 u LIIS
HOPMAJIBHOTO THIIA CIIOCOOHOE K CaMIIO ISP KAHUIO
CEMEHHBIM M BereTaTUBHBIM crocobom. B IIII1 u
LI12 Bunm mommepskuBaeTcst 3a cueT HedheKTHB-
HOTO BETETATHBHOTO PA3MHOXKCHHS, BO3PACTHOM
cocraB B nanHbIX L1 mHapymen. Bug oOurtaer mo
c1a003apOCIIM yJacTKaM, UMEeT HU3KYI0 KOHKY-
PEHTOCTIOCOOHOCTD, 0 MEPE 3apacTaHUsl YUACTKOB
JIEPHOBUHHBIM U KOPHEBUILHBIMU 3JIaKaMU MOy IS~
MU POJIMOIIBI BBITIA/IAIOT U3 COCTaBa (DUTOIIEHO30B.
Bup xpaline peakuii, MHTEHCUBHO COKpaIlatoIIni
YUCJICHHOCTh M IUIOIIAAM TOMYJISIUN, CUHUTaeM
00s3aTeTHFHBIM BKITIOYCHHE B CIEIyIOIIee U3JaHne
Kpacnoit knuru Kazaxcrana.
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Uctounuk punancupoBanus. [lanHoe uccne-  3axcrad (I'paat No AP09561639), u [Iporpammoit
noaane (uHaHcupyercs Komurterom Haykm Mu-  Passutus Opranmsannm OObenuHeHHBIX Harumit
HUCTEpCTBa oOpa3zoBanus u Hayku PecriyOiuku Ka-  (ITPOOH) (norosop Ne 2021-066s/a)
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KA3AKCTAHHbIH, OHTYCTITI MEH OHTYCTIK-LUbIFbIC
AUMAKTAPbIHbIH, BUOAAYAHTYPAIAITI
XIHE TOINbIPAK K¥HAPAbIAbITbIH CAKTAY MAKCATbIHAA
KOIMXbIAAbIK, BUAAUABI XXEPCIHAIPY

Kasipri TaHAa aybIA LIApyaLlbIAbIFbIHA aPHAAFAH EriCTiK aAKanTapblHbIH YAFalobiHA 6aNAAHbICTbI,
KOpLUaFaH OpTaHblH €H Herisri KepceTKilli TOMbIpaK, KyHapAbIAbIFbIHbIH, HallapAaybl 6GarikaAyAa.
KasakcraHaa eriHwiAik aymakTbit, 1/3 6eAiri Aerpasaumsea ylibiparaH HEMECe TOAbIKTal Kayin-KaTepAae,
10 MUAAMOH rekTapAaH aca ericTik XXepAep KernTereH xbiaaap 6oiibl urepiameyae. COHAbIKTaH, Tabun
pecypcTapabl TUIMAI ManA@AaHy MaKCaTbIHAQ >KYPri3iAreH ocCbl >KymMblicTa Ka3akCTaHHbIH eriHuwiAiK
ayMarblH >KaKCapTy >KOHe caKTam KaAyAbl Herisre aabin, KerKbIAAbIK, Onaaiabl KasakCTaHHbIH
OHTYCTIK >K8HE OHTYCTIK-LLbIFbICbIHA €Hri3y KapacTbipbiAfaH. KermxkbIAAbIK, 6uaan ecimairi KasakcraH
aymarblHAQ aAraw peT 2020 xxbiapaH 6actan KasYY xbiAblKanbiHAA )koHe AAMaTbl 0OAbICbIHAA OCIPIAimN,
GeniMaeAyi 3epTTeayAe. 3epTTey HOTUMXKECIHAE Oip>KbIAABIK, OMAA MacafFbiHbIH Y3bIHAbIFbI OpTalla
ecerneH 12-12.5 cMm Kypaca, KerkbIAAbIK, 61Aai COPTbIHbIH Macarbl 15-16 cm Kypaabl. EH y3biH Macak,
Y3bIHAbIFbI 17 CM-Te AeitiH KeTTi. XKbIAbKai XarAablHAQ KOMXKbIAABIK, OMAQMABIH ©6CYi MEH AaMyblHa
KYKIPT KOCbIAFQH >KaHA TbIHAMTKbIW TYPAEpi KOAAAHbIAAbL. KOpPBITbIHAbIAQA KEAFEHAE, >KblAbIXKai
>KarAalbliHAQ, GakbiAay HYCKACbIMEH CaAbICTbIPFaHAQ KYKIPT KOCBIAFAH TbIHAMTKbIW KOAAQHbIAFAH
>KarAanmAa KOr>KbIAAbIK, OMAAMABIH ©6Cyi MEH AaMybl >KOFapbl kKepceTkillike ne 60AAbl. KerkbIAAbIK,
6u1Aat 6CIMAITHIH OHTILWTIr 6aKkbiAdy HYCKACbIHAQ — 76,6%, KYKIPT, AMAaTOMUT >KOHE TMOBUT KOCbIAFaH
>Karparaa >xorapbl 81.7%-abl kepceTTi. EricTik >kaFaariblHAQ TOMbIPAKThIH KyPaMbl aliKbIHAQABIM, ©CYi
MEH AaMyblHa arpoBMOAOrMSABIK Taxiprbe >Kyprisiaai. COHFbl yakbITTa KOIMKbIAAbIK, AAKbIAAAPAbI
narMAaAaHYAbIH 3KOAOTUSABIK, YKOHE 3KOHOMMKAABIK, >KaFblHAH TUIMAIAITI aMkbiHAAAYAQ. BipiHwiaeH,
JKbIA CaliblH €ry HayKaHbIHA LbIFbIH YHEMAEAEAI, EKiHLIIAEH, TOMbIpak, 3PO3UICbiH BOAAbIPMaAbI,
COHbIMEH KaTap, NariAaAAHbIAATbIH CYy MOALLEPIH a3aliTyAd MaHbI3AbI.

Ty#in cesaep: Poaceae, Thinopyrum intermedium, MOpPOAOrMs, OHTILWTIK, XKbIAbIXKaM, TOMbIPAK,
KYHAPABIFbI.
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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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BBeAeHue MHOrOAETHEH MeHMLIbI B LLeAsiX COXpaHeHUsi Guopa3Hoobpasus
M NMAOAOPOAMS MOYB lOra 1 1ro-Boctoka Kasaxcrasa

B HacTosiLLee Bpems B CBSA3M C yBEAMUYEHMEM MAOLLAAM MALLHU AAS CEABCKOIO XO3511ACTBA OCHOBHbIM
MoKa3aTeAem COCTOSHUS OKPY KatoLLEN CPeAbl SBASETCS YXYALLEHME NAOAOPOAMS NnouB. B KaszaxcraHe
1/3 NaxoTHbIX 3eEMEAb AErPAAMPOBaHA MAM HAXOAMTCS MOA Yrpo3oi, a 6oaee 10 MUAAMOHOB rekTapoB
MaxoTHbIX 3eMeAb He OblAM OCBOEHbI B TEUYEHME MHOTUX AET. B ueasax obecnieyeHus ahhekTMBHOro
MCMOAb30BaHUSI MPUPOAHBIX PECYPCOB HEOOXOAMMO TMPEAYCMOTPETb BHEAPEHWE MHOrOAETHEN
MLIEHMLbI Ha toTe 1 Ioro-BocToke KaszaxcraHa, MCXOAS M3 COXPAHEHWNS U YAYULLEHUS MaXOTHbIX 3eMEAb
KazaxctaHa. MHOroAeTHee pacTeHue TMLIeHWLbl BrepBble M3yyaeTcs Ha TeppuTopumn KasaxcraHa c
2020 roaa B Tenamuax KasHY n AamatuHckoit o6aactu. B pesyabtaTte MccAeAOBaHMIM AAMHA KOAOCHEB
OAHOAETHEN MLUEeHWULbl 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
MHOMOAETHEN MieHWLbl MPUMEHSAM HOBble BUAbI YAOOpPeHUii ¢ aAobaBAeHMeM cepbl. B 3akAloueHne
CAEAYET OTMETUTb, UTO B TEMAMYHbIX YCAOBMSIX, MPU YCAOBUM BHECEHUS YAOBPEHUI C AODABAEHVEM
Cepbl MO CPABHEHMIO C KOHTPOAbHbBIM BAPMAHTOM, POCT M Pa3BUTUE MHOTOAETHEN MLLEHMLbI MMeAn Goaee
BbICOKME MoKa3aTeAn. BCxoxkecTb MHOroAeTHero pacteHms nueHuupbl nokasaa 76,6% B KOHTPOAbHOM
BapuMaHTe, BbICOKMIA YPOBEHb MpM AOOABAEHUM cepbl, AMaToMuTa U TMoBMTa — 81,7%. B noaesbix
YCAOBUMSIX ObIA OMPEAEAEH COCTaB MOYBbI, MPOBEAEH arpoBMOAOrMYUECKMIA OMbIT POCTa M pa3BuTUs. B
NMOCAEAHEE BpPEMS OMPEAEASETCS 3KOAOTMYECKas M 3KOHoOMMYeckas 3(pHeKTMBHOCTb MCMOAb30BaHUS
MHOFOAETHMX KYAbTYP. Bo-nepBbiX, €XKeroAHO 3KOHOMSITCS 3aTPaTbl Ha MOCEBHblE PabOTbl, BO-BTOPbIX,
NpeAOTBPALLAET 3PO3MIO MOUBbI M MMEET BaXKHOE 3HaueHue AASt 3h(PEKTUBHOIO MCMOAb30BAHMS BOADI.

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

Kipicme aNMacCTBIPy KYMBICTAPhl KApKBIH/BI Kypriziie
Oactanmpl, cebebi, OIPKBUIIBIK OHIM OHTIPICIHIH
Kazipri yakpirra Kazakcranma KIMMaTThIH — TaOMFaTKa oKeliep 3ajalibl Ja koK emec. Kasipri

KBUIBIHYbIHA OAQlJIaHBICTHI JKOHE AaCTBhIK OHJIi-
PpiCiHIH SHEPTHUS CHIMBIMIBUIBIFBIHBIH aAPTYbIHA Opait
MaHBI3[IBI AKOJOTHSUTBIK KOPCETKIMTep OONBIHIIA
TaOWFU pecypcTap MEH KOpIIaFaH OpTaHBIH JKaii-
KYHiHIH mpoOneMackl  TyblHzIayna. Emimizge
ETIHMIUTIK aJKaObIHga Owumall HakbUIBl I1aiimajia-
HBUIBIM MacIITaObIHA COMKeC Kolll OacTarn Typ. buaii
oleM OOUBIHIIA TaraM ©HIMIEpl CYPaHBICHIHBIH
70% anampl. COHFBI YaKbITTA, ayBLT MAPYaITBUTHIFBI
JaKbLIIapbIHA Oamama PETIHIe-KOTDKBLULIBIK
JMAKpUIAApAbl KEHIHEH KOJIJaHy KOJIFa albIHYy/a,
OIPXKBUIABIK JaKbLIAAPAbl KOIDKBUIABIK JTaKbUIMEH
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TaHJa KOpIIaraH OPTaHbl KOpFay MaKCaThIHAA
eTICTIKTE KOIDKBUIABIK MAKbLI OCIPYIiH TaOMFaTKa
TUIMJIUTITT  €CKepiin, OipKbULABIK JAaKbLIIap/Ibl
KOIDKBUIIBIK JaKbUIIapMEH AIIMaCTBIPY/IbI
YKaHIAHIBIPY KYMBICTaphI JKYPTi3iTyae.

OcbiFaH opai, KOIDKbUIIBIK Oumail CopTTapsl
CEJICKIHMSUTBIK, KOJIapMEH jKacaiy/a, KOTDKBUIIBIK
Owmaii anxy YHmIH OWmail eciMmiri — MOACHH
OlpkbUINBIK ~ Triticum —aestivum MeH >ka0aiibl
ounaitbiktan Thinopyrum intermedium KOIDKBIIIBIK
Oualibl aJIBIH/IBI, MOJCHU KOIDKBIIABIK Onai AKIL
3epPTTEYIIVIEPIHIH  CEJICKIMSUIBIK  JKETIKTIKTEpi.



M.C. Kypmanbaesa xoHe T.0.

Oprama ecemnmneH 5-6 KbIT ©CETIH KOIDKBUIIBIK
Ommail eciMIiri KopImaraH OPTaHBIH SKOJOTHSIIBIK
axyaJiblHa OH 9CEPiH TUT13ETIH/Ir aHBIKTAy 1A,

Kepnza ContycTik AMepukana KemnTereH 5KO-
JOTHSIIBIK,  JKOHE DKOHOMUKAIIBIK APTHIKIIBUIBIK-
Tapfa We aIFallKbl KOMMEpPLHUSUIBIK ©CipuIreH
acThIK JaKbUIbl. OCBI KOCAPJIBI MaKCATTaFbl aCThIK
JKOHE IKEeMIIOIl JaKbUINApBIH EHTi3y Ke3iHJeri
HeTi3ri mpobieManapiabiH  Oipi  eriH  KHHAYIBIH
KEWIHT1 KbUIIApPbIHAA aCTHIK IIBIFBIM/IBIIBIFBIHBIH
TeMeHieyl Oombin TaObuIaabl. COHABIKTAH eTiHl
JKUHAIl aJlFaHHAH COH OHJICY OAICTEepiH KOJIJAaHBbIII,
COPTTapABIH IIIKi OOCEKEIeCTIriH a3alThII, YaKbIT
ore kenme Kernza noHIHIH OHIMAUINH cakTayra
Oomazpl. Backapy omicTepin OHTalIaHABIPY APKBLITBI
Kernza acThIK eHIMAUIITIH caKTay YIIiH KOCBIMIIIA
3epTreyiep Kaxer [1].

KermxbUI1IbIK TaKbUIIap KOTITEreH KbL11ap OOUbI
JKEp KAMBUIFBICHIH CaKTall, bUIFAT MEH KOPEKTIK
3arTapabl  a3ailTyra KaOneTTi KemTereH Tepic
OMOTUKANIBIK JKOHE aAOMOTHUKANIBIK DKOJOTHSIIBIK
¢dakroprapra Te3iMmui. KemmKbpUIIBIK IaKbuIIap
Kazipri yakpITTa OJEeMIIK a3bIK-TYJIK KyHeciHmae
YCTeM/IIK €TETIH BUIIBIK JaKbUIIapFa aHAFYPJIbIM
TYpaKThl 6anama 6okl Ta0biaabl. JKbUT CalbIHFBI
TOHMI TaKpUIAap KahaHIBIK a3bIK-TYIIIK JKYHECIiHIH
MaHbI3/Ibl 06JIirT OOJFaHBIMEH, OJapiblH OipKaTap
KeMIIiTikTepi 6ap. Mbicanbl, OipKbUIIABIK AaKbLI-
JApJIBI JKBUT CAlBIH OTBIPFBIZY KEepPeK, COHJIBIKTaH
KYHJICTIKTI JajlajiblK OIepaIusuiapibl JKOHE Il
€CENTEeNTeH MIBIFBIHIAP MEH OacKapy/Ibl KAXKET eTe i
[2]. Kemxbmiaslk Oumainbry 1hinopyrum interme-
dium OwuikTirine OalJIaHBICTBI ACTBIK OHIMILIITT
TeMEH/Ieyl MYMKiH. OciMIikTepre ecy perTeriliiH
€HTi3y HOPMAaCHIHBIH, JKEM IIIOII KUHAY MEp3iMiHiH
JKOHE a30T HOPMACHIHBIH, JKep YcTi OeliriHiH
OrMoMaccachblHa, aCThIK HILIFBIMIBUIBIFEI MEH ©HIM
WHJIEKCIHE 9CEepPiH aHBIKTay OapBICHIHIA, OCIMIIIKTIH
OuMiKTIT1 6%-Fa TOMEHIETEH, aCTHIK OHIMALTIT] 26%-
Fa JKorapsl, an 06acka ¢axtopiap OoibIHIIA OpTala
JIeHTeliTe KaparaHaa TOMEH, eriH umHaekci 48%-ra
JKOFapbuIaraH. OCIMIIKTePAiH OMIKTITIH TOMEHICTY
ACTBIK YOHE KEMIIOI OHJIIPIiC KYHelnepiHae acThIK
OHIMJIUTITIH apTTHIPYABIH aJFbI CTPATETHUSCHI OOITYHI
MYMKIH [3].

Ericren keiliH ekl HeMece OJaH Ja KON KbLUI
ImTiHAe OHIMII OOJIATHIH KOIDKBUIABIK TaKbLIIap
JKBUT CaMbIHFBI JIOH/I JaKbUIAAPAbl OHIIPYMEH
0aiiIaHBICTBI KEHMOIp 3KOJIOTHSUIBIK MOCEIeNIep/IiH
BIKTUMAJ IIermiMi Oomieim  TaObmiagsl  [4, S].
KemkbUIIbIK JaKbUIIAPMEH KaMTaMachl3 €TUITCH
TYPaKThI TOITBIPAK )KaMBUIFBICHI TOITBIPAK SPO3HUSCHIH
azalThIN, kabaiibl JKaHyapiap[blH TIPIIUIK €Ty
OpTachlH KaMTaMachi3 ereii. KOrmKbUIAbIK TaKblI-

Jlap COHBIMEH KaTap KOPEKTIiK 3aTTap/IbIH )KOFaTybIH
JKOHE CYJIBIH JIACTAHYbIH as3aiita anajbl JKOHE
TOMBIPAKTHIH IlIaMajiaH ThIC OHJCIYIMEH TO3FaH
TOMBIPAKTHl ~ KaJlIblHA KENTIpyre KeMeKTece/i
[6]. ErimmimikTe  OipXKBUIABIK  JaKbIIAAPIIBI
ery OapbIChIHIA bLJI CaWbIH ayblp TEXHUKAHBI
KOJJIaHy  CalJapblHaH JKEepAETi KO3FaJbICTaH
TYBIHJIAFAH TOMNBIPAKTHIH  THIFBI3JIATYBl  COHFBI
Ke3Jlepi TOMBIPAKTBIH HETi3ri  (QyHKIMsUIapbIHA
KaTBICTHI YJIKeH TIpo0JieMa TyFbi3yaa. KermKbuIbik
JAKbUIIAP TOMBIPAKTHIH THIFBI3AATYbIHAH KCHiH
TaOMFU KaJllIbIHA KEJITIPY JKYMBICBIH JKaKcapTa
anajel, ce0edl KOIDKBULIBIK JaKbUIIap eTiIreH COH
5 KpUTFa JEHiH TONBIPAK THIFBI3IANYBIH a3alTyFa
bIKHANbIH  TUT3eni. OcblFaH oOpai, KaJlllbIHA
KENTIPYAiH BIHTAIAHIBIPY IMIapajapbl KaXeT, KOl
KBUIIBIK JIAKBUIIAP TOMBIPAKTHIH THIFBI3IATYbIH
TOMEHJICTY/IIH €H YJIKEH aJieyeTiHe ue 0opl [7].
Anaiia, KOIDKbULIBIK JOHII JaKbUIIaPIbIH
KeHOip BIKTUMaJT KEMIIJTIKTepiHe KbUIIBIK JaKbLI-
JTAPMEH CaJIBICTBIPFaHJIa TOMEH acCThIK JaKbUIIaphl
JKaTaJlbl, MaKbULAAPABIH aybICIajibl €rici apKbUIbI
3USTHKECTEPMEH KYPeCydiH MYMKiH emecTiri [8],
COHBIMEH KaTap JKaybIH-IIAIIBIHHBIH alMaKThIK
3aHJIBUIBIKTApbIHA OalTaHBICTBI CYABl KCHIHCH
naiiganany [9], Oy1 makeUIIapABIH TYPAaKTHUIBIFBIH
JKOHE KYpFaK Jkepliiepieri OoJialiak JdaKbLIIap.ibl
mekTed amanel. Kernza kermkeliablk Owman (7hi-
nopyrum intermedium) — AKII ¢epmeprepi yurix
KOMMEPIHUSUIBIK KOJI JKETIMII OOJNaThIH KOITEreH
9KOKYHENIK KbI3METTepAl YChIHY MYMKIHAIri Oap
JKAHA KOIDKBUIIBIK ACTHIK KOHE )KEMIIOT JIAKbUIIAPBI.
Byn mepcriekTHBaibl MOICHUETTIH OMIPIICHIIT
JKOHE OJ[aH opl KeHeroi (epMepliepliiH eMip cypy
KOKETTUTIKTepi MEH OJIapJbIH aybUIIIapyanIbUIbIK
KYHenepiHiH KypbUIBIMbIHA KaJlai colKec KeJeTiHiH
TYCIHYAl KaxeT ereli. bapisik dhepmepiep dKcre-
pUMEHTTEp MEH aHa oMiCTep/i KOJJaHyFa OH
Ke3KapacTa oHe oyiap Oip Me3rijijie SKOJOTHUSIIBIK
JKOHE PKOHOMUKAJIBIK apTHIKIIBUIBIKTAphIHA Oaiia-
HbICTHl KepH3ara KbI3BIFYIIBLUIBIK TaHBITTHL. Dep-
MepJiep OcCIpyIiH OHTaWJIbl 9MiCTEpPi, MKEMILIONTIH
TaFaMJIbIK ~ KYHJBUIBIFBIH ~ Oarayiay, KeINTercH
JKBUTIAP OOMBI acTBIK OHIMIUTITIH Kalai cakray,
apaMIenTepMEH Kypecy, HapbIKTap skoHe KepH3za
KYHEIepiH DKOHOMHUKAIBIK Oaramay  Typalbl
aKInaparka KbI3bIFyIIBUIBIK TaHbITYAA [10].
KermxbulIblK akbuiap xkadaibl ©CIMIIKTEePIi
ecipy apkbuibl [11] xoHe xaOailbl TyblcTapbIMEH
Oip KBUIIBIK JAaKbUIIAPIBI OyJaHAACTHIPY apPKBLIBI
skacanapl [12, 13]. Meicanbl, KOIDKBUIABIK IOHII
Kapa ounaii (Secale cereale 1L.) KOIDKbUIIABIK *kKa-
Oaitel Kapa Owmmaiimen (Secale montanum Guss)
OyJIaHIACTHIPBULIbI. ACTBIKTBIH TOMEH IIBIFBIM-
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JIBUIBIFBIHA KapaMacTaH, KOIDKbUIABIK Oounait (7Thi-
nopyrum intermedium) KOMMEPIFSUIBIK OHIMIEP IS
KOJIIAaHBIIATHIH ~ QIIFAIIKbl  KOIDKBUIABIK — aCTBIK
JaKpUIIApbl  OOJIBINT TaOBUIAJBl JKOHE IKAKBIHIA
OCIpUITeH  JAKBUIABIH  JKeTUIHIPUITEH  CYPBIT
“Kepnsa” petinue catbuiafsl [ 14].

Kermkplasik OupaiifaH ajbIHFaH JOH, dIETTE,
Oip XKpUIABIK OWjaiifa KaparaHaa aKybl3 Meuepi
JKarblHaH korapel [15, 16]. bunmaiaei optypumi
KOIDKBUIIIBIK ~ COPTTApPBIHAAFhl  aKybl3  KOHIICH-
TPALUACHl TEKCEPY PETIHJC MalijalilaHbIIaThIH KaT-
THI KBI3BUT Ommait yrmin 12%-0eH caybICThIpFaHma
18%-man 25%-ra JeiiH e3repeTiHi aHBIKTAIbI
[17]. Kemkpuimblk OWTAWIBIH EpeKIne TOMIIK
npouITi HaH HEMece ChIpa JKacay/ia KbI3bIFYIIbITBIK
Tyasipansl [18]. XKeprinikri HeMece 3KOIOTHUSIIBIK
Ta3a OHIMJEP/Ii CaThIN ATaThIH TYTHIHYIIBUIAP YIIiH
KOTDKBIIIBIK aCTHIK Mmaigansl [19].

Kemxkeuiaeik 6unait noaaepi Amepuka Kypama
Hltarrapeinaa “KepHsa” peTiHae caTbUIaThIH KOll-
KBUTIBIK Jkemien. OHBIH KEH TaMmblp JKykeci
TOTBIPAK dAPO3UACHIH, CYIBIH JIACTAHYBIH JKOHE
KOMIpTeri IIbIFapbIHABUIAPBIH  a3aiTyFa KOMEK-
Teceqi. A30T THIHAUTKBIMITAPHIH KOJNIAHY JKOHE
JKEMILIOT KUHAY KaPKBIHIBUIBIFBI JKEP ACThIHIAFbI
Oromacca MEH KYPBUIBIMJIBIK €MEC KOMIpCyJapIbIH
KOHIIEHTPAIMChIHA 9Cep eTyi MYMKiH, OyJ1 KeHiHTi
KbUIIAPBI ©cyre acep ereni. Kernza Koc MakcarThl
JKYHeciHIe KeMIIIoT YKoHe acThIK peTiHIe, COHIal-
aK, )KMHay OapbICBIHIA XKEp YCTi KOHE KEp acThl
Ommail IMIeNTEepiHIH apaiblK OHIMIUIITIHE 3WSIH
TUT130eUTIHAITiH KepceTrei [20].

OYHKIMOHAIBI 9P TYPJIi KOIDKBUIIBIK JaKbLI-
JTApMEH e3apa dpPeKeTTeCy OCIMIIKTepAl KOPFay IbIH
OipkaTap apTHIKIIBUIBIKTAPBIH KaMTaMachl3 eTe
amagel  JKOHE JISCTYPII  aybUIMIApyallbUIbIFbIHA
TYpaKThl Oanama peringe 6emineni [21, 22]. Jlakpui-
Iapabl OymMaHTACTRIPYABl MOJIEHU OCIMIIKTEPIIiH
pecypcTapelH OaphIHINA TalJaNaHy >KOHE apam-
LIONTEPIiH JKapbIKKa, KOPEKTIK 3aTTapra KoHe CyFa
KOJI JKeTKi3yiHe jKoi OepMey YVIIiH mMaimanaHyra
Oomaner [23].

Kbt 60l ©CIMIIK KaMBUTFBICHI TOTIBIPAKTHIH
(bM3UKANBIK KOHE XWUMUSUIIBIK KACHETTEPiH JKaK-
CapTyMEH Karap, TOIbIPAKTaFbl OPraHUKAJIBIK
3aTrTap/iblH Ke0eliMeH Oipre TOMBIpaK TMEH CYIIbI
Kopraiibl. KemKelIbIK JaKblUIIap JKyHeIepiHeri
TOTIBIPAKTap, SJIETTE, CYABIH HHOUIBTPAIHSICH MEH
CaKTaJIybIHBIH )KOFAPbUIAybIHA €, OYJI TOMBIPAKTHIH
arysl MEH 3pO3WSICHIH azaitansl [24, 25]. Arpo-
JKOXKYHeneperi  KOIDKBUIABIK  JAaKbUIIAPIbIH
WHTETpalMsiChl Cy OCTiH LIeTiHIIEp/JCeH, arpoXu-
MUSJIBIK ~ JKOHE KOPEKTIK OpTajiaH KOpFaibl.
Kimkenrait Tamplp KyHeci MeH OeTki KabaThl
MIEKTeYJi OOJNFAHIBIKTAH, OTBIPFBI3YJAH KeHiH
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TOTBIPAKTBI 0ipa3 yakpITKa OCall KaJIbIPaThiH
KaOBIK JTAKBUITAPMEH CalbICTBIpFaHma, Oip per
TaMBIPJIAHFaH KOIDKBUIIBIK IOHJIEP HUTPATTAPIbIH
CUITUICHYIH OHE KbLJI OOMbIHA KOPEKTIK 3aTTap-
IIBIH TachIMaJIaHybIH TOMEHAETYyli MYMKiH [26].
Kemkpuiaplk  Oupjaiila HHUTPATTAPIBIH KB
cinTinenyi 0ip XKBUIABIK OMTalMEH CATBICTBIPFaH 1A
98%-¥a TeMeHIeTeHI OaiiKaIbl, eKi oCcIMIIK Te Oip
rektapra 90 kr a3orieH OalbIThUIFaH [27].
KemKpuIapIK JaKeIAapAblH BEreTaTuBTI Ono-
MaccachlH J>KHHAY OJIapblH KIpICTLNIriH  apT-
TBIPAIBI XKOHE KBUIIBIK TOHII TaKBUIIaPMEH CaJTbIC-
TBIpFaHJa TOMEH JOHJI JAKbUIIApIbIH OPHBIH
TonThIpyFa Kemekrtecemi [28, 29]. KemkpuimbIk
JOH/I  JTaKbUIIAPIbIH  OipKaTapblH  KOIDKBUIIBIK
Oumali KoHE KOIDKBUIIBIK Kapa Oujad CHSKTBI
KOC MakcaTTa JOHII HaKbUIIap MEH IKSMIIOI
JaKpUIIaphl peTiHae naiigananyra Oonaasl [30].
Kemmmenm mmeH OCIMAIK KaJABIKTapBIH JKUHAYFa
Oanmama peTiHjie MayChIMHBIH OachIH/Ia BET€TaTUBTI
ecyJie cabaKThIH Y3apybIHA YKOHE JOHHIH JaMybIHA
JIeiiH, COHJali-aK acThIK JKMHAJIFaHHAH KEWIH KeIl
BEreTaTHBTI OCYy YIIiH YH jKaHyapiapblH >Kalblll
Kibepyre Oomamel. EricTik Toxipubernep Kerr-
JKBUIABIK OWjail OymaHgapbl MEH acThIK ©HIM/Ii-
JITIHIH a3/1am TOMeHAeyl epTe aedoauanusra, siFH
KOJIAWChI3 SKOJOTHAIBIK (haKTOpIap/blH dCepiHeH
OCIMIIKTEpP/ICH TYCETIH J>KamlbIpaKTapblH KyObI-
JIBICBIHA TOTETT Oepe aJaTBIHIBIFBIH KopceTei [31].
3epTTey eriCTIKTiH OHIMIUTTIH apTTBIpy, Map-
HUKTIK Ta3/lap IIbIFapbIHIABUIAPBIHBIH JICHICHIH
TOMEHJIETY, TOIBIPAKTHIH KYHAPIIBUIBIFBIH CaKTay
YKOHE KOpIlIaFaH OpTaHbl KOpray MakcaTbiHaa Kasak-
CTaHHBIH OHTYCTIK JKOHE OHTYCTIK-IIBIFBICHIHIAFBI
erlHIIUIIK MOIeHUETIHE KOIDKBIILIBIK OMIai 0CIMIIK-
TepiHIH ePEeKIICITIKTEPiH aHBIKTayFa OaFbITTAIFaH.

3epTTey MaTepuagaapbl MeH daicTepi

3epTTeyre  ajblHFAaH  KOIDKBULIBIK — OuWjaid
oowexTtici 2018 xputel The Land Institute ramabim-
JIApBIHBIH ~ CEJICKIIMOHEpJIepl apKbUIbl  AJIBIHFaH.
Kermxkeuiaeix 6mmaii (1-cypet) Oip KbIIABIK Onmait
MEH KOIDKBUIIBIK OWIaMbIKTBIH epeKIIeTiKTePiH
KaMTHIBI. OCIMIIK JKBUIBI KJIMMATTBI Tajaall €T,
conm cebenti Ka3zakcTaHHBIH OHTYCTIT KoHE
OHTYCTIK-IIBIFBICHI aybUI MIAPyallbUIbIFbIHA SHI13Y
KapacTeIpbuInbl.  Kazakcranma OYpeIH — COHJIBI
eriIMEreHIIKTeH OeHiMaeyIiiri Typasl akmapar-
Tap JKOK. KeInkbuIIblK Oujgail airam  AJMarhbl
obnwiceiHma 2020 xpUimaH Oactam 3 KalTaliayMmMeH
3epTTeyre aibIHBII OThIp. JYKabailbl KOIHKBUIIBIK
Typi OpTta Asus xxoHe Peceii sxepirepinie KepriaiKTi
OOJIBITT caHaNabl KOHE Oip JKBUIABIK Oumai na
KazakcraH/1a )KbUT CaiibIH eTiie/i.



M.C. Kypmanbaesa xoHe T.0.

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

3eprrey OapbichiHga Kazakcranga anram per
EHI'I3UIIN  OTBIPFAH/BIKTAH OCIMIIKTIH MOp(oJIo-
TUSUTBIK ~ ©PEeKIIeNIKTepl  KapacThIpbUiabl  [33]
JKOHE op TYpIi Karjainmapnaa OakpuiayFa ajblH-
nbl [34]. KermkbuiaplK Oumail JoHAEP] KbLIbDKAai
JKaFJafibIHa JKOHE eTICTIK KarJgaiblHAa ecipiiin
3eprrenmi. XKeuteDKail skarmaiisiHga 4 Hycka OO¥-
BIHIIIA KapacThIPbLICA, €riCTIK JKaraadbIHIa JKajl-
nbUIail KaObUIIaHFAaH arpOHOMMUSUIBIK S/1iC apKbLIbI
eringi [35]. Kemxburnelk Ompmait moHmepiH cely
JKOHE TaMIIBUIATBIN CyFapy KYHeciMeH iCKe achl-
peuiabl.  Kemkepuiiblk Oupmait  OediMIaeylIiiirin
Oakplmay MakcaTrTta 3 peTTIK KaHTallaHBIMIIBI
TOXIpUOEe KOWBLIIBI, SFHH ©CYy KaTapiapiblH apa
KaIIBIKTRIFEL 15 cM, 30 cMm, 45 cMm Ooaael, am eki
JIOH apa KalUbIKTBIFEI 1a 5 cM xaHe 10 cMm cakrai
OTBIPBITT eriami. Ocimaik 6ol Ketepreninme 1 m2
ayMaKkTa oOJIapJblH eHTimTiri ecentenminmi (1-ke-
cre). Aymakra 2021 XbUTHI aya TeMIiepaTrypachiHa
coliKkec epTe KOKTeMJIe, SIFHH HaypbI3 JKOHE Cayip
altapbiHa KOIDKBULIBIK OUai ecipiiii.

ConbiMeH Kartap, an-Papabu ateiHnarel Kazak
VITTBIK YHUBEpCUTETIHIH CMapT IKbLIbDKAHbIH-
Ja J1a KOIDKbULIBIK Oumail KapacTeipbuiibl. CMapT
JKBITBDKAM COHFBI YITIETi 3aMaHayu KypalgapMeH
JKAOIBIKTAJIBINT  OAaCKapbUIa/ibl, TOMBIPAK bLIFAJI-
JBUIBIFBI CEHCOPBI, TEMIIepaTypa oHEe aya aiFaj-

IeelFeiH - KepcereTiH  DHT11  kypbuiFbIiapsr
JKBLIbDKANIAFbl a0MOTHKAJIBIK (PaKTOPJIAPIbl YSUIbI
TeneoHFa KeTKi3in oTwipansl (2-cypet). Kem-
KBIIBIK Onail eciMirine OakpuIay XKoHE IKCIIe-
PUMEHT TOMNTapbiHa OOUIIHIN 3epTey KYPri3uiii.
Bakpuiay HycKachIH/a ©CIMIIIK CyMEH FaHa ecipijice,
3epTTey TOOBIHIAFBI OCIMIIKTED KOMMEPIHSIBIK
skoHe OTaHIBIK THIHAUTKBIIITAPMEH  ©CIPUIII.
KoMMepuusiablk THIHAWTKBIIIKA peceimik THOBUT
JlxeT Komnanbuabl. OTaHBIK THIHAWTKBIIT PETIH/IE
bateic KazakcTaHHBIH MyHail KaJIbIKTapbIHAH
OHJIPLIIN OTBIPFaH, KYKIPTTI «HAHO-KYKIPT» KoHE
50% AMaTOMHUT-KYKIPTTi KOCBIJIBICTAp AJBIH]IBL.

Buonorusibik epeKIieikTepiHeH MOP(OIOrHs-
JBIK Oenrinepi KapacTelpbulibl [36]. TyKbIMHBIH
OHTIIITITi, MOPQOJIOTHIIBIK epeKIIeNnikTepi 00ii-
bIHIIA ©OCIMIIKTIH OWIKTIT, TYKbIM OHTIILTIrI,
MaCaFbIHBIH Y3BIH/IBIFBI, YKABIPAFBIHBIH Y3bIH/IBIFbI
MEH €Hi, TYII CaHbl €CeTKe ambIHABI [37].

Toxipube ericTik TOIbIparbIHBIH 1 METpIIiK
Ka0aTTarsl bIFAIABLIIBIFBI aHBIKTANIRI [38]. blurai-
JBITBIFBIH AHBIKTAY YIIiH TOKipHOe aliMarbIHBIH 12
OesirineH yiri anbiHabl. TombIpaK ChIHaMalapbiH
TYPaKThI CalIMaKKa JISHIH KeNTipill, TepPMOCTATThIK-
CaJIMaKTBIK O/IiCTICH aHBIKTAIIbI. TOIMbIpaK ChiHAMA-
JIapbIH ipikTey apoip 10 cM caiibid KabaTTap OOMbIH-
ma 1 MeTp TepeHJliKke eHiH xkyprizinai (3-cyper).
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1-kecte — XKunasiran marepua xaiiiipl aKnapar

Koopaunarrap [°] S .
Typ araysr P P T.06. (M) Afimak Keprimikri xepin
Enpix boitbIk araysl
ThIHOPWm 43°11°17.5”N 76°42°13.1”E 857 Anmarsl 00IIBICHI Kapacaii aynanst
intermedium
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2-cypet — CMapT *KbUTbDKA MOOHJIBJIIK OaFaapiiaMmara KeJil TyCKeH
aya TeMIlepaTypachl, TOMBIPAK bUFAIIBUTBIFBI, KaAPBIK KAPKbIHIBUIBIFB KOPCETKIIITEPI

3-cyper — Tonbipak yiriiepin any

3epTTeEy HITHIKeEJIEPi JKIHE OHBI TAIIAY

on-Qapabu amvinoazer Kaz¥V owcvinviorcari
maoicipubeciniy 3epmmey Hamuicenepi

Kreutepkall skaragaldbIHIAFbl BETeTALUSUIBIK Ke-
3€H/II 3epPTTey HOTH)KECIHIe KOIDKBUIIBIK Onai Ty-
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KbIMJIAPBIHBIH OHTIIITIC 3epTTEY KbUIAaphl OOMbBIH-
1112 ©3rep/Ii, TYKbIM OHYIHIH KOFaphl naib13el 99,4%,
2020 >xpIIABIH 29 KBIPKYHETiHIE OTBIPFBI3BUIFAH
TykbiMaap. 2021 >kpUIFB 9 HayphI3ga KOTDKBUIIBIK
Ounail TYKBIMBIH ©Cipy Ke3iHae 4 HycKaja eHrill-
Tiri e3repi, OHBIH €H JKOorapbl kepcertkimi 91,66%
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KYKIpT 0ap THIHAWTKBIII €piTiHAICIMEH, €H a3bl —
77,08% THOBHUT THIHAWTKBIIIBIMEH, MAJIMETTEpi
CaNIBICTBIPY OapbIChIHIA TBHIHANTKBII KOCHUIFaH
JKarJaiila eHrimTik OakpUlay HYCKAachblHa Kapa-
FaH/ma >KOFaphl OOJFaH/IBIFBl aWKBIHAAIABL. Ocy
0apbIChIH/IA, KOJCOITUIIB/IIH TOMECHII aiiMarbl Oyp-
ryaaus Tycti Oomnabl. JloHi yikeH OolmaraHIbIK-
TaH Macarbl Jla COFaH cail iHimke, y3iH. Mopdo-

JIOTHSUIBIK  KOPCETKIIITEp OpTYpil Ke3eHae aii-
KBIHJAJIABI, OCIMAIKTIH Owiktiri 61 + 2.9 cm
AHBIKTAJ/IBI. TOJBIK IICIIT JKETUIy KEe3eHIHJCTI
JKATBIPAFbIHBIH MOP(GOMETPHSIIBIK KOPCETKIIITEpi
JKaylay JKambIpaKThIH Y3BHIBIFE 9 + 1.2 cM, eHi
0.9 = 0.1 cm. Kemkbuiaslk OUmIaiIbIH TYKBIMIAPHI
JKEHLJT J)KOHE KYKa OOFaHBIMEH, OJIAP/IbIH OHTIIITIT
HKOFApHI.

TykpIM eHrimriri, %
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1-KalTanaHbiMm
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B 6akbinay MTuosur MepiTiHgi

2-KalTalaHbim

III |

3-KalTalaHbim

AnaTomut

4-cypeTt — JXKputbDKail skaFJaifbIHIA KOTDKBUIIBIK OUIall TYKPIMAAPBIHBIH OHY1

JKbutbbKkalt skaFgadiblHAa op TYpJl KYKIPTTI
THIHANTKBIIITAPMEH OCIpreH/ie, YII KalTaraHbiM/Ia
KOIDKBULIBIK OHIall TYKbIMIAPBIHBIH OHY MalbI3bI
79,55%-nan 83,42%-ra neitin e3repi (4-cyper).

OCKIH KapKbIH/bI OCTI, TOXKIpHOE OapbIChIH-
Jla KYKIpT epiTiHIiciMeH eHJeJNreH HyCcKaaa
OCIMJIIK JKOFaprbl OHWIKTIriIMEH epeKmeneHIl
(5-cyper).

OciMaiKk OMIKTIIL, CM
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5-cypet — JXKbuibbKaii skaFIaifbIHIa KOTDKBUIIBIK OUIalIbIH 6cyl
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6-cypet — XKbuibDKaliia eCiMAIKTEpl oIIIey

™ |

7-cypet — KormkbuibIK OMaiiiblH MacakTaHy jKoHe IYJAeHy (asanapsl
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3epTTey  KOIDKBUIABIK  OWITAWIBIH — KYPBI-
JBIMJIBIK TaJNJaybl AHBIKTALIbI (OTBIPFBIZY KYHI
29 «xwipkyidiek 2020 sxbut). BipKbuinbIK Ou-
JlaliJlaH Heri3ri albIpMaIIbUIBIFBl  KOTDKBUIIBIK
OmmalpIH Macarbl XKIill TOpi3fi, XKIHINIKE, Macak

Y3bIHABIFEL 15,5 =+ 0,5 oM, eH y3biH Macak 17
cM-Te KeTTi. TYKpIMBI JKyKa cOmakima Topi3ni,
ke, 1000 mommig cammarer 11,9 £ 1,6 1.
Oprama anranaa, Oip JOHHEH 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 +

44 1

42 4

3,8 +

34+

8-cyper — Kermkbuiabik 6uaaii opraina OUIKTIr, TYIT CaHBI KOPCETINTeH

9-cypeT — KemKbUIbIK OUIAiIBIH MiCcy Ke3eH1
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2-kecTe — KOKbUIBIK OMIAiIbIH KYPBUTBIMIBIK TaIaybl

o KemxbuiapIk 61/1}1a.1>'m},m OpTana
napamerpiepi KOpCETKIII

1 JIpIMKBIT OHOMacca, TpaMm 40,38+9,3
2 Kyprak 6romacca, rpaMm 23,72+7,1

3 OCIMAIKTIH Y3bIHABIFBI, CAHTUMETP 73,9+4.5

4 MacakTbIH Y3bIH/bIFbI, CAHTUMET] 15,242,6

5 Macakrap caHbl, laHa 3,4+1,7

6 CabaKTapbIHBIH CaHbI, JaHa 11,3+4,9
7 | Tamblp Y3bIHIBIFbI, CAHTUMETD 22,19+£3,45
8 | Xambipakrap aynassi, M> 191,47+6,7

9 1000 noHHIH calMaFrbl, TpaMM 11,9+1,6

CoBa cOpTBIHAH acThIK IEH JKachUl Macca aly-
Ja €Ki MakcaThl 0ap, OHBIH JOHIHIH ©HIMJLIIT
TeMEH OOJIFaHBIMEH, JKbIJI 1LIIH/IE KAChIT MACCAHBIH
eHIMLTIr apTTH (3-KecTe).

Erictik skarnmaiiplHma coyip aiblHIa €Ki epre
KOHE Kl MaychblMJa erilifi, ap Typil Karapiap
apa KambIKThIFbl 15 cM, 30 cM xoHe 45 cMm KoHe
eKi Oujai ToHIHIH apackl 5 ¢M, 10 ¢M KOIDKBUIIBIK
OupaiiplH ecyi MEH JaMyblHa OPTYpJl bIKHal
€TTi, KOJIAWJIBI HYCKA apaKalIbIKTBIFRI 45 jKOHE €Ki
eciMmik apacel 10 cm.

TomnbIpaKkThIH KYHAPTBUIBIFBIHAH O6JICK TOTBIPAK
BUTFAJIABUTBIFBIHBIH OCIMIIIKTIH ©HYiHE acepi MOJ.
TomnbIpak bUIFAIIBUIBIFEI METP TEPEHIIKKE JCHiH
10 cMm-mik ngeHreiine emmeHal. Ericrikre eriuired
KOIDKBUTIBIK OMIAMIBIH TOTBIPAKTHIH BLUTFAIIBLTBIK
neHreii: 10 cm-re getiin 18.1%, 10-20 cM TepeHmikTe
- 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-meTpiik
Ka0aTTaFbl TOMBIPAKTHIH BUTFAIABUIBIFEL  130-1aH
110 r-ra pmeitin e3repmi. Kyprak TONBIpaKTHIH
abcomoTTi Maccacel 80%-nan 50%-ra e3rep/i.

30-60 cM TepeHAIKTe BUIFAJABUIBIK MOIIIepi
JKOFapBI MalbI3IBIK KOPCETKIIIKE Ue, CH a3 BUIFall-
neUTBIK JeHred 90-100 cM TepeHIikTe OaKbUTaH/IbI.

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

CoBa copThI KermxbuiabIK Oumai b ©HIMILUIIr, 11/Ta

Kacwur macca

191,47+6,7

JKBLI Jon

2021 7,6%3,1

Anmartsr 001bIchl, Kapacait ayqaHbIHIaFbI €TiCTIK JKaFIalbIHBIH
3epTTey HOTHKEIepi

3epTTenreH aiMaKIBIH allbIK KOHBIP TOIBIPAFBIHEIH BUIFAIIBLILIK AeHI€Hl
(29.04.2021). %

80-90 cm

60-70 cm

40-50 cm

20-30 cm

0-10cm

0 5

10 15 20

M Tonelpax BLIFAIBLIBIEEL Yo

10-cyper — 3epTrenreH alilMakThIH allIbIK KOHBIP TOMBIPAFbIHBIH
BUTFAIIBUTBIK JeHreli (29.04.2021)

Ericrik xarmailbIHBIH 3epTTey HOTHXKeci OOii-
BIHIIIA MacakK Y3bIHIBIFBI ScM-eH 18 cM-re Jeilin
aybITKpbl. 1000 foHHIH opralia cajamarsl 9,5 T.
Macakrarbsl macakma canbl 10-15, non canbr 20-35
(11-cyper).

Kaszipri yakpITTa KOIDKBIIIBIK dKaHa JaKbuiapra
(depMepiik KpBBIFYWBUIBIK apTyna. Cebebi, Oip
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JKBUIABIK JIaKbUIIBI KBUI CalbIH €Iy apKbUIbI
IKOJIOTHSIIBIK JKaFIaiiFa Kepi ocep TYbIHJAUThIHbIH
MOMBIHTalMbI3, Kb CAMbIH KEPJIi KBIPTY, 9CEPIHEH
ayaJia CMOT Maijia 0OJIaThIHABIFBI IQJICICHICH, CO-
HBIMEH KaTap TOMbIPAK MEXaHUKAIBIK 3aKbIMIAJTBIII,
HOTHDKECIH/E, TOMBIPAK 3PO3MUSFa YIIbIPAHTHIHBI
oenrini. KernkbUIIbIK NaKbUIIBI ©Cipy OapbICHIH-
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J1a, JKbIT OOMBI ©CIMAIK KAMBUIFBICHI TOIBIPAKTHIH
(hM3HUKATBIK KOHE XHUMUSUIBIK KACHETTEPiH JKaK-
capTyMeH KaTap, TOIBIPaKTarbl OPraHUKaIbIK
3arTapAblH KeOeroiMeH Oipre TONBIPAK MEH CyJIbl

Kopraiabl. KemKelIbIK JaKpUIIap JKyHenepineri
TOTIBIPAKTAp, SJIETTE, CYIBIH NH(MUIBTPAIHSICH MEH
CaKTaJIybIHBIH )KOFapbLIaybIHA e, OYJI TOMBIPAKTHIH
JKBUTKYBl MEH 3PO3USACHIH a3aiTabl.

11-cypet — EricTik aFmalibIHAaFbI KOTDKBUIIBIK OUIaIbIH OHIMIUTIT

CoHbIMEH Karap, JKep/il KbIPTyFa KaHap-Karap
Malifa JKOHE TYKbIMFa KETETiH IIBIFBIH 3KOHO-
MUKaJIBIK TYPFBIIAH THIMCI3 €KEeHJIrl TYCIHIKTI.
Ochl opaiiia, KOIDKbUIABIK OMIaiabl Oip >KbUIIABIK
OupaiiMeH anmMacThIpy YCBIHBUIaAbl, OipiHILIIACH,
SKOJIOTHSJIBIK, EKIHIIIIEH YKOHOMMKAJIBIK THIMIIIIK
eckepinieai. Kasipri tapna Kaszakcranna xem-1ier
MoceJieci OTKip, Maifa KOPEK KETiCHeYIIUTKTeH
KeWbip eHipiep/ae Man CcaHbl KypT asarona. by
MOCEJICHIH TYHIHIH JI¢ KOIDKbULIBIK JAKbUI ©cipy
apKpUIbl IIeNryre OoNaibl, KbUI CalbIH aCTBIK
JKHHAQJIFAaH COH KachbUl OMoOMaccachl JKEM-IIOI
petinge JkuHanmaabl, ceOebi Oacka Oip KBUIIBIK
JTAKBLIIAp capFaiibIll KETKEeH/IE, )KachlI TYCIH CaKTar
TYPFaH/IBIKTaH, OFaH CypaHbIC TybIHAaiabl. Herisri
aPTHIKIIBUIBIKTAPBIMEH KOCA KEMINLIIT, TYKBIMbI
JKIHIIIKE, KESHLT, OCBl PETTEe OHIMILIITI Oip KBUIIBIK
OmmaitMeH canpICTRIpFaH/Ia a3 0OIFaHBIMEH, OHBIH 5
JKBUIFBI OHIMIUIITTH €CKePYiMi3 KaXKerT.

JlereHMeH, COHFBI yaKbITTa CEJCKIIHSIIBIK
JKYMBICTAp, KOIDKBUINBIK OWJaiilaH MOJ  eHIM
anyra OarbITTaJIFaH, HOTHXeep jae sxkemicti. Kos-
JIAHBICTAFbl JKBUIIBIK JIOHAI JaKbpUIIAp MEH JKa-
0aifbl KOIDKBUIABIK TYPJEPIiH KEeH THOpuari Oy-
JlAaH/IapblHAH aJIbIHFAH KOIDKBUIIBIK JaKbLIIAp,
9/IeTTe, OTAHJBIK JKa0aibl OCIMIIKTEP/ICH aJbIHFaH
KOIDKBUIIBIK ~ JIAKbUIapFa  KaparaHaa IKOFaphbl
OHIMJILTIKKE Ue, OYJ1 0J1ap Ibl )KbLLIBIK JaKbUIIAPMEH
CaJIBICTBIPFaH/1a OHIM/II eTe/Ii.

KopbIThIHABI

KemxpuinbIK 1akpuT Ouail Herizinae Oyaan opi
«KOTDKBULIBIK OMIai» 01 ONIalbIKTBIH KOTDKBUIBIK
TybIcTapeIMeH Lophopyrum, Thinopyrum, Elymus,
Elytrigia OGunaiinplH ypriakTapsiMeH OynaHAaCcTbI-
PY apKbUIbl anblHFaH. ByriHri TaHjga acTelK OHO-
MaccachlH CaJIBICTBIPY, KOIDKBUIABIK OHIAHIBIH
TO3IMJIUNIIT MEH OHIMJIUII JKBUIIABIK IOHJIEPTe
KaparaHJia albIpPMalIbUIBIK KOPCETTI.

OJIEMHIH OpTYpPJIi TONBIPAK-KIMMATTHIK JKaF-
JMaiblHAa ~ KYPTI3UITEeH  KOITEereH  3epTreyliep
KIUMATTBIH JKbUIBIHYBI, DKOJOTHSJIBIK KayirTep
JKOHE AaCTBIK OHJIPICIHIH DHEPIrHs ChIABIMIBLIbI-
FBIHBIH JKOFApbUIAYbl MOcelelNiepiHe OalIaHbICThI
KOIDKBUIBIK JaKbUIIAP JKbULIBIK JaKblIIapra 0ana-
Ma Oona anajbl. OWTKEHi, oylap KoplIaraH OpTaHbIH
KONTEreH JKarbIMChl3 OWMOTHKANIBIK JKoHE abuo-
TUKAJIBIK (haKTOpIapbIiHA TO3IM/II, TOIBIPAK KAOATHIH
Y3aK KbU1Iap OOWBI caKkTayFa, bUTFal MEH KOPEKTiK
3aTTapAbIH HIBIFBIHBIH a3aliTyFa, Ke0ipeKk KeMipTEeKTi
CIHIpyre, COJ apKbUIbl aybUl HIApyallblIbIFbIHAH
LIBIFATBIH TAPHUKTIK IIBIFAPBIHIBUIAPIBI a3alTyFa
MYMKIiHJIK Oeperi.

KerkbblK Ouaiiibiy ecyl MeH Jamy Ouo-
JIOTHSICBIH 3€PTTEY, OHBI SPTYPJIi arpOIKOIOTHSIIBIK
ailMakTapra KaTbICTBl ©CIpyIiH THIMII omicTepiH
o3ipney OoibiHIIA 3eprreynep KazakcTaHHBIH
OHTYCTIT MEH OHTYCTIK-LIBIFBICBIH/A aybUI Iapya-
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IIBUTBIFBIHBIH, ©3€KT1 JKOHE IEPCIICKTUBAIBIK Oa-
FBITHI OOJIBIIT TaOBLUIABI.

3epTTeyi Ky3ere achlpy OapbIChIHAA KYTUIETiH
HOTHXKEJIEp: Cyapy CYBIHBIH IIBIFBIHBIH a3aiTy;
cyapMallbl TOTBIPAK JPO3MACHIH JKOIO; ayIaHHBIH
Oipiirine cy TYTBIHY KOI(QQHUINEHTIH TOMEHJCTY;
TOIBIPAKTHIH arpOQH3UKaIbIK KacueTTepiH Oac-
TanmKpl JeHreiae cakray; Oipiik ayMakka map-
HUKTIK Ta3ap MIbIFapbIHIbUIAPbIH a3aiTy; AaKblLI-
JapJbl ©cipy KYHBIH TOMEHJIETY; KOpIIaFaH opTa-
HBI KaKcapTy Ke3iH/e jkKaHa dKOHOMHKAIBIK MYM-
KIHJIKTEp KYpPY.

3epTTey HOTIDKECIH KOPBITBHIHJABUIAH —KeJe,
JKBUIBDKAW JKarmailblHIa KOIDKBUIIBIK OWIaiiIbIH
TYKBIMBIHBIH ~ OHTIINTINT OakbUlay HYCKachIHIA
76,58%, am SKCIEPUMEHTTIK HyCKaiapaa eH
JKOFaphl KOPCETKINI KYKIpPT epiTiHIiCI KOCBUIFaH
xarnaiina 83.33% auHbIkTanabl. MopdooTrusIbIK
KYPBUIBICBIHIAFbl 0aCThl EpEKIIeNiK, MaCaKThIH
Y3BIHIBIFBIHBIH Y3bIH Oomybl 17 cm sxone 1000
JIOHHIH CaJIMaFbIHBIH O1PKBLIIBIK OUTaliMEH CaJlbIC-
THIPFaHJIa alTapIbIKTal xeHit 11,9 £ 1,6 r. Gomubl.

Tonsipak butFanaeirsl 30-60 cM TepeHIIIKTE JKOFapHl,
an 90-100 cMm TepeHAiKTe MANBI3ABIK KOPCETKIII
ToMeH. Ericrik »karmailblHoa KOIDKBUIABIK OU-
MAWabIH ecyi MeH JaMyblHa KOJaiibl HYCKa
apaKaIIBIKTBIFEI 45 oHe eki eciMaik apacel 10 cM,
OHIHIK eHIMIiir 7,6£3,1 11/ra, Kackll MACCAHBIH
enimuiniri 191,47+6,7 n/ra kepceTTi.

3epmmey owcymvicor  Kazaxcman Pecnyonu-
Kacvl binim oicone evinvim muHucmpiici 1 vlavim
Komumeminiy  epanmmulx  orcobacvina — caiikec
arcypeisinedi  (NeAP09259457)  «Kazaxcmanuwiy
OHMYCMIK ~ JICOHE  OHMYCMIK-WbIZICLIHOA — OUO-
ANYAHMYPAINIK  NeH MONbIPAKMbIY — KYHADAbLIbI-
EbIH Cakmayoa KOnicolioblK Oudaovl e2iHuiNK
Mmaoenuemine eneizyy 2021-2023 aucorc., memnexen-
mix mipxey nomipi 0121PK00256.

Myaaenep KaKThIFbICHI

MakanaHblH KYPBUIBIMBIH OapiiblK aBTOpJIap
OKBIII, TAHBICTHI )KOHE MYAJIENIEP KAKTHIFBICHI KOK.
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XETICY AAATAYbIHAA KE3AECETIH
ARTEMISIA FRIGIDA WILLD-HbIH,
XUMUSAADBIK K¥YPAMbDIH 3EPTTEY

Kasipri kesae KAMMAaTTbIH ©3repyiHeH eCiMAIKTEp KyleciHAe e3repictep 6oAaTbiHbl €o3Ci3. Ocbl
yaKbITKa AeNiH pecrnybAMKambI3Aa MainAaAbl ©CIMAIKTEP TOAbIK, 3epTTeamMereH. OcbiFaH opai XKerticy
AnatayblHAQ KesaeceTiH Artemisia frigida Willd-TiH 61M03KOAOIMMSAbIK, TapaAybl, (DUTOXUMMUSIABIK,
KYPaMbIH, XepriAiKTi TYpPFbIHAQPAbIH, KaHAQM MakKcaTTa nanAaAaHyblH 3epTTey 63eKTi MBCEeAeAepAiH
Gipi.

KasakcraHaa >kaAnbl eMAIK KacueTi 6ap eCiMAIKTEP Ker Ke3AeCeAi, COHbIH iwiHAe Artemisia L.
TYPAEPi ©3iHIH MEAMLMHAABIK, >koHe (PapMaKOAOTMSAbIK, KacuMeTTepiHe 6GalAaHbICTbl OybiH KaObIHY
aypybliHa, Gayblp aypybiHa, ©T >KOAAApblHA, acKasaH, peBMaTM3Mre, CyblK, TUiore, TyOepKyAesre,
aHemmsra, MMKpPoOKa, KabblHyFa, Tepi aypyAapbiHa em >koHe 6akTepuara KapCbl 9Cep KepceTir,
KaTepAi iCik aypyblH aAAbIH aAyAbl KaMTamacbl3 eTeTiH OMOAOIrMsAbIK, GeACeHAl 3aTbl 6ap eciMAiK
60AbIn TabbiAaabl. COHAbIKTaH, OTaHABIK, PapMaKOAOTMSIAbIK, 8cepi 6ap ASPIAIK 3aTTapAblH TYPAEPiH
Ke0enTin, (papMaLeBTUKAAbIK, OHAIPIC KAXKETTIAINH KamMTaMacbl3 €Ty MakcaTbiHAQ, OYA peTki 3epTTey
>kKyMbICbiHa Artemisia frigida Willd (My3 >kycaH) ecimairiHin xkep ycTti 6eaeri 3epTtTey 06bekTiCi peTiHAe
AAbIHbIM, OFaH CAHADBIK, YXBHE CanaAbIK, TAaAAQY XKACAAAbI.

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

3epTTey HaTmxKeciHAe YAKeH LLbiIMOyAak, ©3eHiHiH MaHbl MeH KapacbIpbIk, WaTKaAbl 3€pPTTEAIHIN
Artemisia frigida Willd-TiH 61M03KOAOrUSIAbIK, TapaAybl aHbIKTAAbIHbIM, XXEPriAIKTI TypPFbIHAAPAbIH
OYyA OCIMAIK TYpiH KaHAaAM MakcaTtTa naiAaAaHaTbiHbl aHblKTaAAbl. COHbIMEH KaTap, XMMMSIAbIK,
KYPaMbIH 3epTTey HOTUXKECIHAE, ra3Abl CYMbIKTbIKTbl XpOMaTorpausiHbl KOAAQHbIM, XMbIPMA aMMH
KbILIKbIAAAPbl aHbIKTAAAbl. AMMH KbILKbIAAAPAbBIH, Heri3ri Kypambl rAlotamat (2688 mr/100 ),
acnaptart (1328 mr/100 r), araHmH (894 mMr/100 r) xeHe npoAnH (820 mMr/100 r) KbllKbIAAAPbI GOAbIM
Tabbiaabl. COHbIMEH KaTap aTOMABIK, 3MMCCUS CMIEKTPAAbAbI TAaAAQY BAICI apKblAbl 11 Makpo >KeHe
MUKPOIAEMEHTTEP 3epTTeAAi. OHbIH iWiHAe Heri3ri Kypambl — K (205.275 mkr/r), Ca (203.170 mkr/r)
SAEMEHTTEpiHEH TypaTbiHbl aHbIKTaAAbl. byaaH 6acka, Artemisia frigida-HbIH XUMMUSIABIK, KypaMAapbl
KapacTbIpblAbin, Artemisia frigida-HbiH  KypamblHAQFbl  OpraHMKaAblK, —KbiKbiaaap  (1.27%),
ankanouaTap (5.65%), canonmHaep (0.96%), daaBoHouaTap (0,014%), noancaxapuatep (20%),
B, aspymeH (0.01%), C aspymen (0.20%), kymapuHaep (0.27%) KaTapAbl GUOAOTMSABIK, aKTUBTI
KOMIMOHEHTTEPMEH Bipre eCiMAIKTIH bIAFAAABIAbIFbI (7.9%), KYAAIAITT (7.2%) >koHe 3KCTPaKTUBTIAIAIT
(39.08%) aHbIKTaAADI.

Tynin cesaep: Artemisia frigida Willd, 61M0akT1BTi KOMMNOHEHTTEP, MMUKPO-, MaKpOIAEMEHTTED;
AMUMH KbILKbIAAAD.
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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 putoxumnyieckne ocobeHHoctn Artemisia frigida Willd
B XKeTbICYy[HCKOM araTay

B HacTtosilee BpemMsi Mpomcxoagllee M3MeHeHMe KAMMaTa MPMBEAET K M3MEHEHUSM B cucTeme
pacTteHuii. MoAe3Hble pacTeHns B Hallei pecrny6AMKe MOAHOCTbIO He U3yYeHbl. B CBS31 C 3TMM OAHUM 13
BayKHENMLUMX BOMPOCOB SBASIETCS M3yUeHue BUO3IKOAOrMUYECKOro pacnpocTpaHeHusl, (hUTOXMMUYECKOrO
cocTaBa M ucrnoAb3oBaHus Artemisia frigida Willd B XKeTbicyiickom Anatay.

B KasaxcraHe ecTb MHOroO pacTteHuii ¢ 06WMMM AeYebHbIMM CBOMCTBaMM, B TOM umncAe Artemisia
L. Baaropaps cBOMM MEAMUMHCKMM M (hapMakOAOrMUeckum CBOMCTBam Artemisia L. mcrnoab3yetcs
AASL AEYEHMS apTpUTa, 3ab0OAEBaHMI MeYeHu, JKeAyAKa, NMPOCTYyAbl, TyOepKyAesa, aHeMuu, U T. A. —
pacTeHne C OGMOAOTMYECKM aKTMBHbLIM BELLECTBOM, OOAQAQIOLMM aHTUMBAKTEPUAAbHBIM AENCTBUEM
1 obecrneuvBalolMM MPOUAAKTHIKY paka. Takmm o6pasom, 4TOObl PaCLUMPUTb ACCOPTUMEHT
OTEYECTBEHHbIX MpenapaToB C (hapMaKOAOrMUYECKMM AEMCTBMEM W YAOBAETBOPUTb MOTPEBGHOCTH
hapMaLLeBTMUECKOM MPOMBILLIAEHHOCTH, B KauecTBe 06bekTa MCCAEAOBaHUS BbiA B3SIT KOAMUECTBEHHDIM
M KaueCTBEHHbIM aHaAM3 MOBEPXHOCTHOM YacTu Artemisia frigida Willd (AeasiHOM MOAbIHK), cCOOpaHHOM
y pekn boabuoit LLbimbyaak B XKeTbicyiickom Aaatay KasaxcraHa.

LleAblo MccaepOBaHMS SBASETCS M3YUeHMEe 3KOAOTMUECKOro PacrpoCTpaHeHUs U XMMWYECKOro
cocTaBa Artemisia frigida Willd npu nponsBoacTBe oTeuecTBeHHbIX (hMTONpPEnapaTos.

B pe3syAbTate McCAeAOBaHMS ObIAO M3YyUeHO GUOIKOAOTMUECKOE pacrpocTpaHeHue Artemisia frigida
Willd B parioHe peku boabLioi LLIbIMOYAaK 1 yieAbst Kapacbipbik 1 onpeaAeAeHa LieAb MCMOAb30BaHUs
3TOro pacTeHMs MECTHBIMM XXUTEAsIMU. Takxke B pe3yAbTaTe (DUTOXMYECKOrO MCCAEAOBaHMS ABaALlaTb
AMMHOKMCAOT ObIAM MAEHTU(ULMPOBAHBI C MOMOLLBIO FA30XKMAKOCTHOM XpomaTorpapum. OCHOBHbIMM
AMMHOKMCAOTaMM OblAM TAyTamart (2688 mr/ 100 r), acnapTart (1328 mr/ 100 r), araHuH (894 mr/ 100 )
M MPOAMH (820 Mr/ 100 r). Kpome Toro, 11 Makpo- 1 MMKPOAEMEHTOB OblAM M3yYeHbl METOAOM aTOMHO-
SMMCCUOHHOIO CrMeKTPaAAbHOIO aHaAm3a. BbIAO YCTaHOBAEHO, UTO OCHOBHOW KOMIMOHEHT COCTOWUT K3
aAnemeHTOB K (205,275 mkr/r), Ca (203,170 mkr/r). Kpome Toro, 6biA onpeAeAeH XMMUUYECKMiA COCTaB
Artemisia frigida BmecTe ¢ 6MOAOrMYECKM aKTMBHbIMM KOMIMOHEHTaMM, TaKMMW KakK OpraHumyeckue
KMCAOTBI (1,27 %), ankaromnabl (5,65 %), canonmHbl (0,96 %), dpaaBoHomabl (0,014 %), noAncaxapuAbl
(20 %), BuTammH B2 (0,01 %), ButammH C (0,20 %), kymapwuHbl (0,27 %), BAQXKXHOCTb pacteHui (7,9 %),
30AbHOCTb (7,2 %) 1 3KCTPaAKTUBHOCTDL (39,08 %) pacTeHus.

KatoueBble caoBa: Artemisia frigida Willd, 61oakTiBHbIE KOMMOHEHTbI, MaKpO-, MUKPO3AEMEHTbI,
AMWHOKMCAOTHI.
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JKericy anaraysinna kesnecetin Artemisia frigida Willd-HbIH XUMUSIIBIK KYpaMBIH 3epTTEY

KsickapTynap
bb3 — 6uonorusIbK OeJICeH Il 3aTTap
Kipicne

Kazakcran PecnyOnukacel onempueri Ouoay-
JAHTYPJIIIri KarblHaH eH Oail engepain Oipi Oo-
e, 6000-HaH actaM  ecIMIIKTEp Typi eceml,
onapablH 667-ci PHIEMHKAJBIK, Oec Ky3 Typi
Jopinik ecimuikrep perinae tipkenreH [1]. Canpb
MOJIiIMETTEpre Kapail oTeIpbIll KazakcTaHHBIH Oait
(dbropacblH 3epTTey MeEH OCIMIIK IIHUKi3aThIHBIH
KaHa TYpJepiH aHbIKTay, MIMKi3aT 0a3achlH
KCHEHTY JKOHE Kayimcizme THiMIi 3amMaHayu (-
ToOIpernapaTTapapl Kacay OoJbIl Tadbulaabl [2].
Ce0e0i1 nopiimik ecCIMAIKTEpIiH eMIIK KacHueTi
CHHTETUKAJBIK JOPUTIK 3arTapiaH  KaparaHaa
ajiaM JieHcayIbIFbIHA Kepl oacepi a3 OOJFaH/BIKTaH,
OYKi oslemzie onapra cypasbic y3aikci3 apryzna[3].
Bykin onmem FanmbIMIapBIHBIH aca KbI3FYIIBUIIBIFbIH
Tyneipran Artemisia L. typnaepi. Artemisia L —
KYpHeni TyJJiiep TYKbIMJIAchlHA JKaTaTbIH KOl
KBUTIBIK, Kelae Oip HeMece €Ki KBUIIBIK IIOTNTeCiH
JKOHE KapThulail ipi OyTansl eciMaik[4]. Artemisia
L. Asus, Eypoma sxone ContycTik AMmepukana
ke3neceTin 500-mgen actam Typi 6ap. Kazakcranma
81 typi Tapanran[5]. EmimizmiH OapiblK kepiHie
— IIeJNI-IIeNICHTTI Janana, TayJbl )Kepiepae ecei.
OnapIeIH KOTIIUTIT] XOIT WiCTi, amibl JoMIi OOJIBIT
kesei[6]. XaJlKpIMbI3 €pTe KEe3/ICH Ky CaHHBIH eMJTIK
KacueTiH Oimir, op Typil OyblH KaOBIHY aypyblHa,
Oayslp aypyblHa, ©T JKOJJapblHA, aCKa3aH, CYBIK
TUIOTE, TyOepKylie3re, aHeMusFa, KaObIHyFa, Tepi
aypyJapblHa eM KoHeJe KycaH OakTepHsra Kapchl
ocep KOpCeTim, KaTepili iCiK aypybIH aJIIbIH aTyIbl
KaMTaMachl3 €TETIH JIOPUIIK ©CIMJIIK €KeHIH TaHBII
oinren[7]. Enimizne Artemisia TOObIHA >KaTaThIH
ecimaik Typnepin KP ¥FA akamemuri, X.F.1., TIPO-
(deccop C.M. Anekenos 1980 xpurnan Oacran 3epT-
ten kene katelp. C.M. AnexenoB Ka3zakcTaHIbIK
anFam (PUTOXUMUSIIBIK 3€PTTEy JKYPTi3yIIIepain
0ipi. AJIJIBIMEH 6CIM/TIK KypaMbIHaH CECKBUTEPIICH/T1
JaKkToHap OeJin ainki, keiin Opranbik Kazakcran
ayMmMarblHAa FaHa ©ceTiH XycaH (Artemisia L)
SHIEMISUTBIK TYPre JKaTaThlH THIKBIP »KYCaHHBIH
KYpaMbIHaH OTaHJBIK iCIKKe KapChl KaHa «Apria-
OmH» Tpemapatel eHmipiami. Kazipri Tamma, Oy
nopi AKLL, ¥neiOpuranus, XKanonws, Keitaid,
I'epmanus, Beuust cuskroel 11 enae maTeHTTEN-
TeH JKOHE KaTepili iCiK aypyblHa Kapchl Ipemapar
perinne konmaHsutyAa[9]. Ockl TaOufu JIOpiTiK
OCIMAIKTEPIiH KacHEeTTepi MEH epeKIIeNiKTepiH
Oile OTBIPBIN, eNiMi3[le OCETIH Ta0WFHU ITOPITIK
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OCIMJIIKTEP/IiH IMIiHAETI XalbIK apachlHIa €H KUl
KOJIJIAaHBIIT KEJTeH oJli JIe TOJBIK 3epTTEIMEreH
Artemisia frigida Willd (My3 xycaH) TypiHe 3epT-
Tey JKacanmblHABL. Artemisia frigida Willd (my3
KyCaH)- KypJerdi TYJnep TYKbIMIAchlHA JKaTaThIH,
ouikTiril 0-S0caHTUMETp KEJIETiH, TeHI3 JCHICHIHCH
Ouiktiri 2500 MeTpAeH TOMEHIi KyaH »XaWblUIbIM-
IapMeH Karbplp OCTKeHyep/e oCeTiH KON KBUIIBIK
men Texkrec ociMuik[8]. Artemisia frigida Willd
(My3 ’XycaH) HBIH HETi3ri KacHueTi, KepMEK, allThbl
JIOMJTi, BICTBIKTHI KaHTaphIll, KaOBIHYABI Oacajbl, 6T
KBI3METIH JKaKcapTaibl, aCKa3aHbl KyaTTaHIbIPHIIL,
CYBIKTBI alimaliJipl, >KeN-Ky3/bl aiifan, KbIIIbIHY bl
OacaTelH KacweTi 0Oap, OCBI KacHETTEpiH OUIreH
XaJIKBIMbBI3 JIOCTYPJII €MIILTIKTE, OaybIp/IbIH KaObl-
HYBI, 6T KaJITACHIHBIH KaOBIHYBI, aCKa3aHHBIH KO-
CBI3/IaHYBI, IMITIH KEYil aypybl, €CEKKeM, KbIIIIbIMa
KOTBIp, TEPiHiH KBIIIBIHYBI, acKa3aH-1IIeK aypyJa-
PBIH emMieyie KOJIJaHbIN KenreH[9].

Onelu 3epTTeynep OOHBIHIIA OCH YaKbITKA ACHiH
Artemisia frigida Willd-TiH XUMUSUIIBIK KypaMbl 00i-
piHIIa 3¢up maiiel 0,17-0,3% memmepae Gap ekeHi
anpIKTanFad [29]. Kymapunnepain ymoemmmdepon
MEH 3CKYJIETHH TOOBI KE3JECETIHIIr aHbIKTaJFaH
[30]. Kazakcranma kesnmeceTiH 8  Artemisia
TYpJICPiHiH )KambIpaKTapbIHaH CAHTOHMHHIH CaHIBIK
MeJiiepi aHbIKTainFad [31].

CoHIBIKTaH, TalJalTbl ©CIMIIKTEPIIH OHMOIKOIIO-
THSUTBIK Tapaybl MEH XUMUSIIBIK KYPaMbIH 3€pTTEY
’KOHE OTaHIBIK (hapMaKOJIOTHSIIBIK 9cepi Oap Aopitik
3aTTapAbIH TYpJEpiH KeOeHTin, hapManeBTHKAIBIK
OHJIIpiC KAXKETTLIITiH KAMTaMachI3 €Ty MaKCaThIH/IA,
XKericy Amnaraysl, Ynken IlIbiMOysak e3eHIHIH
MaHbIHAH JKuHanraH Artemisia frigida Willd
(My3 JKycaH) OCIMIITiHIH OMOIKOJOTHSIIBIK Tapa-
JIybl aHBIKTAJIZBI JKOHE Xep YCTi Oeserine (cadak,
JKarbIpak) CaHJIbIK )KOHE carajblK Talay >Kacajibl,
3epTTey JKyMbICTaphl oia-DapalOu aThIHIAFBI Ka3akK
WITTBIK YHUBEpPCHUTETIHIH «Jlopimik eciMaikTepai
FBUIBIMU 3€PTTEY» OPTAJBIFBIHIA KYPTi3iii.

3epTTey MaTepua Aapbl MeH daicTepi

3eprrey o0bBexTici Artemisia frigida Willd
ecimuiri. 3eprrey (JopaiibiK, 3THOOOTaHHUKAJIBIK,
(UTOXUMHSIIBIK onicTepMeH KYPri3iimi.
2020-xpUTaBIH TaMbI3 alibiHzA JKeticy AnataybiHa
JTANIANIBIK 3ePTTEY KYMBICTAPbl MAPIIPYTThI 9JIICIICH
JKYprizinai. 3epTrey aiMarbIHBIH KOOPIMHATTAPHI
Garmin GPSMAP 62 s GPS HaBuratopbsl keMeriMeH
anbiHapl.  JKyMbic  OapbichiHIAa  (IIOPUCTHUKAIBIK
Tangay >Kajirbl KOJJIAHBUIBI XYPreH TOCiIaepMeH
KYPri3inmi.3epTTeyaiH  KaMepaldbIblK Ke3eHIHIE
JANaNblK ~ OKCHEOWIHWs  Ke3iHIe  KUHAJIFaH



A A. Tanasi0aii 2oHe T.0.

repOapHiliTik MaTepuaiiap eHICNAl KoHE eCIMIIK
Typi aHbIKTanael. DrIopanblk KypaMbl OONBIHIIA
Matepuainapasl eHaey OapwichiHaa «Kazakcran
OCIMIIKTEPIH WJUTIOCTIATUBTI aHBIKTAybIID) [28]
koHe «Kazakcran duropacen» [10] xitanrapsl mai-
JAJIaHBUTJIBI.

DTHOOOTAHUKAJBIK 3epTTEYJIep HOTIKECIH/IEe
cayajHaMma ajy apKbUTbI JKEPTUTIKTI TYPFBIHIAP/IBIH
Artemisia frigida Willd eciMairia kangaii Mmakcarra
naii1aJaHaThIHBI aHBIKTAJI/IBL.

DUmMOXUMUATBIK 3epmmey.

Ocimoix wuxi 3amoel. Artemisia frigida Willd
(my3 xxycan), YikeH [1IpiMOy1ak ©3¢HiHIH MaHBIHAH
J)Kep YCTi Oereri >KWHaAm anmelHABL. JKWHAIFaH
Artemisia frigida Willd (Mmy3 xycaH) KeJICHKeIE
JKaKChUIANl KENTIPUITeHHEH KeWiH, YHTaKTarbIll
amapaTrTa YHTaKTalbI, OeJMe TeMmIlepaTypachiHaa
CaKTaJIbl.

Jopinik eciMIiK MIMKI3aThIHBIH bUTFAJILTBIFbI
MeH Kynmimiria memiekerTik ®dapmakomes (I'D
XI) ramanTapeiHa coiikec kyprizmim [10]. on-
®Dapabu ateiHgarsl Kazak YITTHIK YHUBEPCUTETIHIH
«DU3UKa-XUMIBSITBIK 9/IICTEpIi TalIay JKOHE 3epT-
TEY OPTAJIBIFBIH/IA » ATOMJIBIK-a0COPOLIUSIIBIK CIICK-
tpoMeTp Shimadzu 6200 cepusi keMeriMeH Artemisia
frigida Willd (Mmy3 >kycaH) eciMAiK KyJiHIEri MU-
HEpaJJIbl 3aTTap KypaMbl MEH OJapiblH CaHIBIK
MeJIIIepi aHBIKTAJJIBI.

ANIBIH ama  KeNTipulim yHTaKTaaFraH 2 T
IIMKI3aTThl, TYPAKThl Maccara JKETKECH THUICJIbIe
CaJIBIHBII, 3JICKTP MEIIiHAE KapalFaHIIa KyWIaipin
aneaabl. Kyiaipyni skanracTel MyQenbi memnrinie
500 °C TemmepaTypamga Cyp TYCTi KyJI ajFaHIia
JKAJIFaCTBIPBLIIBL.

Artemisia frigida Willd xymi (0,070 1) 10
MJI KOHIIGHTPJII a30T KBIIIKBIIBIMEH —epiTUIIl,
aJIBIHFaH ePITIH/IHI TUIMTKAa/a bUTFANI TY3 KaJFaHIIIa
KbI3ABIpbULABL. TyckeH Ty3abl 10-15 mu 1H HNO3—
ma epirim, 25 M enmieyim KojOara KYHBII,
OenrijeHreH Meuepine AeiH KeTKi3.

AMun KblUKbLIOAPLIH aHbiKmay 20ici. AproH-
HBIH KaTBICHIHIA aMmImyjara 1 T 3aT koHe 5 Mt 6 H
HCL enrizin, nonekeprern, 24 carat inragae 105°C
TEMIUpATypaja THAPONU3NCHAI. AJBIHFaH TH-
npoiu3 eHimiH 3 per 40°C-Ta poTOpibl Bakym/a-
aliiaraHIla KYpFaThlIAbI )KOHE MUHYThIHA 2,5 alfHa-
JBICHIH/IA TIEHTPU(yTANAIl, aTbIHFaH TYHOAHBI 5 MII
5%-1bIK CyNb(OCATHUINI KBIIIKbUIBIHIA SPITIIII.
TynOa ycrinzeri cyWbIKTBI 15 MuUHYT imiHzge
Oemin, xbpUmaMabiFel 1 Tammbl/cex erim Jlayke
50 4-8, 200-400 mem1, maiblpMeH TOJTBHIPBUIFAH
MOHAJIMACTBIPFBINI KOJIOHKA apKbUTBI OTKI31al. AJl-
JIbIMEH HIalbIpABI 1- 2 M1 MOHCHI3IaJIFaH CYMEH KOHE
2 mut 0,5 H cipke KbIIIKBUIBIMEH, COChIH KaWTalaH

HOHCHI3aNFal cyMeH pH Oeifrapan OonraHIa xy-
BUTIBI. AMUHKBIIIKBUIAAPEI 00Ty (AIFOHUpPIIEY) YIIiH
JKBUITAMIBIFEI 2 TaMIbl/cex eTim, 3 M 61, NH ,OH
epTIHAICIH KOJIOHKA apKbUIbl OTKI3UIIl. D0aTThl
KoJOHKaHBIH pH OeliTapan oprara IeiiH XKyraH
MOHCBI3JIaHFaH EPTIHIIMEH Koca JISHIEJIeK TYKTI
kos0ara xxuHanpl. KonbaHbIH imIiHeTi epTiHiHI po-
TOPJIBI aiimareimKka 1 aTMochepa KbIChIMIa KoHe 50-
60°C Ttemmeparypama kernkenme amammsr [10,11]
Conan kosbara jxaHa o3ipJIEHTeH | TaMIlbl SnCl2,
1 Tamuibl 2,2- TUMETOKCUITPOIIaH koHe 1-2 mut mpo-
nanoiiga Kauelkkad HCI xoceuiael, 110°C-re aeitin
KBI3JIBIPBIIIBI )KOHE OCHI TeMnupaTtypaaa 20 MUHYT
OOMBI YCTaJIbI, COCBIH KOJIOAHBIH iITiHET1 epTiHAiHI
POTOPJIBIK aiJIaFbIIIIEH TaFbl KypraThuiasl. Keneci
caThlJa KoyI0ara jkaHa O3IpJCHIeH aleTH NSyl
peaktuBTiH (1 KemeM cipke ambAeTHII, 2 KeJieM
TPUATUIIAMUHI, 5 KeJieM aneToH) 1 mu enrisim, 1,5-
2 muH 0061 60°C-7e KbI3ABIPIIIBI KIHE KEIKCH-
me Oybl OOMiHIII, COCBIH 2 MJI dTHJANeTaTneH 1M
NaCl kaHbIkKaH epTiHaici Kocbulabl. KosbaHbIH
imHAeri epTinal MyKUST apanacTelpeiiasl. CoHza
KeiiH 2 cyWBIK KabaT rmatima 00Jasl, Oipak KaOaTThIH
JKOFapFBI JKaFbl aJbIHABI (STHIIALIETAT), Ta3Ibl XPo-
MoTorpadusi YIIiH aHaInu3re KOFapFbl Ka0aThl (3TH-
JareTaT) aaslHIb! [12].

[InKi3aTThIH aMHUHKBIITKBUIAAPBIHBIH KYPaMbIH
anbikTay yuia, GC / MS KypbUIFbICH KOJTIaHBUIABI
[13]. Artemisia frigida Willd eciMairiniH xep ycTi
oenerine GC / MS rtannayst. 0,1% kapboBakc 20
M, 0,28% cumap 5 CP xone 0,06% nexcan xpo-
mocopOstHma WA-W- 120-140 Topmbl, GaraHabl
(400 x 3 MM) TOJIAPIBI KOCTIA KOJIAHBUIIBI, Macc-
CIIEKTPOMETPMEH OipiKTipisireH ra3 XxpomMarorpagnl-
MEH JKYPri3ii xoHe Tannanapl. baran remmepary-
pacel 110°C-rtan (20 mun ycranusr), 6°C / MUH-ICH
110°C-nen 180°C-re, 32°C-nen 185°C-nen 290°C-re
nerin Oarmapiamananrad. On 250°C-ka geifin jKeT-
KeHJIe, 0apJibIK aMUHKBIIIKbUIIAPbl (DHUIITHMHITIK
Tanjgayra JAeiH TYpakThl 00abl. Xpomarorpamma
CBIPTKBI CTAaHAAPT OOMBIHINIA €CETITEITIHII.

3epTTey HITHKeIePi :KIHe 0JIapbl TANIAY

Hanansik 3eprrey Oapbicbinaa YikeH IbmmOy-
7aK e3eHiHIH MaHbl koHe KapachIpbIK IIaTKalbl
3epTTEIII.

Yaken Hleimoynax eseni  manvl. Kyprak
men — JoHAI JAakpuiaap KaybsiMbl. N 45°08°25,
57, E 78°57°72, 0” bwuikriri 1143 M. bym xep-
ne Artemisia frigida Willd ynken xenmemai amanta
0OJIFaH KOK, IIOFBIPJIAHBIN Ke3aeceni. bipmecimn
eceTiH eciMaikTep Typusepi: Atraphaxis pyrifolia,
Atraphaxis frutescens, Artemisia sublessingiana,
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JKericy anaraysinna kesnecetin Artemisia frigida Willd-HbIH XUMUSIIBIK KypaMBIH 3€pTTEY

T.0. OCIMIIKTEp KaybIMAACTBIFbI KOUBLIBII KETIEC
yirie 15-20% -bIH KanasIpy Kepek.

Kapacvipvix wamxanvr YKeticy AnatayblHbIH
CONTYCTIK Oaypaiibl, xapTacTel Tay OeTkeii. N
45°12°33, 77 E 80°01°52, 5” buikriri 1476 wm.
by xxepne Artemisia frigida Willd mamisipanksl
Typae kesneceni. bipmecim eceTiH eciMIikTep
Typiiepi: 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
Jajanapna, TacThl OCTKelyepiHjae, kapracTap-

Ja, Keiae Kaparaiiabl opMaHIapIblH LIETiHAETi
KYMJbl TOIBIPAKTHl kepiiepae ecexni. JKoranapaa
KOITen Ke3neceli. OciMAIKTep KaybIMIACTHIFBI
JKOMBUIBINT KeTmec yuriH 25-30% -bIH Kajaabpy
Kepek.

Artemisia frigida Willd ecimairinin xep ycrTi
OeJieriHiH canaubUIbIFbIH aHbIKTay YiniH KP [ Mewm-
JeKkeTTiKk PapMaKONesChIHBIH dIicTeMeci OOHBIH-
11a KeJjeci KOpCeTKIIITEep aHbIKTAIbI: IUKI3aTThIH
BUTFAJIIBUIBIFBI, KYJIIUTIT, 9KCTpakTHBTI 3aTTap. Co-
HBIMEH KaTap, OHMOJIOTHSUIBIK OCIICeHIII 3aTTapablH
CaHJIBIK MeJIIepi 3epTTeni, HoTHXKeci 1-kecrene
KEJTipiIreH.

1-kecte — Artemisia frigida Willd ecimairinig xep ycri 6emiri Heri3ri Bb3 TontapsIHBIH caHIBIK KypaMbl )KOHE IIHKI3aT CarlaIbUTBIFbI

KepceTKimTepi

ILhuiisar canabLbirb Herisri Bb3 TonTapsiHeiy caHibl aMmbl,(%0)

kepceTkirurepi, (%) PBIHBIH CARIBIK KypampL,{7o
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Artemisia frigida Willd 7.9 7.2 39.08 0.014 1.27 5.65 0.96 12 0.01 0,20

OCIMIIIK IWKI3aTBIHBIH KYpaMmblHIA OpTaHH-
KaJIBIK KOCBUIBICTAPMEH KaTap MUHEpAJJIbI 3aTTap
Jla KOTITeI Ke3/1eCe/li.

I-kectene OepiIreH MOHACPACH 3CpPTTEITCH
Artemisia frigida Willd ecimMairiHiH KypambIHaH
BUIFAJIABUIBIFBL, JKAJIIBl  KYJIUIr, SKCTPAKTUBTI
3atTap, (IIABOHOWITAP, OPTaHUKAJBIK KbIIIKBUIAAP,
QJIKAJIONJITap, CaloOHUHJEP, Tonucaxapunrep, B,
nopyMmeni, C 1opyMeHiHIH CaHJABIK MeJepiepi
AHBIKTAJFaHBl KOPCETUIreH. OCIMIIK MTUKI3aThIHBIH
kymautiri 7,2% eKeHJT  aHBIKTAIJIbL, KYJIUTIK
IIMKI3aTThl JKAKKAHHAH KeHiH KaimFaH Oelopra-
HUKAKIBIK KATJIBIKTBI TYpPaKThl Maccara JieHiH
Kenripy. OciMmik Ky (Kanmbl Kyii) opTypii
OeliopraHUKaIbIK 3aTTap KOCHAchl MEH MHUHEPAIIbI
KOCBUTBICTApIaH (TOIBIpAK, KYM, Tac, IaH) TYPaIb.
OciMJIIK MKI3aThIHA 3KCTPAKTUBTI 3aTTap]IbIH
OOJIybl OHBIH CaNaJbUIBIFBIH AHBIKTAYJIBIH HETi3Ti
CaHJIBIK KOPCETKITIT OOJTBIT TaOBITaAbI. BHOTOTHSITBIK
OeJICeH 11 3aTTap Tipi ar3ara CrieIU(HUKaIIBIK ocepi 0ap
JKOHE JIOPUIIK OCIMIIK IIUKI3aTHIHBIH TEPaIHsUTBIK
a(h(eKTiciH aHBIKTAUTHIH TaOUFH KOCBUTBICTAp. by
xepae (aaBoHowarap memmepi 0.014% kepcerin
Typ. DraBOHOUATAP TYCCI3 KOHE Capbl KPUCTAJJIBI
3arTap, Cyaa )KOHE OPTaHUKAIBIK ePITKIIITEPE epyi,
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OpBIHOACYTITH PAJMKAIIAP/IBIH OpHAJIACybIHA JKOHE
caHblHa OallJIaHBICTBI EKEHIH Kepe ajambi3 [25].
AnxamounrapneiH Menmepi  5,65%, ankamouarap
KYpaMBbIH/Ia a30TThI OPTAaHUKAJIBIK KOCBUTBICTApHI Oap
HETI3/1i, oNap/ibl a3 MeJIIep/e MNaijaiaHy Oaralibl
JIOpLTIK 3aT OOJNBIT TaOBLIAIBL. OJETTE OCIMJIK
KYpaMbIH/Ia aTKaJOUATApABIH MOJIIepi a3 Ooasbl.
Herizinen kyiikeHi KO3AbIpY >KoHE Oacy YIIiH
KOJIIaHbUIA/Ibl, KaH KBICBIMBIH KeTepim Tycipeni,
COHmal-aKk  OakTepWIMATI  Kacwerrepime  Oap.
Canonungnep 0,69% KypalThIHBIH aHBIKTAJIBIK, OJIap
©3J/IepiHe TOH apHaMbl KacueTTepi 0ap KOCHUIbICTAp,
(hapmanusaga KypaMbIHIA CAIIOHWH Oap eCIMIIKTEp
KaKBIPBIK TYCIPYIII Jopisiep jkacayaa KOoJAaHbUIa/IbI.
[omucaxapunrep  12%  Kakchl  KOPCETKIITi
kopcerti. CombiMen Katap B, mopymeni 0,01%
MOJIIIIee KE3/ICCETIHIH aHBIKTAJIbIK, OYJI JOpPYMEH
JKapakaTTapJblH Te3  JKa3bUIyblHA  MYMKIHIIK
Oepemi, Ko3MiH JKaKChl Kopy KaOuIeTiH caKTaiipl.
An C nmopymeni 0,20% Kke3leceTiHIH aHBIKTAJIbIK,
Oyl JIopyMEH ar3aHblH JKYKNAJbl —aypyJapra
Kapchbl Typa aly oOpeKeTiH apTThIpajbl, CYHEeKKe
KoHEe Ticke OepikTik KacuerT Oepeni, COHBIMEH
Kartap OWOJIOTHSUIBIK TOTBIFY Ke3iHIE 3USHIIBI
3aTTapIbIH TY3UTYiH TEXEH]II.
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OciMIIK KypaMblHAa MHHEpalAbl 3aTTapIIbIH
0O0JTyBI TONBIPAK KYPAMBIHA, BUIFATIBUTBIKKA, IIIAKi-
3aTTBIH TYP KYpaMblHa jKoHe Oacka ja akropriapra
OaliJaHBICTBl ©3Tepill OTBIPYBl MYMKIH. OciMIiK
KypaMbIH/Ia MHUKPOJJIEMEHTTEp ©TE a3 MeJIIepie
Ooica ma, KesJecell KOHE OJIapIblH OpPKaHCHICHI
ar3aga e3iHe TOH MaHbI3Abl  (QYHKIUSIIAPIBI
atkapanpl. COHIBIKTaH ONAPJBIH KETiCIIeYIILTiri
HEeMece oTe Kem MeJiuepae Oomybl ©CIMIIKTIH
OPTYpIIi aypynap¥a YiIbIpayblHa ajblIl KeJeT.

Artemisia frigida Willd ecimairinig MUHEpaI b1
3aTTap Kypambl MEH OJIapIbIH CaHIBIK MeIepi
atoM — aOcopOmuoHabl crnekTpomerp Shimad-
zu 6200 series KOMETiMEH aHBIKTAIIBL. 3EPTTEY
HOTHXKeJepi 2-KecTe/ie KOPCETITeH.

2-KecTelleH Kepil OTbIpranmaid, Artemisia
frigida Willd ecimuirinig xypambeiHan 11 maxpo-
MHUKPO3JIEMEHTTEP aHBIKTAJ/Ibl, COHBIH IIIH/E KOII
memmepae K (205 mxr / mi), Ca (203 MKr / MiT) 5KoHE
Mg (53.67 mkr / M) ke3neceni. Kanmii MmemnmepiHig
KTl 00JTybI, OyJ1 HATpUHMEH Oipire OTHIPHIT, KAHHBIH
KBICBIMBIH PETTEH/I, )KYHKE UMITyJIbCTEPIH OTKIZyre
JKOHE IKYPEK KBI3METIH pETTeyre KaThICAJIbI.
KanbiuiineiH kem 00ybl jKacyllajgapiblH eciyl
MEH OpEeKeT IMpPOILECiHAEe MaHBI3IBl POl aTKapajbl.
CoHbIMeH Oipre, mapraHell, HUKEIb, ITHHK, MBIC
CUSIKTBI MaHBI3[bl 3JIEMEHTTEPIH OOJybl Ja
ar3aga Oenrini Oip GU3MONOTHSIIBIK POJT aTKapasbl.
Mapranen ¢epMeHTTI KyHelnepaiH KypambIHA
KIpiI, TOTBIFY — TOTBIKCBI3JIJaHY MpoIiecTepine Oe-
ceHIl KaTbicanpl. LIMHK WHCYTMHHIH Kypamjaac

Oeiri 60kl TaObLIA/BI, OKIE YINanapbl MEH Kbl-
HBIC MyTIenepi cepackiHaa KaObIHY TpoIlecTepine
teten Oepeni. MBIC aF3aHbIH ©CYIHE KOKETTI HKOHE
Oackama MaHBI3IBI (PU3OJOTHSIIBIK PO aTKapaJbl.
OCIMIIKTETT MHUKPOIJIEMEHTTEPIIH TOJU()ESHOIIBI
KOCBUIBICTAPMEH KEIICHI 0JIap IbIH (PU3HOIOTUSIIBIK
OCJICEHIITITIH apTThIpajbl, ce0edi agaM ar3achIMEH
JKaKChl KaObuTnaHaapl[ 14].

2-kecte — Artemisia frigida Willd eciMaik KyJiHIH KypaMbIH-
JIaFbl MUHEPAJIIBI 3aTTapbl 3ePTTEY HOTHXKEICPI

Makpo xoH
Ml/IKp?)Z)rJ)'l(:)MGQHTiCp Kypanpt (vxr / m)
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
ecimuiringeri 20 aMUH KBIIIKbULIAPHBIH MeJIIepi
anbIKTanapl. Hotmxkeci 1-cyperTe KenTipiireH.
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l-cyperre xentipinrenneit Artemisia frigida
Willd ecimairigmeri 20 aMWH KBIIIKBUITAPHBIH
MOJIIEpi aHBIKTAIBIN, OHBIH HETI3rl KypaMbIHA
rrytamar (2688 mr / 100r), acnaprar (1320 mr
/ 100r), amanun (1328 Mmr / 100r) >xoHE TPOJIMH
(820 mr / 100r) kem MeiiepJe €KCHI aHBIK-
tanael.  Horwxkenep  1-cyperTe  KepceTiUIreH.
['myramaT — aMHUHKBIIKBUIIAPIBIH €H KOm Ta-
panFaHblHBIH  Oipi. OJ aKybl3 KYpBUIBIMBIHJAFbI
peiniHeH Oacka, TaMaKTaHy, METa0OJIM3M >KOHE
curHan Oepyae MaHbI3IBI pen arkapaael. [ry-
TaMHJ KaJIJIbIKTAPbIHBIH TPAaHCIALUUSIaH KEHiHT1
KapOOKCHJIIEHYl OJapIblH KaJbLHUHIe >KaKbIH-
IBIFBIH apTTHIPAJIbl KOHE T'eMOCTa3fa YIKEH el
aTtkapansl [15]. AcmaparuH KBIIIKBUIBI HMMY-
HUTETTi, METaOO0JIU3M/II KOFaphLIATa(bl, AMMHUAKTHI
Ne3aKTUBAIUSUIAibl, PUOOHYKIEHH  KBIIIKBII-
JApBIHBIH TY31TyiHE KaThICabl, XUMHSIIBIK 3aT-
Tap/bl, COHBIH IIIiHAE IOPITIK 3aTTapAbl KeTipyre
BIKITAJT €Teli >KOHEe JKYMBIC KaOiJeTiH KamblHa
kentipeni. FajapimMaap KyprisreH 3epTreyiep Tec-
TOCTEpOH AEHIeWiH >KOFaphUIaTy YIIiH aclaparuH
KBIIIKBUIBIHBIH TIpenapaTTapblH KaObUIIay THIM-
JIUTriH - jganmengeni.  AcmaparH — KbIIIKBUIBI
0O MOMIIIMHT CIOPTIIBUIAPBIHBIH KYIIiH )KaKcapTy,
KaHJIaFbl JIMOUI0 MEH TECTOCTEPOHIBI JKOFAPhLIATY
YIIH KOocma peTiHae KaObutaHazpl [16]. AnanuH
AMMYHHTETTI apTTBIPAJbl XKOHE MHUJbI, OPTAIBIK
JKYHKe )KYHECiH KoHe OVIIIIBIKET TiHIH dHEPTHIMEH
KaMTamachl3 eTe/li. byl aMuH KbIIKBUTBI YHKBI Oe3i
MEH KYyBIKAacThl 0e3i KaTepii icCiriHiH AaMybIHaH
kopraiimel [17]. IlpommH aKybI3 CHHTE31 MeEH
KYPBUTBIMBIH/A, META00IH3M/IE (9Cipece THPPOITH-
5-kapOOKCHIaT apKbUIbl APTHHWH, TOJIHAMUHICD
JKOHE TITyTaMmaTr CHHTe31), TaMaKTaHy/a jKoHe jkapa-
napapl eMjeyje, aHTHOKCHUAAHTTHI peaxiusiapiaa
JKOHE HWMMYHJBIK JKayanTapia MaHbI3Ibl el
aTkapansl [18].

Kasipri tanna Artemisia frigida Willd eciMairia
KEPTiTIKTI TYPFBIHAAD XaJIbIK MEIUIIMHACHIHIA
KapKbIHIBI Taiimananyna. JKeprutikri TypFeIHIAD

JIOpUTIK MakcaTKa ©CIMAIKTIH ep YcTi Oeirin
’KMHAIT JIBIT TYHOA jKacan CybIK THTCHE TePIICTKIIT
JIopi PeTiH/Ie Maki1aiaHa bl

KopbIThIHABI

— Artemisiafirigida Willd-tin Y nken LLIsimOyax
©3¢HIHIH MaHBI MeH KapachIpbIK IaTKaJIBIHIAFBI
OKOJOTHSUIBIK ~ Tapaidybl AaHBIKTAIIBL. —Artemisia
frigida Willd 1143 M xone 1476 M OuikTiKTEepHIe
Ke3/iecesi.

— JKeprimikTi TYpFRIHAADP A9PLTIK MaKcaTKa Ar-
temisia frigida Willd-TiH xep ycTi Oemirin *uHan
aJpIl TYHOA JKacam CYBIK THTeHJIEe TepJIeTKINI aopi
peTiHIe NaiilaaHaThIHbI aHBIKTAJIIBI.

— Artemisia frigida Willd ecimuirinin xep
yCTi OeriHiH Heri3ri OHOJOTHSIIBIK OeJICeH I
3aTTapbIHBIH CAaHJIBIK KYpPaMbl JKOHE IIUKI3aT cama-
JIBUTBIFBI 3€PTTEN L. 3epTTey OaphIChIHAA, Artemisia
frigida Willd eciMIiKTiH aMWUH KBIIIKbUIIAPBIHBIH
KYpaMbl aJIFalll peT 3ePTTeIi. 3ePTTeY HOTHKECIH/IE,
JKUBIPMa aMUH KBIIIKBUIAAPHl aHBIKTAIAbl. AMUH
KBIIITKBUTIAPABIH HETi3T1 Kypambl Tioramar (2688
Mmr/100 r), acmaprat (1328 wmr/100 r), anaHuH
(894 wmr/100T), xone mpomur (820 mr/100 T)
KBIITKBUTIAPEI OOJTBITT TaOBIIIEI.

— CoHBIMEH KaTap aTOMJBIK 3MHCCHS CIIEK-
TpalpIbl Tajnay oici apkpuibl 11 Makpo IKoHe
MHKpPOAJIEMEHTTEp 3epTTeai. OHBIH iIIiHIe HEeTi3T1
Kypambl — K (205.275 mkr/r), Ca (203.170 Mkr/r)
AJIEMEHTTEPIHEH TYPAThIHBI aHBIKTAJIJIBL.

— Artemisia frigida Willd ecimuirinig Kypa-
MBIHJAFbl  (DJITABOHOMJTAP, OPTraHUKAJIBIK KBbIIII-
KbuLJap, amkanouarap, B2 nopymen, C nopymen,
CanOHWHEP, KyMapHH/Ep, COHBIMEH KaTap TOJH-
caxapuATep/liH CaHBIK TaJaybl JKacalbIHbIM, Ar-
temisia frigida Willd ecimuiringe, opraHUKaJIbIK
kprkpLInap (1.27%), ankanouarap (5.65%) xone
nonucaxapuarep (20%) xem Meumiepii Kypassl,
an QrmaBoHOMATAD MEH KyMapuHACP/AIH eTe a3
MOJTIIepIe eKCHIITT aHBIKTAJIIB.
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MCCAEAOBAHUE XMMHUYECKOTO U BUOAOTUYECKOTO COCTABA
AEKAPCTBEHHOT O PACTEHUNA AXY3IYHA BEAOKOPOIO
AASl AAABHEMLLIETO NMOAYYEHUS
AHTUBAKTEPUAABHOIO BETEPUHAPHOI O INPEIMAPATA

AXy3ryH (aat. Calligonum) — poas MHOrOAETHMX AMCTOMAAHbBIX BETBUCTbIX KYCTapHUKOB W3
cemericTBa peuntuHble (AaT. Polygonaceae). o HEKOTOPbIM AQHHbIM, B POA BXOAMT A0 158 pacteHuit,
HO MOCKOAbKY POA CAAGO M3yueH, OMpeAeAeHue BXOAAWIMX B HEro BMAOB CUMTAETCS HETOUHbIM.
boaee TOro, HekoTopble yueHble YTBEPXKAQIOT, YTO OHO M HEBO3MOXHO M3-32 MHO>KECTBEHHbIX
MOPMOAOTMUECKMNX PA3ANYMIA, HE MMEIOLMX reorpacdmueckomn onpeAeAeHHOCTH.

B x1MHuecKoM cocTaBe pacTeHuii 13 poaa A>Ky3ryH 06Hapy>KeHbl Ay6UAbHbIE BELLIeCTBA, AMMOHHAS
1 peHoAKapOOHOBAs KUCAOTbI, AAKAAOMAbI, AEMKOAHTOLMAHUAMHbI, (DAQBOHOMADI.

PacTeHns 13 poaa AXKy3ryH noTeHUMAAbHO MOTYT CAY>KUTb MCTOYHMKOM AEKAPCTBEHHOIO CbIpbsi.
YueHble 06HAPYXKMAM B HUX (PEHOAKAPOOHOBbIE KMCAOTbI, 0OAAAAIOLIME XKEAUETOHHbIM AENCTBUEM,
BbICTYMalOLLME B KQUeCTBe IMMOTEH3MBHOIO CPeACTB. [TpOTMBOOMYXOAEBbIM AEACTBMEM HAAEAEHbI He
TOAbKO HAaAMYECTBYIOLLME B NMPEACTABUTEAIX POAA AEMKOAHTOLMAHUAMHDI, HO 1 psiA (DAABOHOMAOB.

ABTOpaMM CTaTbM ObIA MCCAEAOBAH XUMMYECKMI COCTaB M MpoOBeAeHea UAeHTUdMKaLmst
OMOAOTMYECKM aKTUBHbBIX COEAMHEHUIM B PAaCTUTEAbHOM Cbipbe AXKy3ryHa 6Geaokoporo. [MpoBeageHbl
(PU3MKO-XMMUYECKME MCCAEAOBAHMS, OMPEAEAEH DAEMEHTHbI COCTaB CbIPbsl, MAacCOBasi AOASl BAAru
M 30Abl B Cbipbe. Takke 6blAa MCCAEAOBAHA MOPMOAOIUS Cbipbs, OMPEAEAEH aMUHOKMCAOTHbII
COCTaB Cblpbsl, MOAYYeHbI MepBble obpasiibl BETEPMHAPHOro Mnpernapara Ha OCHOBE PACTUTEAbHOrO
Cbipbs A>KY3ryHa U (hUTOCOPOEHTA AASI BETEPUHAPHBIX LieAeit U ObIAM HaNpaBAEHbl Ha KAMHUYECKOe
MCCAEAOBaHMe.

KAtoueBble CAOBa: AXY3ryH, (OUTOCOPOGEHT, BETEpMHApHbIA Mpenapart, PacTUTEAbHOE CbIpbe,
3AEMEHTHbIN 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.

© 2021 Al-Farabi Kazakh National University 97



HccnenoBanne XUMHYIECKOTO U OHOJIOTMYECKOI0 COCTaBa JICKApCTBECHHOI'O PACTEHUA [KY3I'yHa 66HOK0p0r0

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.

C. Azat'?*, Y.M. Om3zeeBa'?, K.C. bekcertoBa'?, I.T. EcxkaHoBa'?, P. bycketc?®

"FBIABIMM BHAIPICTIK-TEXHUKAABIK, OpTaAblk, «KaAbiH», KasakcTaH, AAMaThbl K.
29A-Mapabum atbiHaarbl Kasak, yATTbIK, yH1BepcuTeTi, KasakcraH, AAMaThl K.
3C. CendpyaanH aTbiHAaFbl Kasak arpoTexHuKkablk, yHnBepcuteTi, KasakcraH, Hyp-CyATaH K.
4Satpaev University, KasakctaH, AAMaThl K.
SKuHrcroH yHuepcuteTi, YAbIOprTaHMs, AOHAOH K.
*e-mail: seithan@mail.ru

AHTUOAKTEPUSIAABI BETEPUMHAPUSIAIK MPENapaTTbl aAy MaKCaTbIHAQ
AXY3rYH ADPIAIK 6CIMAITHIH, XMMMSIABIK, YKoHE OUOAOTUSIADIK,
KYPaMbIH 3epTTey

A>y3ryH (aart. Calligonum) — kapakyMblk TyKbIMAACbiHaH (AaT. Polygonaceae) ker >KbIAAbIK,
XanblpakTbl GyTakThl OyTarap TykbiMaacbl. Keibip moaiMeTTep 6GoMblHLIA, TyKbiM 158-re aeitiH
OCIMAIKTEPAT KaMTHADI, Gipak, 6YA TYKbIM HaLLAP 3ePTTEATEHAIKTEH, OFaH KipeTiH TYPAEPAiH aHbIK TaMachbl
A9A emec aen ecenteneai. CoHbIMeH KaTap, Kenbip FaAbIMAAp reorpadUsIAbIK, aHblK TaAMarFaH KernTereH
MOPOAOTMSABIK arbipMaLLbIAbIKTapFa GaiAaHbICTbl GYA MYMKIH eMeC Aer CaHarAbl.

ASKY3TyH TEKTEC OCIMAIKTEPAIH XUMMUSABIK, KypaMbiHAQ TaHUHAEP, AMMOH XoHe (PeHOA KapOOoH
KbILLIKbIAAAPbBI, AAKAAOMATAP, AEMKOAHTOLMAHUAMHAEP, (DAaBOHOMATED bap.

ASKY3TyH TYKbIMAQC OCIMAIKTEp ASPIAIK lUMKi3aT Ke3i 6oAa araabl. faAbiMaap oAapaaH
rMnepTeHsMsFra Kapcbl areHT peTiHAe OpeKkeT eTeTiH XOAepeTuMKaAblK, acepi 6Gap ¢eHoA KapboH
KbILLKBIAAAPBIH TanThbl. ICikke KapCbl iC-KMMbIA TeK AeMKOaHTOLIMAHMAMHAEPMEH FaHa eMec, COHbIMEH
Karap 6ipkarap (hAaBOHOUMATAPMEH A€ KAMTaMaChl3 ETIATEH.

Bi3 AXy3ryH eciMAIK WKMKi3aTbiHbIH XUMMUSABIK KypaMblH >KOHe GUOAOTUSIABIK, OGeACeHAI
KOCBIAbICTAPbIH aHbIKTayAbl 3epTTeAik. (OU3MKa-XMMMSIAbIK, 3epTTeyAep >Kyprisiaai. LLMKi3aTTbiH,
DAEMEHTTIK Kypambl aHbIKTaAAbl. LLIMKi3aTTaFbl bIAFAA MEH KYAAIH MACCaAbIK, YAECi aHbIKTaAAbI.
LLInMKi3aTTblH, MOPQOAOTMICHl  3epTTEAAl, LIMKI3aTTblH, AMUHKBIWKBIAABIK,  KYPambl aHbIKTAAAbI.
BeTepuHapAblk, MakcaTTarbl AXKY3ryH MeH (UTOCOPOEHTTIH OCIMAIK LWIMKi3aTblHA Heri3AeAreH
BETEPUHAPAbIK, MPernapaTTbiH, aAFalLKbl YATIAEPI aAbIHAbI XKOHE KAMHMKAABIK, 3€PTTEYAepre XKibepiAai.

Ty#iH ce3aep: AXYy3ryH, UTOCOPBEHT, BETEPUHAPABIK Mpernapar, 6CIMAIK WWKi3aTbl, SAEMEHTTIK
TaAAQY, XMMMSIABIK, 3aTTap.

BBenenue

Ioxysryn — Calligonum, n3 cemetictBa Polygo-
naceae (I'peunmineie), npencTaBieH KycTapHUKaMU
WU TIONYKYCTapHUKaMH BBICOTOH okoio 30
cMm. Kcepodutsl, amanTHpoBaHHBIE K YCIOBHUSIM
MyCTBhIHb WU TOMYMYCThIHb[1].

JUKy3ryH — pOA MHOTOJICTHUX JIMCTOIAJHBIX
BETBUCTHIX KYCTapHUKOB C OOIIMPHOW KOpHEBOU
CUCTEMOM U axypHOHl KpoHoH. JIlucTesi pacteHuit
KOPOTKHME, WIJIOBUJHBIC, ILBETKH OIMHOYHBIE,
HeboupIne, 0T OeNbIX 10 Po30BaTO-(UOIECTOBBIX.
Pactenus n3 pona JKy3ryH MOTeHUIHMaIbHO 00ia-
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JTAIOT THITOTEH3WBHBIM, )KEITYETOHHBIM ¥ TIPOTHUBO-
OTIYXOJICBBIM AciicTBUEM][2].

Pacrenust u3 pona J[)xy3ryH He sBisitoTCs (hap-
MaKoNeHHbIMU, HE 4HCIiITCs B Peectpe nekap-
CTBCHHBLIX CpPEACTB U HE YHOTpe6J'IH}OTC$[ HH
B o(dunuanpHOH, HU B HAPOIHOW MEIUIUHE,
OJTHAKO XMMHYECKHH COCTaB PAaCTEHHs TO3BOJSET
YTBCPXKIAATh, YTO OHU o6naaa}0T TUIIOTCH3HUBHBIMU,
MIPOTUBOOITYXOJICBBIMU " KEITYETOHHBIMHU
cBoticTBamu [4].

Hean pa6orbi: M3ydeHue ¢GU3MKO-XUMHUUEC-
Koro coctaBa J[>Ky3ryHa W IOJIy4eHUE TBEPIbIX H
KHUJIKHUX JIEKAPCTBEHHBIX (HOpM.



C. Azar xoHe T.0.
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Pucynoxk 1 — JlekapcTBenHoe pactenue J)xy3ryH 6eimokopsIit

O0beKkT  MccieI0BaAHMA:
pactenue J>Ky3ryH O6enokopbiit

MeToabl HccieIoBaHM: PU3UKO-XUMHUYECKHE
METO/Ibl, OIIPEEJICHUE AMUHOKUCIIOT, OIIPECICHUE
OCH30IHOI KHCIOTHI, OMpEJCICHUE IIEMEHTHOTO
COCTaBa, OIpe/eNIeHNE YACIbHOM MOBEPXHOCTH.

JUKy3ryH — poJ MHOTOJIETHHUX JIMCTOIAHBIX
BETBHUCTBIX KYCTapHHKOB C OOIIMPHOW KOPHEBOH
CUCTEMON M aXXKypHOH KpoHOH. JIucTes pactenmii
KOPOTKHME, WIVIOBHJIHbIE, LIBETKU OJUHOYHBIE,
HeOombIne, oT OeNbIX 10 PO30BaTO-(HOIETOBBIX.
Pactenust u3 poxa [Ky3ryH mOTeHUMAIbHO 00Ja-
JAI0T TUIIOTEH3UBHBIM, JXEIUYEIOHHbIM U IIPOTH-
BOOIIYXOJICBBIM AcicTBUEM[S-7].

OpHa U3 SIPKUX OCOOEHHOCTEH KY3TyHOB —
KpbUIaThle WM IOKPBITbIE MHOI'OYHMCIEHHBIMU
HIETHHKAMHU IIJI0JIbl, KOTOpBIE JETKO MEepEeHOCATCS
BETpOM, M30erasi mpu 3TOM MOIPeOCHUs] MECKOM.
[epeBsinucTtast 000J04Ka 3aJep>KUBAeT Ipopac-
TaHWe, W TO3TOMY BCXOXKECTb CEMSH OOBIYHO
HeBenuka[8-11].

Buemnuit Bun pacrenuit u3 poaa JKys3ryH
3aBUCHUT OT JKOJIOTHYecKHX YycinoBuil. Ecnu onu
MPOM3PACTAIOT TaM, IJI€ TPYHTOBBIE BObI 3AJICTAIOT
Herry0oKko, pacTeHust poaa J[)Ky3ryH NMPHHUMAIOT
(hopMy MHOTOCTBOJIBHBIX JAPEBOBUAHBIX KYCTapHH-
KOB, JIOCTHTalOIIAX MOPOH 5-7 METPOB B BBHICOTY.
Tam xe, rae BoJa JISKUT INIyOOKO IOA HECKaMHu,
3TO HEBBICOKME KYCTapHHUKH, MakcumyM 1,5 merpa
BBICOTHI [9-12].

VYV pactenuid u3 poja JKy3ryH KOpoTKHe oma-
Jaroiue JUucThs (5-7 MM), UTTIOBUAHBIC WU IIH-
JUHIPUYECKUE C YELIyeBHIHO-KOXKHCTBIM cTebJe-
00BEMITIOINM pPAacTpyOoM B OCHOBaHHH. Bmecto

JICKApCTBECHHOC

HUX (yHKIUIO (DOTOCHHTE3a JIETOM BBIMOJHSIOT
OJHOJNIETHHE TMO00eru, Ha3blBaeMble ACCHUMUIISI-
LUOHHBIMH BETOYKAMH. 3eJieHble, TOHKHE, M-
JUHIPUYECKHE, OHU TaKXKe OIaJarT OCEHbIO.
PocroBele moOeru, Ha KOTOPBIX BBIPACTaIOT
aCCUMMJISIIUOHHBIE, )KUBYT OT 3 1o 6 ser. Ha ux
y371ax BECHOW W3 HIKHUX Ha3yUIHbIX OOKOBBIX
MOYEK MPOUUIOTOAHUX MMOOETOB BBHIPACTAIOT HOBBIC
BETOUKH. Y pacreHuil poja [Ky3ryH ecTb W emie
OJIMH BUJ NOOETOB — IOPOCIEBBIE, CO BPEMEHEM
MpeBpallaoIuecss B MHOTOJETHHE CTBOJIMKH.
PacTymune Ha HUX POCTOBBIE M ACCUMMJISILIMOHHBIC
nobern (HOpMHUPYIOT XapaKTEpHYIO IJISl pacTeHHI
aXypHyl0o  KpoHy. OOoemoinble, Ma3ylIHBIE,
IOYLIMCTBIE IBETKH PACTEHUS C OEIBIMHU, PO30BBIMU
WU PO30BaTO-(DHOJICTOBBIMH, PEXKE 3€TI€HOBATEIMU
JIETIECTKAaMH, BBIPACTAIOT MO OJJHOMY Ha OTJEIbHBIX
y3nax noberos 4-6 nopsaka. [lmox pactenuit u3
pona /DXys3ryH — OpelieK, OTPOCTKH WU IIETHHKA
Ha KOTOPOM MPHIAIOT EMY IapOBUIHYIO GOpMY.

Knaccubukanus

Jxysryn (stat. Calligonum) — poji MHOTOJIETHHX
JUCTOMAZHBIX  BETBHCTBIX  KYCTapHHKOB W3
cemelictBa I'peuniunbie (dar. Polygonaceae). Ilo
HEKOTOPBIM JAHHBIM B POJI BXOIUT A0 158 pacTeHuid,
HO TOCKOJBKY poj cinabo H3yd4eH, OIpeaesicHHe
BXOJSIIIMX B HEr0 BHUIOB CUYHUTACTCS HETOUHBIM.
Bosiee ToOro, HeKOTOphle YHEHbIE YTBEPXKIAIOT,
YTO OHO M HEBO3MOXKHO H3-32 MHOKECTBEHHBIX
MOpPGOJIOrHYECKUX  PAa3NUuuii, HE HMEIOLINX
reorpapuIecKoi ONpeIeICHHOCTH.

XUMHUYECKUH COCTaB

B xumMmuueckoMm cocTaBe pacTeHHH H3 poja
JIKy3ryH OOHapyXeHBl TyOWIBHBIC BEIIECTBA,

99



HccnenoBanne XUMHYIECKOTO U OHOJIOTMYECKOI0 COCTaBa JICKApCTBECHHOI'O PACTEHUA [KY3I'yHa 66HOK0p0r0

JTUMOHHAsE W (eHONKapOOHOBast KHCJIOTHI, ajKa-
JIOU/TBI, IEHKOAHTOIIMAHUNHBI, (DITABOHOUIBI.

DapMaKOJIOTHYECKHE CBONCTBA

Pactenusinzpona [ )Ky3ryHmoTeHIHAIbHOMOTY T
CIy)KHTh HMCTOYHHUKOM JIEKapCTBEHHOTO CBIPBSL.
VYdeHble OOHapyXWwiH B HUX (DEHOIKapOOHOBBIC
KHCJIOTBI, 00JIaAAI0IHNE JKEITICTOHHBIM JeHCTBUEM,
BBICTYNAIOMINI B  KauyeCTBE T'MIIOTCH3WBHOT'O
cpexactB. [IpoTHBOOITYXONEBBIM JICHCTBUEM Hajie-
JICHBI HE TOJBKO HAIMYECTBYIOLIME B MPEICTABH-
TENSIX poja JIEHKOAHTOLMAHWAWHBI, HO U PSJ
(naBonouioB[12-15].

MarepuaJjbl H METOABI HCCIETOBAHMS

OU3NKO-XMUMHUYECKUE METO/IBI aHAJIH3A!

UccnenoBanre mMaccOBOM JOJM BJard M 30JIbI
onpenensui nol'OCT 24027.2-80

Meton ompenelieHUsT BIAXXHOCTA OCHOBaHA
OTpeielIeHnd ¥ TIOTEepH B Macce 3a Ccuer
FHFpOCKOHH'—IeCKOﬁ BJIarl W JICTYy4YUX BCUICCTB
MPU BBICYIIMBAHUH CBIPHSI IO a0COIIOTHO CYXOTO
cocrostHusI[16-21].

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

Omnpeneneaue COpOMHOBOM W OCH30MHOMN
kuciotr (I'OCT 33332-2015) B mpomykrax oc-
HOBaHO Ha WX WM3BIICUCHUHU W3 MPOOBI MPOIYyKTA

OydepHBIM pacTBOpOM amerara aMMOHHUSA, CO-
JIep)KalliM METaHOJI, OYHCTKE TOJIYYEHHOTO
IKCTpaKTa H IOCJIEAYIOIMIEM KOJHYECTBEHHOM
OTIpeJICIICHUN COPOMHOBOM W OEH30HHOW KHC-
JIOT B JKCTPAKTE€ METOIOM OOpamieHHO-(pa30BOH
BBICOKOO((MEKTUBHOW  JKUAKOCTHOM  XpPOMATO-
rpaun (BOXX).

Pe3yabTaTthl uccjieqoBaHuii

HccnenoBanne XHUMHUYECKOTO COCTaBa M HICH-
TU(UKALKs OUOJOTHYECKUN aKTUBHBIX COSTUHEHUI
B PaCTUTEIILHOM ChIpbe J[)Ky3ryHa 0eokoporo.

PacTpoBblii 3J1IEKTPOHHBIA MUKPOCKOIT SBJISIETCS
COBpPEMEHHBIM MPUOOPOM € TOBBIIIIEHHBIM YPOBHEM
ABTOMATHU3ALIMU MPOILIECCOB MPOBEACHUS HCCIIe-
JIOBAaHMM B 00J1aCcTH HaHOTeXHoJIorn. Heobxomum
DIl TIOMYyYEHUsT CHUMKOB C pa3pelieHueM MEHee
2,5 HM, U TPOBENCHUS KAUECTBEHHOTO U KOJU-
YECTBEHHOTO aHAJIN3a HAHOPa3MEPHBIX O0BEKTOB

Ompenenenne dJIEMEHTHOrO cocTaBa J[xys3-

TYHA TIPOBOJWIOCH PACTPOBOM  DIIEKTPOHHOM
mukpockorie Quanta 200i 3D (FEICompany,
CIIIA)

Beuo nccnenoBano 2 obpasua, U3MEIbYEHHOTO
JxysryHna. Ilo pesynapTaTam wucCCieOBaHUN B
o0pasie Nel: C—53,53 %, O—31,96 %, Ca—5,56%,
K —4,01%, Na —2.18% (pucyHok 2. A.)

Element Wt% Element Wt%
(o 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

Pucynok 2 — DieMeHTHBIH cocTaB JpKy3ryHa. A — obpaser; Nel, B — o6pazer Ne2
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Bo BrOpom obpasme Ne2: C — 54,97 %, O —
41,50 %, Ca — 1,58%, K — 0,63%, Na — 0,52%.
(pucyHok 2. A.)

I'pacduxa snemenTHOTO aHaNM3a U PoTorpadun
00pa3IoB n300pakeHo B pucyHKe No3.

Hccnenosanns Mopdoiaoruu o0pas3roB MOPOII-
KOB TMPOBEICHBl TIPH MOMOIINM CKAHUPYIOIIETO

ek S gena g nmaE ape A-Sp-AN9 1 RHAE
I Sarw :
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NEeKTPOHHOTO MHKpockona (COM) (pucyHku
4,A, B, C). Mopdosorasi IoTy9eHHBIX 00pa3IioB
MOPOIIIKOB HMMEET aMOp(pHYIO HEYNOpPAI0YEeHHYIO
CTPYKTYpY pucyHku 4, A,B. Pactipenenenue yactui
TopoIIKoB )Ky3ryHa 1mo pazmepam mupoko (1,5 —50
MKM), YTO XapaKTEPHO I MOPOIIKOB MOTYYESHHBIX

U3 PACTUTCIBHOT'O ChIPbA.

Pucynok 3 — I'paduka u ¢pororpadus oo6pa3uos Jxy3ryHa
Ha PacTpOBOM JEKTPOHHOM MHKpockore Quanta 200i 3D
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I/ICCJ’IC,HOBaHI/IC XHMHUYECKOTO ¥ OMOJIOTHYECKOTO COCTaBa JICKAapCTBECHHOI'O PACTCHUA [KY3I'yHa GCHOKOPOFO

B oOpasmax No2 BcTpeuaroTcst ynopsiio4eHHbIC
YaCTHULbl C KPUCTALIMYECKOU CTPYKTYpPOIl PUCYHOK
5, B., 4TO OOYCJIOBJICHO HAJIMYUEM B 3JIEMECHTHOM
coctaBe Ca. YacTUlbl UMEIOT YETKO OYEPUCHHBIC
TPaHUIBI W WMEIOT TPSIMOYTOJbHYIO (hopmy.
JlaHHBIC YaCTUIIEI UMEIOT Y3KO€ PACTIPECIICHUE 110
pasmepam 0,8 — 3,7 MKM.

Taxke OBUIM HCCIIEAOBAHBI MaccoBas JOJS
BJIaTM M 30JIbl JIEKAPCTBECHHOIO pPaCcTCHUS
Jxysryna mo I'OCT 24027.2-80. Ilo pesymns-
TaTaM  aHaJW3a  MaccoBas  JOJsA  BJAru
5,91+0,03%, a maccoBas gois 30161 7,23+0,01%.
DTO XapaKTePHO JJIsi PACTUTEIBHOTO ChIPbsI, HE
MPEBBIIIACT HOPMY.

Pucynoxk 5 — Mopdoinorus u3mensueHHOTo chipbsi JKy3ryHa, oopaser Ne2

Tabauna 1 — MaccoBast 1015 BJIard ¥ 30J1bl 1 aMUHOKHUCIIOTHBIHM COCTaB JIEKapCTBEHHOro pacTeHus [xys3ryHa

HaumMeHnoBanue nmokasaresei, e JuHULIbI

dakTryecku TOJIy4€HO

O603unauenure HJI Ha MeTOIBI HCTIBITAHUI

U3MepeHui
1 2 3
DUBNKO-XUMHUUECKUE:
Maccosas nois Biaru, % 5,91+0,03 T'OCT 24027.2-80
MaccoBas noiis 306, % 7,23+0,01 T'OCT 24027.2-80
AMMHOKHUCIIOTHBIH cocTas, 1/100 T:
AcnaparuHoBasl KUCJIOTa 0,15 MBU MH 1363-2000
I'myTamuHOBast KHCIOTA 0,20 MBMH MH 1363-2000
Cepun 0,17 MBU MH 1363-2000
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C. Azar xoHe T.0.

TIpooonacenue mabauyvl

Hanverosarine HOKaBaTSHeﬁ’ CHUHHHIIBL DaKTHYECKH [TOTYYEHO O6o3nauenne H/I Ha MeTObI UCTIBITAHUN
n3MepeHuit
1 2 3
T'uctuann 0,18 MBMU MH 1363-2000
I Burzeieics 0,16 MBU MH 1363-2000
Tpeonun 0,38 MBH MH 1363-2000
AprusuH 0,12 MBU MH 1363-2000
AnaHuH 0,15 MBU MH 1363-2000
Tupozun 0,20 MBU MH 1363-2000
Hucrenn 0,03 MBU MH 1363-2000
Bamun 0,31 MBH MH 1363-2000
MertnoHuH 0,06 MBU MH 1363-2000
deHunnaranHua 0,08 MBU MH 1363-2000
Jletinua 0,17 MBU MH 1363-2000
W3oneitnun 0,03 MBH MH 1363-2000
JIm3un 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 NPUBEAEHBI
B Tabnume 1.

Ilo nuTepaTypHBIM JaHHBIM OBUIM JTaHHBIC
4TO, B JIEKApCTBEHHbIE pacTteHus J[Ky3ryH cozep-

KuTCcsl beH3oilHas KucioTa, KoTopass HUMEET Pl
npeumymiectB. s ompeneneHusl  coJiepyKaHHs
OeH30iHOI KHCHOThl B J[Ky3ryHe, oOpasubl ObUIH
nepeiaHbl B aKKpeUTOBaHHY0 Jlaboparoputo «HyT-
putect». Ho 1o pe3yiibraTaM UCCIEA0BAaHUMN B ChIPbE
He ObLIO HalieHo OeH30iHOM KucioThI (Tao.2).

Ta6auua 2 — Ouznko-xMMHUYECcKHe rokasareseil pactenus Jxy3ryHa

HaumeHoBaHMe Moka3aTenei,

. Jomnyctumbie HopMmel 1o H/J
€IMHULIBI U3MEepPEeHUI

O6o03Hauenne HJI Ha MeTOIBI

DaKTUUECKU TOTYUYEHO .
UCTIBITAHUN

1 2

3 4

DH3UKO-XUMUYCCKHUE:
Benzoitnas kuciaora u e€ coym

He 00H. I'OCT 33332-2015

HpOI/ISBOI[CTBO OIBITHOM napTuu TOTOBBIX
JUTSE CKApMJIMBaHUS KOPMOBBIX T'paHyJl Ha OCHOBE
pacTUTEeNbHOTO CHIPhs JIKy3ryHa u duTocopOeHTa
JUIsL BETEPUHAPHBIX LENel

OCHOBHBIM CHIPBEM ]ISl TPOU3BOCTBA I'PAHYJIH-
pOBaHHOM (QOpPMBI BETEpHHAPHOTO Tpemapara
Kap6omxy3assisercs [xy3ryH u purocopOeHT.

I'panynupoBanHas ¢gopmMa  BETEPUHAPHOTO
nperapara KapOomky3a — TBepaas J03MpOBaHHAS
MWIMHJpUYecKas JieKkapcTBeHHas (opma, mpe-
CTaBJIAIOIIAsl COOOM CIPpecCOBaHHBIE JBYX JIEKap-
CTBEHHBIX BemIecTB. PasMep rpanynm mnmamerp 4-5

MM, macca — 0,7 — 0,8 1.

Cocrag rpanyn «Kap0o/pKy3a, akTHBHOE BEIIIECTBO:

- Ky3TyH — 60%;

- ¢urocopbeHT — 25%.

- BCIIOMOTaTeIbHOE BEIECTRO:

- cesyronme Kapooxcnmermmernmonoza (KMLI)
- 15%.

TexHOMOTHYeCKHid MPOIIEeCC MPOU3BOICTBA IPpa-
Hy1 «KapOomKy3an» COCTONT M3 CICHYIONTNX CTa-
nuit (Puc. 6):

1. TloaroroBka Mpou3BOACTBEHHBIX TOMEUICHUI
1 000pyIOBaHUS.
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II. TToaroToBKa TEX-CIEIIUAIMCTOB. V. U3Mmenvuenue.
III. IToaroToBKAa CHIPHSI. VI. I'panynupoBanue;
IV. Cymika; VII. ®acoska.

-"?"‘%
L SN

Pucynoxk 6 — [Toyuenune 06pa3noB aHTHOAKTEPHAIFHOTO BETEPHHAPHOTO Iperapara
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C. Azar xoHe T.0.

3akaoueHne

beir  mccnemoBaH  XMMHMYECKHH COCTaB |
uaeHTU(UKALUS OMOJIOTHYSCKUH aKTUBHBIX COCIIH-
HEHUIBPACTHTEIBHOM CHIphe [ )Ky3ryHadenokoporo.
[IpoBenensl (GU3NKO-XUMHUYICCKUE WCCIICIOBAHUS.
OrmpezeneH 3JIEMEHTHBII COCTaB ChIPbsl, OCHOBHBIE
anemeHTH C — 53,53 %, O — 31,96 %, Ca — 5,56%,
K —4,01%, Na—2.18%.

beumu ompenenensl MaccoBasi 10 BIArd U
307161 B chIphe. [1o pesynpTaraMm aHamm3a MaccoBast
nmoasa Biaru 5,91+0,03%, a maccoBas JI0s 30JIBI
7,23+0,01%.

UccnenoBana Mopdonorus — ChIpsb,
OTIpe/IeIICH AMHHOKHUCIIOTHBIA COCTaB CBHIPHSI.

B pesynbraTte ucciieoBaHuil ObLTH MOJTYYEHBI
MepBbiec  00pasmbl aHTHOAKTEPHUATLHOTO BETEPH-

TAKXKC

HApHOTO TIIperapaTa Ha OCHOBE PAaCTHTEIBLHOIO
ceipbsi JIxy3ryHa u (utocopOeHTa IS JalbHEH-
[Ier0 KIMHHYECKOTO HCCIIEIOBAHUS ONpEICICHUS
AHTHOAKTEpPHAIBHBIX CHOCOOHOCTH 00pasloB B

@akynbTeT BeTepUHApHOM MenuuuHbl Kazax-
CKOTO  arpoOTeXHHYECKOTO YHHBEpPCHUTETa WM.
C.Ceiipynnuna.

HMcTouyHuK (pMHAHCHMPOBAHUSA

JanHast paboTa BBIIOJIHEHA B paMKaxX I'paHTa
HNPH AP09058425 «Pa3paboTka WHHOBAITMOHHON
TEXHOJIOTUH TIOTYYEHUA TPEMHUKCAN3 PACTUTENEHOTO
ChIpbS U yJydlleHHs OCJIKOBOH LEHHOCTH
MecTHBIX KopMoB 1iist KPCy, punancupyemoro Ko-
MHUTETOM Hayku MUHHCTEpCTBa 00pa3oBaHMs U Ha-
yku PecyOonuku Kazaxcras.
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XAEBOIMEKAPHbIE CBOMCTBA
SIPOBOM MATKOM MLUEHULLbI U TPUTUKAAE
B 3ABUCMMOCTU OT MPEALLUECTBEHHUKA
M ®OHA BO3AEAbIBAHUS

B craTbe npuBeaeHbl AAHHblE MO OLEHKE XAeOOMeKapHOro KayectBa COpPTa SIPOBOW MSIKOM
nweHuupbl LLlopTaHaMHCKas 95 yAydlleHHast M 9poBoro Tputnkase Pocubka. Lleab paboTbl: oueHka
KayecTBa xAeba M3 MyKU MSTKOM MIIEHWULbI U TPUTUKAAE B 3aBUCUMOCTU TEXHOAOTMM BO3AEAbIBAHMS
M npeallecTBeHHMKa B ycaoBusax CeBepHoro KasaxcrtaHa. NoceB npoBoaunacs B nepuoa 2018-2019
IT. Ha 3KCrepuMeHTaAbHbIX naowwaaax TOO «HIML3X um. A.M. bapaeBa». [poBoAMAOCH M3yyeHre MNo
BAVSIHMIO OPraHMyeckon 1 TPAAMLMOHHONM CUCTEM 3EMAEAEAMS HA KaueCTBO MOAYUYEHHOM MPOAYKLIMM.
OpraHuueckas CMCTEMA 3EMAEAEAUSI BKAIOYAAA B cebsl MCMOAb30BaHME HAA3EMHOM OromMacchl
MHOIOAETHMX 3AaKOBbIX M 6OOO0BbIX TpaB B KauyeCTBe OpPraHMYeckoro yAobpeHus. TpaAuuMOHHas
— NPUMEHeHMe MMHEPaAbHbIX yA0OpeHuit: ammodoca B Ao3e P, aMmmauHoin ceantpbl B po3e N,
N,, N 1 Ny, TpobHyio Bbineuky u oueHKy Xxaeb6orekapHbiX AOCTOMHCTB MPOBOAMAM COTAQCHO
METOAMKE TFOCYAAPCTBEHHOrO COpTOMCHbITaHMs. KOHEUHbIM pe3yAbTaTOM MCCAEAOBAHMI CAYXKMAQ
obuas xaebonekapHas oueHka. YCTaHOBAEHO, 4TO xAeboriekapHasl oueHka xAeba M3 TpuTUKase
HUXKe, Yem M3 nweHuubl Ha 1-1,5 6aara. B roabl MCCAeAOBaHUIn OTMEYeHa 3aBMCUMMOCTb KauecTBa
xAeba OT MpeAllecTBEHHUKA U (POHA BO3AEAbIBAHMS. [1pEMMYLLECTBO AASI M3YUAEMbIX KYABTYP MMEA
OpraHnyeckunii hoH, AYULLIMM MPEALIECTBEHHUKOM AASl IDOBOFO TPUTUKAAE ObIA AOHHMK, AAS IPOBOW
MSITKOM MLUEHWLIbI — XUTHSIK.

KatoueBble cAoBa: msrkas nueHnua, obbem xaeba, opraHuMueckuit (hoH, MPeALIeCTBEHHMK,
TPAAMLMOHHbIN (DOH, TPUTHKAAE, XAeHOMeKapHasl 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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JKaszAbIK, )KyMcak, OMAal MeH TPMTHKAAEHIH, ecipy ¢hoHbI
MeH aAfa AaKbIAFa GaiAaHbICTbI HaybaixaHaAbIK KacueTTepi

Makanapa xasablK, >Kymcak, 6uaanabiH — LLlopTaHaMHCKas 95 >KeHe Ka3AblK TPUTUKAAEHIH
— PocuHka copTTapbiHbiH HaybarMxaHaAblK, canacbiH 0OaFasay TypaAbl MOAIMETTEp KEeATipiAreH.
JKymbICTbIH, MakcaTtbl: CoATycTik KasakcTaH arFAalblHAQ ©Cipy TEXHOAOTMSICbl MEH aAfbl AAKbIAFA
6anAaHbICTbl >KYMCak, OMAQit YHbl MEH TPUTMKAAE HaHbliHbIH canacbiH 6Garaaay. Eric 2018 — 2019
KbIAAAP apaAblFbiHAa «A.M. bapaeB atbiHaarbl ALLIFOO» XKLLIC-HiH 3KCNeprMeHTTIK araHAapbiHAQ
KYpriziaai. OpraHuMkablK, >K&He ASCTYPAI eriHWIAIK >KYMEeCiHIH aAblHFaH ©HIM canacbiHa ocepi
GoVblHILIA 3epTTey >KYPri3iAAi. EriHIIAIKTIH OpraHMKaAbiK, >KYMECiHE OpraHMKaAbIK, TbhIHANMTKbILL
peTiHAE KOMXKbIAAbIK aCTbIK, MeH Oypluak, TYKbIMAQC LUONTEPiHiH >Kep YyCTi GromaccacbliH KOAAAHY
KipAi. ASCTYPAI-MUHEPAAAbI ThIHAMTKbILUTAPAbl KOAAQHY: P,, Ao3acbiHaarbl ammodoc, N, N, N
xaHe N, . A03aCcbiHAAFbl aMMOHMI HUTPaTbl. HaH micipy »eHe HaH nicipy KyHAbIAbIFbIH Gararay
MEMAEKETTIK COPTTbl CblHAy ©AICIHE CaMKeC XKYPri3iAai. 3epTTeyAiH COHFbl HOTUXKECI >KaAMbl MiCipy
Garacbl 60AABI. TPUTMKAAE HaHbIHbIH HaybaiixaHaAblK, 6aracbl 6uaanaaH 1-1, 5 GaAAFa TOMEH EKEHAITI
aHbIKTaAAbI. 3epTTey >KbIAAAPbIHAQ HaH CamnacblHbIH, aAAbIHFbI >)KOHe ecipy ()OHbIHA TayeAAiAiri atan
OTiAAL. 3epTTeAreH AAKbIAAAD YLUIH OpraHuKaAblk, (DOH apTbIKLIbIAbIFbI GOAAbI, KOKTEMIT TPUTUKAAE

YLLIH €H >KaKCbl aAFbl AQKbIA TYMEXOHBILIKA, XKa3AbIK, )KYMCak, 6MAAM YiLiH — epKeKLIern GOAAbI.
Ty#in ce3aep: )xymcak, 61Aan, HaH KOAEMI, OPTaAbIK, POH, aAFbl AAKbIA, ASCTYPAI (DOH, TPUTHKAAE,

Hay0aiixaHaAblK, 6ara.

BBenenue

CraOunbHOCTh BHYTPEHHETO U BHEIIHETO PbIH-
Ka 3€pHa 3€pPHOBBIX KYJIbTYp U IPOAYKTOB €ro nepe-
padOTKU UTpaeT BasKHYIO POJIb B BKOHOMUYECKOM U
COLMAILHOM Pa3BUTHH OOJBIIMHCTBA CTPaH MHUpA.
Xopowmuii ypoBeHb IPOU3BOCTBA 3€PHA MOXKET J[0-
CTHUTaThCsl C OHOM CTOPOHBI MyTEM MHTEHCH(HKA-
MU TIPOM3BOJICTBA: HUCIIOJIB30BAaHUE COBPEMEHHBIX
MEXaHN3MOB, OpOILEHHUE, MEINOpalys, BHECEHHE
yI0OpeHuil U CpelCTB 3alIUThl PACTCHUM, a C apy-
roil TMOBBIIIEHWEM YPOKAaHHOCTH W aJIallTUBHOCTH
COPTOB, MIPAaBUIBHBIM OAOOPOM KyJbTYp [1,2].

VYcnoBus BO3JENBIBAHUS WTPAIOT 3HAYUTEIb-
HYI0 POJIb B NPOU3BOJCTBE BBICOKOKAUECTBEHHON
meHnnpl.  Kazaxctan pacmonaraer OOJNBIIMMHU
IUIOIAASMU U OJaronpUsATHBIMU KIMMaTHYECKUMHU
YCIIOBUSIMHU U UMEET MPEUMYIIECTBA JIJIs OTYYESHHUSI
CHJIBHOTO 3epHa. }I3-3a BBICOKOTO KauecTBa Ka3ax-
CTaHCKas MIIEHNLA UCIIOJIB3YETCs B KAUeCTBE YIIyd-
IIUTEIS HU3KOKAYECTBEHHOTO ChIPhS [3-5].

st obecrieueHust HaceJICHUS! MPOAYKTaMH ITH-
TaHUS TPUOPUTETHBIM HAINPABICHUEM SIBISETCS
UCIOIBb30BaHNE HETPAIUIIMOHHBIX BHIOB CHIPbS B
xJIeOOoTIeKapHOi NMPOMBILIIICHHOCTH. Bcee Gonbliee
MPUMEHEHHE B XJICOONEYEHUH HAXOIUT 3€pHOBas
KyJlbTypa TPUTHKaJIE, CO3JaHHas IIyT€M CKpallu-
BaHust mmenuns! (Triticum) u pxu (Secale). Tpu-
THUKaJe SKOHOMHMYECKH BBITOJHAS KyJIbTypa [UIs
Ceseproro Kaszaxcrana, Tak kxak siBisieTcsi Oonee
YpOKailHOM B CpaBHEHUM C MATKOM MIIEHUIIEH, TaK

ke KyJIbTypa XOJI0JOCTONKAsl U MEHEE HYKJAeTCs B
YCIIOBUSIX Ipou3pactanus [6-8].

KynbTypa spoBOro TpuTHKAIE — OIHA U3 CAMBIX
mosonbix B Kasaxcrane. [loTpeboBanmock MHOTO
YCWJIMM YUEHBIX pa3HbIX CTPAaH MUpa JUIs CO3JaHuUs
eé kommepueckux coproB: Kananpl, CIIIA, Mek-
cuku (CIMMYT), Ykpaunsl, [lonsmu, benapycu,
Poccun, Asctpamuu u ap. [9].

Hcnonp3oBaHne MyKd M3 3€pHa SpOBOTO TpH-
THKaJie MOYKET HAlTH CBOE MPUMEHEHHE HE TOJIBKO
IIPU BBITICUKE XJIe0a, HO U B KOHIUTEPCKOM IPOU3-
BOJICTBE, TaK KaK OJTHOH M3 OCOOCHHOCTBIO KYJIbTY-
PHI SIBJIETCS CIaIKOBATBIN BKYC TOTOBOTO M3/AEIHS
[1, 10].

BbuUl0  TpOBENEHO BCECTOPOHHEE M3YUYEHHE
KyJbTYpbI TpuTHKaje yueHsIMu Konapakosoii P.H.,
KproukoBoii T. E. 1 ycTaHOBJIEHO, UTO JUIsl yIIy4dlle-
HUSl KadecTBa xjieda HEOOXOAMMO HCIOJIb30BaHHE
IIpU BBINIEYKE CMECH TPUTHKAJIEBOM MYyKH C TIIe-
HugHOM [11-13].

B xone nu3y4yenus ycTaHOBJIEHO, UTO Ha ypoxKaii-
HOCTb, TEXHOJIOTMYECKHE U XJIeOOIeKapHbIe CBOIi-
CTBa 3€pHa MIIEHUIBI 3HAYUTEIIBHOE BO3JEHCTBHE
OKa3bIBAIOT TMpeAIecTBeHHUKH. [loaToMy i1t Kax-
JOH TIOYBEHHO-KIMMAaTHYECKOH 30HBI HE0O0X0IUMO
ONTUMAJIBHO MOJ00paTh NpEALICCTBEHHUKA, YTO
MIO3BOJINT YBEIMYUTh YPOXKAWNHOCTb W IIOIYYHUTH
BBICOKOKaYeCTBEHHOE 3¢pHO [14-17].

MHoroneTHre TpaBbl SABISIOTCA XOPOUIMMH
MpPENIECTBEHHUKAMU JUIsl  Pa3iM4YHBIX KYJIBTYD,
BEJYTCSl BCECTOPOHHME HCCIIEOBAaHUS JUIsl BEIOOpA
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OTIPEJICTICHHOTO MPEAISCCTBEHHNKA T10]] He00X 0 TH-
MYI0 KyJibTypy. Ilo utoram uccienoBaHuii BIUsiHUE
MIpeIIIIeCTBeHHNKA M MUHEPAIBHBIX YA0OpEHHH 110-
3BOJISIET YBEJIIMUUTh YPOKAUHOCTh U KAYECTBO MPO-
IYKIAH SPOBOI MATKOH mimeHus! [ 18-23].

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

MaTepI/IaJ'lbl H METOAbI HCCJICAOBAHUA

Wccnenosanusa nposoaunuck B nepuoxa 2018-
2019 rr. Ha KCHepUMEHTANBHBIX MmIomanix TOO
«HIT3X um. A.W. bapaeBay. [IpoBogunock usyue-
HHE 110 BJIMSHUIO OPTAaHUYECKOM M TPaJuLMOHHON
CHCTEMBbl 3eMJIe/eNNsl Ha KaueCTBO IOJTY4YEHHOMH
npoaykuuud. OpraHudeckas cHcTeMa 3eMIeNenus
BKJIOYana B ce0si — WCIONBb30BaHWE HAI3EMHOM
01roMacchl MHOTOJIETHHX 3J1aKOBBIX M O00OOBBIX TpaB
B Ka4eCTBE OpraHu4eckoro yaoopenus. Vcnomab3o-
BaHHE HAJ3E€MHOM OMOMAacCchl MHOI'OJIETHHX TpaB:
acnaplueTa, JIOLEPHbl, KOCTpa, )KUTHAKA, JOHHUKA.
TpanuuuoHHas — TEXHOJIOT U, OCHOBAHHBIE Ha IIPU-
MEHEHUH OpPraHHYeCKUX M MHUHEPaJbHBIX yaoOpe-
HUH, NECTULIUIOB M PETYJIATOPOB POCTa PACTECHHM
[IPUMEHEHNE MUHEPAIbHBIX yI00peHHii: ammodoca
B 1103¢ P, , ammua4noii cenutpel B 103e N20, N40
N60 N80. O0BeKTOM HCCne0BaHus ObLT COPT MST-
koi nmenuns! Hlopranaunckas — 95 ynydnieHHas
(Kazaxcran) n tputukane — Pocunka (Poccus), ¢
M3y4YaeMbIX BapHaHTOB C NPUMEHEHHEM TpaIuliy-
OHHOTO M OpPraHMYECKOro 3emieaenus. Boimeuky
MIPOBOJMIN B JIAOOPATOPHBIX YCIOBUSX HPU HH-
TEHCHUBHOM 3aMece TecTa C UCIOIb30BAaHUEM CYXHUX
npoxoxeit (Pakmaya, Typmowst) va 100 T myku [24].
Onenky xyie0a MPOBOJMIN COTJIACHO METOIUKE IO-
cyJmapcTBeHHOro coproucnbiTanns «Kmaccuduxa-
LIMOHHBIC HOPMBI AJIsl XapAKTEPUCTUKH COPTOB IILIe-
HUIIBI IO XJIeOOMEeKapHbIM KauecTBaM» ¢ OIpejiese-
HUEM BHEIIHUX U BHYTPEHHUX [IPU3HAKOB KayecTBa
xneba [25]. Cpean u3yvyaeMbIx ToKazateneil xiuebda
obun: 00BeM (hopMoOBOI OyIKH, (HOPMOYCTOWUH-
BOCTb 110J10BO# Oyinku. [ToBepxHOCTH, GOpMY, LIBET
KOPKH M MSKHIIA, TTOPUCTOCTb, 3JACTUYHOCTH OIle-
HUBaJH 110 POpMOBOii Oynke xieba. KonedHnbiM pe-
3yJIbTATOM OLICHKHM KadecTBa Xjeba ObLJIO BBIBEIC-
HHe 001I1ero XJIe0omeKapHoro daa.

PesynbTaThl 1 HX 00cy:KIeHHE

ITo naHHBIM WCCIEIOBAHUI MPOBEICHA OICHKA
kauecTBa xJyicba 40 00pa3ioB MSITKOHM MIICHHUIIBI,
O0TOOpaHHBIX Ha U3ydaeMbIX (DOHAX BO3JEIIBIBAHWS,
B 3aBUCHUMOCTH OT MPEIIICCTBEHHUKA M BHECCHHS
103 ynoopenuii u 40 oOpa3IioB TpUTHKAIIC.

112

C uenplo OmpeAciIeHHs] KAadyecTBa HCIICUCH-
HOTO XxJeba W3 MYKH HCCIeJyeMbIX 00pa3ioB
TPUTHKAJIE W MATKOH MIIEHUIbI ObLIa MPOBEje-
Ha oOmast xyedonekapHas omneHka. OUeHKy Tpo-
BOAWIN 1O (POPMOBOM W MOJAOBOM OyimkaMm. bl
onpenesieH 00beM xieba, BHEIIHUN BUI U BU3Y-
ajpHas OIeHKAa MSKHINA, IO CyMMapHBIM JaH-
HBIM TIOKa3aTejeld ObLI MOCTaBJIEH OOIIMH XJie-
OornexapHbIi Oa.

Xneb, BBINICUEHHBIH W3 TPUTHKAICBOH MYKH,
uMell MPaBUIbHYIO (OpMY, IO BHEIIHEMY BUAY HE
YCTyTal MIIEHHYHOMY W FIMEJl CIIaJIKOBATHhIH BKYC.
LIBeT KOpPKH U3MEHSIICS] OT KOPUIHEBOTO JI0 TEMHO-
KOPUYHEBOTO IIBeTa, (popMa KOPKH ObljIa OBATILHON
1 nonyoBankHOU. [Ipu ncronk3oBaHNM B XJedore-
YCHWU MYKH U3 3epHa TPUTHKAJE TECTO MMeI0 00-
Jiee JKUAJKYI0 KOHCHCTEHIIHIO, POIIecC OpOKEeHUS 1
paccToiKu TecTa 3aHMMall MEHBIIE BPEMEHH, 4eM
Y3 MIIEHUYHON MYKH.

[Ipu omeHke xJIeOONEKAPHBIX CBOWCTB MST-
KO TIIEHHIIBI Ha U3y4aeMbIX (POHAX M BapHaHTaX,
ypoxast 2018 roma, mpu mpoOHOI J1abopaTopHOit
BBINEUKE TOJIyUeH XJIieO Xopolero oobeMa u Kave-
crBa (tabmmma 1). [Ipu TpaguImoOHHON TEXHOIOTHH
00bem xyeba coctasist 614 — 720 mut, ipu popmo-
ycroiunBoctu 2,7 — 4,0 Ganna, Ha OPraHMIECCKOM
¢done — 640 — 755 mi, 2,9 — 4,3 H6amta cOOTBETCTBEH-
Ho. OOmast xyebonexapHasi OleHKa NP TPaIuly-
OHHOM 3eMJICICIINY BapbUpOBaya OT 3,7 6aIoB 10
4,4 Gamnos, Ha opranuyeckom — 4,1 — 4,6 Gaina.
[Tpu onenke xJ1eda MoIyYSHHOTO Ha TPAJIUITUOHHOM
(hoHE 10 TUTACTY JKUTHSIKA OTIUYMINCH BapUAHTHI:
P,» N, N,. Ha opranudeckom QoHe BapuaHTbI
XKUTHSK, KOCTEp, JIOHHUK I10 KUTHSKY TT0 BCEM XJIe-
OOTIEKapHBIM [TOKA3aTeNIsIM ObLTH JTyYITUMH.

[To maHHBIM H3y9IaeMBIX 00PA3IIOB MATKOM ITIIe-
Hu1b! ypoxkas 2019 rona otMeueHo, 4To xyied nmen
MeHbIINH 006eM (0T 636 mit 10 684 M1 B cpenHeM),
yem Tputukaie (ot 634 mo 725 mui) (tabmuna 1).
Haubonee OnarompusiTHbIM OBbLT TPaJUIIUOHHBIN
(hOH TIO TIpeNIIeCTBEHHUKY XHUTHIK (00BheM Xxjeba
684 ™, dopmoycTodunBoCTh 3,8 Oayia, TOpH-
crocTh 4,5 Oama, oOuuit XJre0omneKkapHbId 0amT —
4,5).

3epHo Tputukaine ypoxas 2019 rona 6s110 3Ha-
YUTETHHO JIy4Ille MO0 BCEM H3y4YaeMbIM IOKa3aTe-
nsiM, yem ypoxkast 2018 roma. Opranndeckuii ¢poH
M0 JBYM H3y4YaeMbIM IIPENIIeCTBEHHUKAM HWMeI
HauOobIINe Xje0omneKapHble OaUTbl B CPEIHEM:
obwvem xmeba 724; 725 miu, popmoycTOMUMBOCTD
3,2; 3,4 6amna, mopucrocts 4,0; 4,2 Ganna, oOmas
xJyiebonekapHas orienka 4,2; 4,3 6amia. [lo oOuieit
xyebornekapaoit omenke B 2019 rogy oTmedeHBI
BapHUaHTHI C MPUMEHEHWEM KOCTpa W KUTHsKa (4,5
Oara) Ha oprannyeckoM (hoHe.
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XJ'IC6OHCKapHLIe CBOMCTBA HpOBOI71 MSITKOI TIIICHUIBI U TPUTHUKAJIC B 3aBUCUMOCTHU OT NMPEAIICCTBEHHUKA. ..

[To xyebonekapHOH OLEHKE BHIIHO, YTO HAHUOO-
Jiee HEOJArOMPHSATHBIM JIJIS TPHUTHKAJE, OKa3ajcs
2018 rox (pucyHok 1). B cBs3u ¢ HU3KHM YHCIIOM
nazneHust 62c., xyied nosyyeH Hu3koro oovema (330
— 475 M) u cnaboit PopMOyCTONIUBOCTHIO TTOIOBO-
ro xyeoa (0,22 — 0,53). OO01ias XxapaKTepUCTUKA BHY-
TPEHHUX W BHEIIHUX MPU3HAKOB XJieba ObLIa mpe;-
ctaBnena ot 2,1 6amna o 3,0 6aa mpyu MakCUMalTh-
HeIx 5,0 6ayutax. [To ¢gonam BosmenbiBanust B 2018
TOJy BBIJICIICHBI BApPUAHTHI C BHECEHUEM JCIapiieTa

Ha OpraHuyeckoM (OHE OKa3aBIIKE BIUSHUE HA T10-
Kazarenh 00beM xjieba (475 mir u 425 mi).

B cpennem 3a roapl uccienoBaHuil 00beM Xiie-
0a y 00pa31oB n3 MyKH MILIECHULBI TPEBBICHI TPUTH-
karne Ha 129 mi1 (pucyHOK 2).

Pesynbrarel 1ab0opaTopHBIX MCCIEIOBAHUH T10-
Ka3ajM, MPerMYIIECTBO OPraHUYecKoro QGoHa s
N3y4aeMbIX KylbTyp. Jlydmnm npeaiecTBeHHUKOM
JUTsI SIPOBOT'O TPHUTHKAJIE ObUI JOHHUK, JJIs SPOBOI
MSITKOH MIIEHUIIBI — )KUTHSK.

Ypoxkaii 2018 rona

TPUTHKAIIE

MATKaA MIICHUIIa

Ypoxaii 2019 rona

TPUTHKAIIC

BT

MsTrKas NIICHUIa

Pucynok 1 — I[Ipo6Hast xaebonekapHas BbIEUKa U3 MyKH TPUTHKAJIE U MSTKOM MIICHHUIIBI
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PucyHnok 2 — O6beMHBIH BBIXOA XJIe0a U3 MYKHU SIPOBOM MATKOHN MIIEHUIIBI
U SpOBOTO TPUTHKAJIE

3akiaoueHnne

1. IlpumeHeHue SIPOBOrO TPUTHKAJE B MPOU3-
BOJICTBE XJyieOa TpeOyeT CHEeIUaTbHBIX IMOJXO0B:
TECTO MMeeT OoJiee KHUJIKYI0 KOHCUCTEHIIUIO, TPO-
recc OpOXKEHUs U pacCCTOWKU TECTa 3aHUMAET MEHb-
IIIe BPEMCHU B CBSI3U C BBICOKHM TI0Ka3aTeseM pas-
JKVOKCHUS. M HU3KUM YUCIIOM TTaJICHHSL.

2. 3epHo tputukane ypoxas 2019 roga 6s110
3HAYUTEIHHO JIy4YIlle M0 BCEM HM3y4YaeMbIM IOKa3a-
TesiM. B cpeHeM 3a Tofbl UCCieIOBaHus OpTaHu-
yecknii (oH mMen HauOonblIHe XjieOormeKapHbIe
Oamtel: 00beM xneba 724; 725 mn, dopmoycToii-
quBOCTh 3,2; 3,4 Oamra, mopuctocts 4,0; 4,2 Oai-
na, obmas xnebonekapHas ornenka 4,2; 4,3 6amia ¢
MPEUMYIIECTBOM IPEIIICCTBEHHUKA JIOHHUK.

3. Jlns 3epHA MATKOW IMIICHHIIBI OoJiee Oiaro-
npusaTHBIM 0611 2018 roa. IIpn opranugeckoM 3em-
JIeeTMH MoTy4eH Xi1ed OoJee BEICOKOTro oobema 640
— 755 v, ipu popmoycroituuBocTH 2,9 — 4,3 Garia.

4. CpaBHHTEIbHAS OIEHKA M3yYa€MBIX KYJIb-
TYp CBHJICTEIILCTBYIOT O TOM, YTO 00MIas xJyiebore-

KapHasi OlleHKa XJyie0a SPOBOI TPUTHKAIIE HIDKE, 9eM
y SIpPOBOM MIIEHUIIBI U cocTaBisieT 3,2 u 4,2 Gamina
COOTBETCTBEHHO.

5. B ronmsl uccienoBaHuili OTMEUYEHaA 3aBU-
CUMOCTh KadecTBa XJieba OT NMPEAIICCTBCHHHKA H
(ona BoznenbiBaHus. [IpeumyiiecTBo Jyis u3yda-
€MBIX KYJIbTYpP UMEN OpTaHu4ecKuil (hOH, TydIIuM
MIPEAIIECTBEHHUKOM JUISI SIPOBOTO TPUTHKANE OBII
JIOHHUK, JJIs1 ApOBOM MSTKOM MILEHUIbI — KUTHSIK.

6. IlonayuyeHHble NaHHBIC UCCIEAOBAHUM CBU-
JIETEIBCTBYIOT O TOM, YTO BHECCHHE OPTaHMIECKHIX
y00peHHil OIaronpusATHO OTPa3UIOCh Ha IOJIY-
YEHHH HKOJIOTUYECKH 0€30TacHOTO 3€pHA, MPHU XO-
polreM kKadecTBe 0e3 prucka XUMHUYECKOTO 3arpsi3-
HEHUS TPOIYKIUHU, MPU BHECEHUM MUHEPATbHBIX
yI0OpEHUIA, 9TO 3HAYUTEIHHO TIOBBICHIIO XJIebore-
KapHbIC TOCTOWHCTBA.

Koundgumnkr uarepecon

ABTOpBI 3aBISIIOT 00 OTCYTCTBUHM KOH(IMKTa
MHTEPECOB.

Jlureparypa

1 AceeBa T.A., 3enkuna K.B., Pyban 3.C., Jlomakuna WM.B. Mcmosnb3oBaHue TPUTHKAJICBOW MYyKH B XJeOOomeueHUH //

Jocrmwxkenus Hayku u TexHuku AIIK. —2018. T. 32. Ne 5. — C. 81.

2 Mergoum M. et al. Agronomic and quality QTL mapping in spring wheat //Journal of Plant Breeding and Genetics.2013. —

T. 1. Ne. 1. - V. 19-33.

115



Xne60neKapHLIe CBOMCTBa HpOBOﬁ MSITKOM MIIEHUIBI U TPUTUKAJIC B 3aBUCUMOCTHU OT HNPEAIICCTBECHHHUKA...

3 Jamkeuu C.M., babkenos A.T., Yre6aes M.V., Uunumona U.B., Kpanenkas O.0. KauecTBo 3epHa COPTOB IPOBOU MSTKOM
mmrenunbl cenekimu TOO «HITL 3X um. AWM. BapaeBa» // BectHuk Hayku Ka3aXCKOro arpoTEeXHHYECKOTO YHUBEPCHTETA WM.
C. Ceiiymnuna (MesxxauctumuinHapHbiif). — 2018. Ne3 (98). — C. 47-56.

4 Typcymoekosa I III. IIpogyKTHBHOCTE M Ka4eCTBO 3€pHA SPOBOW IMICHHIBI PAa3JIMYHOIO HKOJIOTO-TeorpapuIeckoro
nporcxoxieHus B ycsopusix Ceeproro Kazaxcrana. — CII6., 1993. — 151 c.: wn. PI'b OJ1, 61 99-3/136-8.

5 HMunpsnxuna K. B., Tammymma A. A. Hcnone3oBaHne TPUTHKAJIEBOH MYKH B XJIeOoTedeHHH // DKOJIOTHUECKHE TPOOIeMBbI
U 3I0pOBbE HACENIeHHs: CO. Hayd. TP. BCepoC. Hayd.-ipakT. KoH}. — [Ten3a: [IeH3eHCKHiA TOCYIapCTBCHHBIN arpapHblii YHUBEPCUTET,
2016. - C. 86-89.

6 TIlamenxko JI. I1. u ap. Mcnons3oBanue TpuTHKaie B xieboneueHuu // M3BecTrs BICIINX y4eOHBIX 3aBejieHuid. [Iuenas
texHonorus. —2001. — Ne. 2-3.

7 Ps6uyn B. K. u np. Kynerypa sipoBoro tpurtukane // Pazurne nayunoro Hacieanst H.M. BaBuiosa 1o renetnueckum
pecypcam ero nocienosaresiMi. Martepuaisl Beepoccuiickoi HayqHO PaKTHYECKON KOH(EPEHINH ¢ MEXKIYHAPOIHBIM yJacTHEM.
— Jlep6enT; Maxaukana: AJIED. —2017. — C. 53.

8 Teprerunas T. H., Kpeuerosa C. B., Mamxecos B. U. [ToBsienne 6nonorndeckoil IeHHOCTH Xi1e0a U3 TPUTHKAJIEBOH MYKH
1 yIydIISHHE ero BKYCOBBIX JIOCTOMHCTB // M3BecTHs BrIcIINX y4eOHBIX 3aBeneHuid. [Tumesas Texnomorus. — 2002, — Ne. 1.

9 Tonuapos C. B. MexmyHapoIHOe COTPYIHIHYECTBO 10 TpuTHKaIE //BecTHrK Poccuiickoit akajeMru CebCKOXO03sIHCTBEHHBIX
Hayk. — 1997. — Ne. 5. — C. 81.

10 AntyxoB A.J. Pa3ButHe peiHKa IpOI0BOILCTBEHHOTO 3epHa B Poccun // — Husa [ToBomxkes. — 2012, Ne 4. — C. 2—10.

11 Kandrokov R.H. et al. Effective technological scheme for processing triticale (Triticosecale L.) grain into graded flour //
Foods and Raw Materials. — 2019, vol. 7, no. 1, P. 107-117.

12 KproukoBa T. E. D¢ dekTHBHOCTD NCIIONB30BaHUS YITyUIIUTEINISH IIPH IPOU3BOJICTBE XJleOa U3 MyKHu TpuTHKaie // M3Bectus
HukHEBOIKCKOTO arpOyHUBEPCUTETCKOTO KOMIUIEKCA: HayKa U BbICIIee npodeccuonanbHoe oopazoanue. — 2013, No. 1. — C. 139-
143.

13 Tohver M. et al. Quality of triticale cultivars suitable for growing and bread-making in northern conditions /Food Chemis-
try. —2005. — T. 89. — Ne. 1. — C. 125-132.

14 Bapmamos B. A., Bapnamosa E. H. Bimsiaue npeimecTBeHHIKOB U MUHEPAILHOTO MTUTAHUS Ha XJIeOomeKapHble CBOHCTBA
3epHa 03uMoit mmueHuns! / Arponomust. Husa [ToBomxksst. — 2013, Ne2 (27). — C. 14-20.

15 3unuenxo B. E., I'punbko A. B., Kynbsirun B. A. BiusiHue 21eMeHTOB TEXHOJIOTMU Ha NIPOAYKTUBHOCTD SPOBOM MIIECHULIBI B
YCIIOBHSIX OOBIKHOBEHHBIX YepHO3eMOB // 3epHOO000BEIE M KpyIsiHbIe KyabTyphl. — 2017. — Ne. 1 (21). — C. 66-71.

16 Koctun B.U., Koctun O.B., My3yposa O.I. Bimsiaue GuonpenapaToB Ha Ka4eCTBO M MYKOMOJIBHBIC ITOKA3aTeNIH 3epHA
o3uMoit mmennisl // Bectank Yibsaosckoit 'CXA. —2012. Ne 1 (17). — C. 27-31.

17 Koctun, O.B., O.M. LlepkoBHOBa buoxumHuecKkuil cOCTaB M KaueCTBO 3€pHA O3MMOW IIICHUIBI B 3aBUCUMOCTH OT
MHHEpAJIBHBIX ynoOpeHuii u pocroperyistopos // Husa [ToBomkbst. — 2009. — Ne 1. — C. 19-22.

18 Iapkyma A. A., Ycenko C. B. Biusiaue cpeictB HHTEHCH(HKAIMN HA YPOXKAWHOCTH SIPOBOM IIIEHHIIB B 3aBUCHMOCTH OT
NIpeIIIECTBEHHUKA ¥ OCHOBHOM 00paboTku o4kl // Jloctrmkenns Haykn u TexHukn AITK. —2010. — Ne 6. — C. 27-29.

19 Cattaneo f., gennaro p.di, barbanti l., giovannini c., labra m., moreno b., benitez e., marzadori c. Perennial energy cropping
systems affect soil enzyme activities and bacterial community structure in a south european agricultural area. Applied soil ecology.
—vol. 84.2014. — pp. 213-222.

20 Christopher poeplau, helena aronsson, asa myrbeck, thomas kitterer. Effect of perennial ryegrass cover crop on soil organic
carbon stocks in southern sweden. Geoderma regional. — vol-ume 4, 2015. — pp. 126—133.

21 Levine H., Slade L. Influences of the glassy and rubbery states on the thermal, mechanical, and structural properties of
doughs and baked products // Dough rheology and baked product texture. — Springer, Boston, MA, 1990. — V. 157-330.

22 Macharia p.n., gachene C., mureithi J. Using forage legumes to improve soil fertility for enhanced grassland productivity of
semi-arid rangelands of kajiado district, kenya. In: bationo a., waswa b., okeyo j., maina f., kihara j. (eds) innovations as key to the
green revolution in africa. 2011. — pp. 309-316.

23 Nick van eekeren, merijn bos, jan de wit, harm keidel, jaap bloem. Effect of individual grass species and grass species mix-
tures on soil quality as related to root biomass and grass yield. Applied soil ecology. Volume 45, issue 3. 2010. — pp. 275-283.

24 TOCT 27669-88 Myka nmieHnvHas xyiedornekapHas. Metos npoOHOH 1a00paTOpHOi BEIIIEUKH XJieda.

25 KnaccupukanuoHHble HOPMBI ISl XapaKTePHCTHKH COPTOB IIICHUIIBI 110 XJIeOONeKapHBIM KadecTBaM // MeTomauka
rOCyapCTBEHHOI'0 COPTOUCIIBITAHUS CEIbCKOXO3AUCTBEHHBIX KYIbTyp. — M., 1988. — C. 72.

References

1 Altuhov A.L (2012) [Razvitie rynka prodovol'stvennogo zerna v Rossii]. Niva Povolzh'ja. Ne 4. — S. 2—-10.

2 Aseeva T. A., Zenkina K. V., Ruban Z. S., Lomakina I. V. (2018) [Ispol'zovanie tritikalevoj muki v hlebopechenii].
Dostizhenija nauki i tehniki APK. T. 32. Ne 5, — S.81.

3 Varlamov V. A., Varlamova E. N. (2013) [Vlijanie predshestvennikov i mineral'nogo pitanija na hlebopekarnye svojstva
zerna ozimoj pshenicy]. Agronomija. Niva Povolzh'ja. Ne 2 (27). — S. 14-20.

4 Garkusha A. A., Usenko S. V. (2010) [Vlijanie sredstv intensifikacii na urozhajnost' jarovoj pshenicy v zavisimosti ot pred-
shestvennika i osnovnoj obrabotki pochvy]. Dostizhenija nauki i tehniki APK. Ne 6. — S.27-29

5 Goncharov S. V. (1997) [Mezhdunarodnoe sotrudnichestvo po triticale]. Vestnik Rossijskoj akademii sel'skohozjajstvennyh
nauk. Ne. 5. —S. 81.

116



0.0. Kpazernxas, 1.B. Unnmimosa

6  GOST 27669-88 Muka pshenichnaja hlebopekarnaja. Metod probnoj laboratornoj vypechki hleba.

7 Dashkevich S.M., Babkenov A.T., Utebaev M.U., Chilimova 1.V., Kradeckaja O.0. (2018) [Kachestvo zerna sortov jarovoj
mjagkoj pshenicy selekcii TOO «NPC ZH im.A.l.Baraeva»]. Vestnik nauki Kazahskogo agrotehnicheskogo universiteta im. S. Sej-
fullina (mezhdisciplinarnyj). Ne3 (98). — S.47-56.

8 Zinchenko V. E., Grin'ko A. V., Kulygin V. A. (2017) [Vlijanie jelementov tehnologii na produktivnost' jarovoj pshenicy v
uslovijah obyknovennyh chernozemov]. Zernobobovye i krupjanye kul'tury. Ne. 1 (21). —S. 66-71.

9 Kandrokov R.H. et al. (2019) [Effective technological scheme for processing triticale (Triticosecale L.) grain into graded
flour]. Foods and Raw Materials. vol. 7, no. 1, R. 107-117.

10 Cattaneo f., gennaro p.di, barbanti 1., giovannini c., labra m., moreno b., benitez e., marzadori c. (2014) [Perennial energy
cropping systems affect soil enzyme activities and bacterial community structure in a south european agricultural area]. Applied soil
ecology. — vol. 84. pp. 213-222.

11 Christopher poeplau, helena aronsson, asa myrbeck, thomas kétterer (2015). [Effect of perennial ryegrass cover crop on soil
organic carbon stocks in southern Sweden]. Geoderma regional. — volume 4, rr. 126—133.

12 Klassifikacionnye normy dlja harakteristiki sortov pshenicy po hlebopekarnym kachestvam//Metodika gosudarstvennogo
sortoispytanija sel'skohozjajstvennyh kul'tur. — M.- 1988.- 5.72.

13 Kostin V.I., Kostin O.V., Muzurova O.G. (2012) [Vlijanie biopreparatov na kachestvo i mukomol'nye pokazateli zerna ozi-
moj pshenicy]. Vestnik Ul'janovskoj GSHA. Ne 1 (17). —S. 27-31.

14 Kostin, O.V., Cerkovnova O.M. (2009) [Biohimicheskij sostav i kachestvo zerna ozimoj pshenicy v zavisimosti ot
mineral'nyh udobrenij i rostoreguljatorov]. Niva Povolzh'ja. Ne 1. — S. 19-22.

15 Krjuchkova T. E. (2013) [Jeffektivnost' ispol'zovanija uluchshitelej pri proizvodstve hleba iz muki triticale]. Izvestija Nizh-
nevolzhskogo agrouniversitetskogo kompleksa: nauka i vysshee professional'noe obrazovanie. Ne. 1. — S. 139-143.

16 Levine H., Slade L. (1990) [Influences of the glassy and rubbery states on the thermal, mechanical, and structural properties
of doughs and baked products]. Dough rheology and baked product texture. — Springer, Boston, MA, V. 157-330.

17 Macharia P.N., gachene C., mureithi J. (2011) [Using forage legumes to improve soil fertility for enhanced grassland pro-
ductivity of semi-arid rangelands of kajiado district, Kenya]. In: bationo a., waswa b., okeyo j., maina f., kihara j. (eds) innovations
as key to the green revolution in africa. pp. 309-316.

18 Mergoum M. et al. (2013) [Agronomic and quality QTL mapping in spring wheat]. Journal of Plant Breeding and Genetics.
T. 1. Ne. 1.—V. 19-33.

19 Nick van eekeren, merijn bos, jan de wit, harm keidel, jaap bloem (2010).[ Effect of individual grass species and grass spe-
cies mixtures on soil quality as related to root biomass and grass yield]. Applied soil ecology. Volume 45, issue 3. rr. 275-283.

20 Pashhenko L. P. i dr. (2001) [Ispol'zovanie tritikale v hlebopechenii]. Izvestija vysshih uchebnyh zavedenij. Pishhevaja
tehnologija. Ne. 2-3.

21 Rjabchun V. K. i dr. (2017) [Kul'tura jarovogo triticale]. Razvitie nauchnogo nasledija N.I. Vavilova po geneticheskim
resursam ego posledovateljami. Materialy Vserossijskoj nauchno prakticheskoj konferencii s mezhdunarodnym uchastiem. — Der-
bent; Mahachkala: ALEF. — S. 53.

22 Tertychnaja T. N., Krechetova S. V., Manzhesov V. 1. (2002) [Povyshenie biologicheskoj cennosti hleba iz tritikalevoj muki
i uluchshenie ego vkusovyh dostoinstv]. Izvestija vysshih uchebnyh zavedenij. Pishhevaja tehnologija. Ne. 1.

23 Tohver M. et al. (2005) [Quality of triticale cultivars suitable for growing and bread-making in northern conditions]. Food
Chemistry. T. 89. — Ne. 1. —S. 125-132.

24 Tursumbekova G. Sh. (1993) [Produktivnost' i kachestvo zerna jarovoj pshenicy razlichnogo jekologo-geograficheskogo
proishozhdenija v uslovijah Severnogo Kazahstana]. Sankt-Peterburg. 151 s.: il. RGB OD, 61 99-3/136-8.

25 Shindjapkina K. V., Galiullin A. A. (2016) [Ispol'zovanie tritikalevoj muki v hlebopechenii]. Jekologicheskie problemy i
zdorov'e naselenija: sb. nauch. tr. vseros. nauch.-prakt. konf. Penza: Penzenskij gosudarstvennyj agrarnyj universitet. S. 86—89.

117






3-0011M
MUKPOBUNOJIOI'UA

Section 3
MICROBIOLOGY

Pazmgen 3
MUKPOBUNOJIOI'UA



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

MPHTH 62.09.39, 69.25.15, 34.27.39, 34.27.51 https://doi.org/10.26577/eb.2021.v89.14.12

A.B. ‘ImlcaeBa*®, A.A. AMaHFeJI}II)I®, AK. AﬂblﬁaeBa@,
E.A. OneﬁHHKOBaQ, M.I. CayﬁeHOBaQ, K.H. EpMekﬁaﬁQ,
A.A. AliT:)kaHOBA

TOO «HayuHO-ITpOM3BOJCTBEHHBII IEHTP MUKPOOUONIOTHH U BUpYyconorumny, Kazaxcran, . AnMarsl
*e-mail: anna_chizhaeva@mail.ru

MCCAEAOBAHME IN VITRO NMPOBUOTUYECKUX CBOV!CTB
HOBbLIX LULTAMMOB MOAOYHOKUCADBIX BAKTEPHU,
LEHHbIX AASl AKBAKYAbTYPbI

OAHUM M3 KAKOYEBbIX MYyHKTOB HOBOW Mapasurmbl B pabote € puckammn 6mo6Ge30nacHoCTm
AKBaKYAbTYpPbl IBASIETCS yCUAEHME MPOUAAKTUKM 3a60AEBAHMIA 32 CYET OTBETCTBEHHOIO PbIGOBOACTBA,
BKAIOYAS CHUXKEHME YCTONUMBOCTU K NMPOTUBOMUKPOOHbBIM MpernapaTam B akBakyAbType 1 NMPUMEHeHWe
MOAXOASILMX AAbTEPHATMB NMPOTUBOMUKPOOHBIM Mpenaparam, B TOM YMCAe NPOOUMOTMKOB. B cBs3u ¢
3TUM, aKTYaAbHbIMU CTAHOBATCS MCCAEAOBaHMSI, HaNpaBAEHHbIe Ha pa3paboTKy U BHEAPEHME B MPAKTUKY
HOBbIX 3(PPEKTUBHBIX NMPOOUOTUKOB AASl aKBaKYAbTYpPbl HAa OCHOBE 6E30MacCHbIX MMKPOOPraHUM3MOB,
CMoCco6HbIX NPeAOTBpalLaTh M AeUUTb 3a60AeBaHMs pbib. LleAblo AQHHOTO Hay4YHOro MCCAEAOBaHMS
SBASIACSI TOMCK U UCCAEAOBAHME in Vitro CBOMCTB HOBbIX aKTUBHbIX LUITAMMOB MOAOYHOKMCAbIX GakTepuit
AAS pa3paboTKM OTEYECTBEHHOTO MPOOMOTMUECKOro Mpernapara, MoBbILAWEro PEe3UCTEHTHOCTb U
NPOAYKTUBHOCTb LIEHHbIX BUAOB Pbl0 B akBakyAbType. HayuHas n npakTuyeckasi 3Ha4MMOCTb paboThbl
CBsi3aHa C MOAYYEHMEM HOBbIX 3HAaHUI O TOAEPAHTHOCTM PAa3AMYHbIX BUAOB U LITAMMOB MOAOUYHOKUCAbBIX
6aKkTepuit K HeBAAronpusaTHbIM (hakTOpam CPeAbl, MOAEAMPYIOLLMM HEKOTOPbIE YCAOBMS JKEAYAOUHO-
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 BbIXXMBATb B YCAOBUSX XKEAYAOUHO-KMLLIEYHOrO TpakTa pbid, a
TaKXXe CMAbHbIX aHTArOHUCTOB, CMOCOOHbIX CAEP>KMBATb POCT MAaTOr€HOB, Bbi3blBaoLLMX 3a60AeBaHUS
pbl6. AQHHAS KOAAEKLIMS OCAYXKUT OCHOBOM AAS Pa3paboTKm HOBOro 3hheKTUBHOMO OTEYECTBEHHOMO
NpobUOTUKA AAS AKBAKYAbTYPbl.

KAtoueBble CAOBa: MOAOUYHOKMCAble 0GAKTEPWMM, PE3UCTEHTHOCTb, AHTArOHWCT, MPOOMOTHK,
aKBaKyAbTYypa.

A.V. Chizhayeva *, A.A. Amangeldi, A.Z. Alybaeva, Ye.A. Oleinikova,
M.G. Saubenova, J.N. Ermekbay, A.A. Aitzhanova
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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 6araAbl CYTKbILLUKbIAAbI OaKTepUSIAAPADIH,
»KaHa LTaMAApPbIHbIH, NMPOOUOTUKAABIK, KACUMETTEepIH in vitro 3epTTey

AKBaKyAbTYpaHbIH, 6G1oKayinci3Aik KayniMeH KypecyAe »KaHa napaAurMaHblH, HEri3ri HyKTeAepiHiH,
Gipi — axkBaKyAbTypasa MMKPOOKA KapCbl TO3IMAIAIKTI TOMEHAETY >kKoHe NPOBUMOTUKTEPMEH Koca
MMKPOOKA KapCbl KOAAMAbI 6aramManapAbl KOAAAHY apKbiAbl >KayanTbl GaAblk, 6Cipy apKblAbl aypyAblH
AAAbIH aAyAbl KyLenTy. OcbiFaH 6anAaHbICTbl 6aAbIK aypyAapbIHbIH aAAbIH aAATbIH >K&HE eMAEN aAaTbiH
Kayirncis MMKPOOpraHM3MAEpre HerisAeAreH akBakyAbTypara apHaAFaH XKaHa, TUIMAI MPOOMOTUKTEPAI
a3ipAeyre >kaHe eHrisyre GarbiTTaAraH 3epTrTeyAep 63ekTi 60Aa 6acTasbl. ByAa 3epTTeyaiH Makcatbl
— aKBaKyAbTypaAarbl 6araAbl GaAblK TYPAEPIHIH TO3IMAIAINT MEH OHIMAIAITIH apTTbIpaTbiH OTaHAbIK,
NPO6GMOTMKAABIK MPEenapaTTbl 93ipAeyre apHaAFaH CYTKbILIKbIAAbI GaKTEPUSIAAPADBIH >KaHa GEACEHAI
LWITAaMAAPbIHbIH  KACMETTepIH i3aey >KaHe in vitro 3epTTey. 2KYMbICTbIH, FbIAbBIMU-TIPAKTUKAAbIK,
MaHbI3AbIAbIFbI 6aFaAbl GaAblK, TYPAEpPiHiH ackasaH-illeKk >KOAAAPbIHbIH GeAriAi 6ip >karFaanmAapbiH
UMUTALMAAANTBIH  KOAAMCbI3 3KOAOTUSIAbIK, (DaKTOpAapFa op TYPAI TYPAEP MeEH CYTKbILLKbIAADI
bGakTepusiAapAbIH TO3IMAIAITT TypaAbl aHa 6iAIM aAymeH 6arAaHbICTbl. 3epTTey HOTWMXKECIHAE eT
KbILWKbBIAbIHA, (DEHOAFA, Ty3Fa TO3IMAI >koHe GaAbIKTbIH acKasaH-illleK >KOAAAPbI >KaFAalblHAQ ©Mip
cypyre KabGiAeTTi CYTKbIWKbIAAbI GaKTEPUSAAPABIH >KaHa OEACEHAI LUTaMMAAPbIHbIH KMbIHTbIFbI,
COHAQM-aK, KYLITI aHTaroHucTep GaAblK, aypyAapblH TyAbIpaTbiH KO3AbIPFbILITAPAbIH, ©CYiH Texey
KYPbIAABI. BYA >KMHaK, akBakyAbTypara apHaAFaH >kaHa TUIMAI OTaHAbIK, MPOOUMOTUKTI 83ipAeyre Heri3
60AaADI.

Ty#iH ce3aep: CYTKbILLKbIAAbI GaKTEPUSAAp, TO3IMAIAIK, aHTAarOHUCT, NPOBGMOTMK, aKBaKyAbTYypa.

CoxpameHusi ¥ 0003HAYEHUS

BO3 — Bcemupnast opranusanus 3apaBooxpa-
Henus, FAO — IIpo/1oBOJIBCTBEHHAs U CETBCKOXO-
3siicTBeHHas opranm3anus O0bpequHEHHBIX Haruii,
CIIA — Coemunennsie llltater Amepuxu, MKb
— MonoyHokuciele Oaktepun, GRAS — o00b1uHO
cumratorcs 6e3onacHeiMu, FDA — Ympasnenue no
CaHUTAPHOMY HAA30pPy 3@ KA4eCTBOM ITHINIEBBIX
MPOIYKTOB U MeAMKaMeHTOB, QPS — kBanuumupo-
BaHHas mpe3yMius oe3omnacHoctH, EFSA — EBpo-
MelicKoe ympaBlieHne Mo 0E30MacHOCTH THIIEBBIX
npoaykToB, ATCC — AMepukaHncKasi KOJUICKITUS TH-
MOBBIX KyJbTYp, MAR — MHOXXECTBEHHAst aHTHONO-
tukoyctoiunBocth, KOE — komoHmneoOpasyromue
enununbl, pPPHK — pubocomuas pubonykinenHoBas
kuciora, JIHK — nezoxcuprnOoHyKiienHoBast KUCIIO-
ta, ATO® — agenozuaTpudocdar.

BBenenue

Pr16a 1 prIOHBIC IPOAYKTHI PU3HAHBI HE TOJIb-
KO OJIHUMH W3 CaMbIX 3I0POBBIX IMPOIYKTOB Ha
IJIaHEeTe, HO TaK)Ke OJHUMHU U3 MEHEE BPCIHBIX IS
okpy>aromei cpenbl. BO3 pekoMeHayeT ymoTpe-
OyATh He MeHee 16 Kr phIOHOW MPOIYKIUH B TOJ
Ha 4eJjioBeka. [loMuMo 3TOro, 0oJiblas 4acTh Ha-
CEJICHUSI B MUPE 3aBHCUT OT PHIOBI KaK OCHOBHOT'O
MCTOYHHKA Oenka. AKBaKyJIbTypa SBISETCS OXHUM

W3 CEKTOPOB PHIOHOTO MPOMBICIIA, 3aHUMAIOIIETOCS
pa3BeeHNEM ¥ BBIPAIIMBAHWEM BOJHBIX OpraHU3-
MOB (pbIO, PakoOOpa3HbIX, MOJUIFOCKOB, BOJIOPOC-
JIeil) B €CTECTBEHHBIX M HCKYCCTBEHHBIX BOJOEMAX,
a TaKk)Ke Ha CIEIHaIbHO CO3/IaHHBIX MOPCKHX TIIaH-
tarusax. B 2018 rogy 3ToT cekTop phIOHOIO X03sii-
CTBA SIBJISLICS 3HAYUMBIM HCTOYHUKOM PBIOBI, YITO-
TpeOIIIeMOo B TUIITY, €ro MPOXYKIHS COCTaBUIa 52
MpoILeHTa OT 001ero oorsema [1-3]. Oto AuHAMUY-
HO Pa3BUBAIOMIASICS OTPACTh PHIOOBOJICTBA, KOTOPAS
OCHOBBIBAETCSI HA NHTEHCUBHBIX TeXHOJOTHAX. Of-
HAaKo, 0OJIC3HU BOJHBIX YKMBOTHBIX, BbI3bIBAEMbIC
BHPYCHBIMH, OaKTepUAIbHBIMH, Mapa3uTHYCCKIMHU
1 TPUOKOBBIMU WHQEKIUSAMH, CIYXKAT TPUINHON
SKOHOMHYECKHMX IMOTEePh BO MHOTMX CTpaHax (Ha-
npumep, B CIIA — 1o 6 mupa. 10T B TOMX) U SIB-
JSIOTCS. OJHWM W3 OCHOBHBIX OTPaHUYHMBAIONINX
(hakTOPOB ISl paCIIMPEHUSI OTPACIU aAKBAKYJIbTYPhI
[4-7].

OOBI4HO, I TPODUIAKTHKH, JICUCHUS I
0OprOBI C HMH(PEKIUOHHBIMH 3200JICBAaHUSIMU Y
KYJIbTUBAPYEMBIX PBIO HCIIOIB3YIOTCS BaKIUHBI,
XUMHUYECKHE TIpenaparsl, BKIOYas aHTHOMOTHKH.
[8-10]. Omnako, HUCMOIB30BAaHUE XUMHUOTEPAIEB-
TUYECKUX CPEJICTB B AKBAKYJIbTypE MOXKET BHI3BATH
HECKOJBKO Tpo0JieM, BKITI0Uas MOBBIIIEHNE OaKTe-
pUaNTbHON PE3UCTEHTHOCTH U MOSIBIICHUE YCTOWYHU-
BBIX K JIEKAPCTBEHHBIM CPEJICTBaM OaKTEpHH, KO-
TOpBIE MOTYT IIepeaaBaThCs Yepe3 MUIIEBYIO IIETh
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oT pbIOBI K YenoBeky [11]; a Taxxke, ocTaTo4HOE
JeiicTBie aHTUOMOTHKOB B CheJOOHBIX TKaHIX,
YTO MOXET BbI3BaTh MPOOJIEMbI CO 3J0POBbEM Y
YeJI0BeKa M HAHECTH yIiepO BOJIHBIM 3KOCHCTEMaM
[12-16].

B xauecTBe MHOr000EIIAIONIETO CPEACTBa IS
YMCHBIIICHUSI 3aBUCHMOCTH OT aHTHOHMOTHKOB,
BaKIIMH W JPYTHX JIEKAPCTBEHHBIX IIPENapaTos,
YIIy4IICHHsI 37I0POBbS PhIO B aKBaKyJIbType MOTYT
CIIy’)KHTh TPOOUOTHUKH, YTO TIOATBEPXKICHO pa3-
JMIHBIMHA HcclieaoBanusamMu [17-26]. [Ipobuotukn
OTPEICTISIOTCS KaK MUKPOOHBIC KJISTKH HIIK COS/TH-
HEHUS, KOTOPhIE OKa3bIBAIOT OJIAarOTBOPHOE BIIHSI-
HHE Ha 3I0pOBbe MX Xo3suHa [27,28]. [Ipumenenne
MPOOMOTUKOB KaK MPOQUIAKTHYECKOTO CpPeCTBa
WM B Ka4eCTBE 3aIIUTHOT'O COCIUHEHUS TTO3BOJIS-
€T TIPEJI0TBPATUTh PacIpPOCTPaHEHNE 3a00JIeBaHUH,
YIIYYIIUTh COCTAB YKEIYJ0YHO-KUIIICUHOU MUKPOO-
HOM (bIIOpBI, yBeNUIUTH 3PPEKTHBHOCTH KOHBEPCHU
KOpMa, YIIYYIIUTh COCTOSIHUE BOJIBI B BOJIOEME, I10-
BBICHTh BPOXKJCHHBI MMMYHHUTET, CHU3UTh CTpPEC-
COBOE COCTOSIHUE W TOBBICUTH COTPOTHBIISIEMOCTh
Oome3nsm [29-37].

MukpoopraHu3mMbl, KOTOPbIE OOBIYHO HCIOJIb-
3YIOTCSl B aKBaKyJIbType KaK MPOOMOTHKH BKIIFO-
qaroT JApPOXoKH, OakTepun u Bomopocin [38]. Ko
BCEM MPOOMOTUYECKUM IITAMMaM I aKBaKyJlb-
Typhl TIPEABSBISAIOTCS OIpEJeeHHbIe TpeOoBa-
HUS: OHHM HE JIOJDKHBI 00J1a1aTh MMaTOTEHHOCTHIO B
OTHOIIIEHUU PBIO [39]; HE JOMKHBI COAEPKATH Te-
HOB YCTOWYHMBOCTH K aHTUOMOTHKAM, KOJUPYEMBIX
mia3Muoit [40]; MOKHBI OBITH YCTOWYHMBBIMU K
BBICOKMM U HHM3KUM 3HaueHusM pH cpemsl U BBI-
COKHMM KOHIIEHTPAIUSM JKETUHU; JOKHBI 00J1a/1aTh
BBICOKOM aJre€3MOHHON CIIOCOOHOCTBIO; UMETH BbI-
COKYI0 aHTarOHMCTUYECKYIO0 aKTUBHOCTh B OTHOIIIE-
HUU BO30OyauTenel 60ye3Hel ppl0; UMETh BRICOKYIO
(hepMEHTATHBHYI0O aKTHBHOCTh, HMETb MECTHOE
npoucxoknenne [20]. Molo4HOKHCIbIE OaKTepun
(MKB), oTBeuaroT 3TuM TpeOOBaHUSAM U MOTYT OBITh
BEChbMa YCIIEITHBIMH MHKPOOPTaHU3MaMH ISl CO3-
JaHus TPOOMOTUKOB JUTsl phIO Ha ux ocHoBe. MKbB
SIBIITFOTCS  TIPEJICTABUTEIISIMU  MUKPOOHOTBI  PBIO
[41], oHn 06MamarOT aHTarOHUCTUYECKON aKTHBHO-
CThIO K YCJIOBHO-TIATOT'CHHBIM OaKTEPHUSM, JIPOXK-
JKaM ¥ TUIeCHEBBIM Tpubam (B. subtilis, S. aureus,
Pseudomonas sp., Aspergillus sp., Penicillium sp.,
Mucor sp., Fusarium sp. 1 Ap.), BO30YXITArOIIIM
nH(pEKINU pbI0, MUKPOOHOJIIOTHYECKYIO TIOPYY KOP-
MOB, 3arps3HAIONIUM BOJOeMbI. JlakToOakTepun
SIBJIIIOTCSL  0€30MacHBIM MUKPOOPraHU3MaMmH, T.K.
nmetot cratyc GRAS (FDA) u craryc QPS (EFSA)
[42]. OHM TPOAYITUPYIOT AaHTATOHUCTUYECKH aKTHB-
HBIC METaOONINTEl — OpraHndeckue Kucnorsl, CO,
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H,O,, upHbIe KUCIOTHI, aHTHOMOTHKY (PeyTepun)
n Oaktepwonuubl (Hmswmn, Jleiikormu, CakanwuH,
Meauorun PAI/AcH, Durepouunnbsr AS-48, A and
B, npyrue) [43-45]. [lpumenenune npoOMOTHKOB Ha
OCHOBE MOJIOYHOKHCIIBIX OaKTEepUil B aKBaKyJIbType
MOBBIIIACT YCTOWYMBOCTD K MHPEKIUSIM U CTPECCO-
BBIM (haKTOpaM, BBKMBAEMOCTb U MPOILYKTHBHOCTh
pwIO [26, 46-47]. 1y TOTO, ITOOBI IPOOMOTHICCKHE
KJIETKH OKa3bIBAIM MaKCUMAJIbHO TOJIOKUTENbHBIN
3¢ dexT, monaB B OpraHu3M BOJHOTO >KHBOTHOTO,
OHU JOJDKHBI 00J1a/laTh BBICOKOW BBIKMBAEMOCTh
MIPHU TIPOXOKJICHUM arpecCUBHOM Cpelbl JKeTya0d-
HO-KWIIEYHOTo TpakTa xo3auHa [48]. Takum obOpa-
30M, BBICOKasl yCTOWYMBOCTD IITAMMOB K Hebjaro-
npusTHeIM ycsioBusiM JKKT B coueTaHnuu ¢ BBICOKOH
AHTHUMHUKPOOHOW aKTHBHOCTBIO MPOTUB MAaTOTCHOB
MOTYT CIIy>KUTb OCHOBAaHHEM JUIS CO3IAaHHUS Ha MX
OCHOBE 3(PEKTUBHOIO MTPOOHOTHKA.

Llens nanHOW pabOTHI: BBIIEIEHUE U UCCIEA0-
BaHUE in Vitro CBOMCTB HOBBIX aKTHBHBIX IITAMMOB
MOJIOYHOKHUCITBIX OaKTepuii sl pa3paboTKu oTede-
CTBEHHOTO NMPOOMOTUYECKOTO Mpenapara, MOBbIIIa-
IOLIET0 PE3UCTEHTHOCTh M INPOAYKTUBHOCTH LEH-
HBIX BHJIOB PbIO B aKBaKYJIbTYPE.

MarepuaJjbl H MEeTOAbI HCCIIETOBAHMS

OOBeKTaMu MCCIEIOBAaHUS SBISUIUCH HU30JIATHI
MOJIOYHOKHCIIBIX OaKkTepuil, BBIJENIEHHBIE W3 ChI-
PBEBBIX KOMITOHEHTOB (3€pHO M MyKa KYKYPY3bl,
TMIICHUIIBI, TYMCHS PXKH, MIIICHHYHAsS KICHKOBUHA U
3apOJIBIII, KyKypY3HBIH TIIIOTEH W Jp.), BXOISIIUX
B peLenTypbl KOPMOB Jutst pbi0. Tectamu 1uist orpe-
JIeNIeHUsS. aHTarOHUCTHYECKOH aKTHMBHOCTH CIIy-
KU ITaMMBl U3 KOJUIeKInu HaydHo-mpon3Bo-
CTBEHHOTO IICHTPa MUKPOOHOJIOTUH U BUPYCOJIOTUH
(r.AnMatel): MULENHaNbHBIE TpUOBl Penicillium
sp., Aspergillus niger, Fusarium sporotrichioides,
Oaktepuu Escherichia coli, Mycobacterium citre-
um, Staphylococcus aureus, Sarsina flava, Bacillus
subtilis. baktepun KynTsTUBUpOBANA Ha cpene Meat
Infusion Agar (TM Media, Munust), MunienuanbHbe
rpudsr — Ha cpenge Czapek Dox Agar (TM Media,
WNumns).

N30m9TI MOJIOYHOKHUCIBIX OaKkTepuil momryda-
JM METOJOM BBICEBA OIPEICICHHOTO KOJMYECTBA
CBIPBSl M €r0 pPa3BelIeHWH Ha DJIEKTHUBHBIC IMUTa-
tenbHbIe cpenbl MRS Agar (TM Media, Unaus) u
Lactic Streak Agar (TM Media, Uanus). Otnens-
HBIE KOJIOHHH TIEPEeCceBaM B CTEPHIIBLHOE O0E3XKH-
PEHHOE MOJIOKO; M30JISIThI, 00pa3yloline CryCToK,
WCTIOJIb30BAJIN JJISl MOJYYECHUSI YHCTOW KYJbTYpBI
1 JATBHEHIINX UCCIeIOBAHNN UX TIPOOMOTHICCKHUX
cBOMWCTB. NSl KyJIbTUBUPOBAHUSI YUCTHIX KYJIBTYP
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MCIIOJIb30BAJIM JKUJIKYIO MUTAaTeIbHyI0 cpeny MRS
Broth (TM Media, Uamus).

HccnenoBanne (EHOTHITMYECKUX TMPH3HAKOB
YHCTOM KYJIBTYpPHI IITAMMa: KYJbTYpalbHBIC CBOM-
CTBa KOJIOHUH, MOP(OIIOTHS KIIETOK B MUKPOCKOTIH-
YeCKHX IpernapaTax (B )KHBOM U 3aUKCHPOBAHHOM
BUJIC), OTHOIICHHE K OKpacke 1mo I'pamy, croco6-
HOCTB K CIIOPOOOpa30BaHMIO, a TAK)KE KaTana3Has U
HUTpATPEyLUPYIOIIAs aKTHBHOCTb, TECT Ha WHJIOI,
NPOBOJMIN OOLIETIPUHATBIMH B MHKPOOHOJIOTUU
MeToaaMu aHamu3za [49].

buoxummueckoe uccienoBanne (QeHOTHITHYE-
CKUX MPU3HAKOB BBIICICHHBIX M30JIATOB (Caxapoiu-
THYICCKUH TIPO(GHITB) MPOBOIMIN C UCTIOIH30BAHUEM
OysboHa ¢ OpoMKpe30oBbIM MyprypHbIM (HiMedia,
WNupnst) u cranapTHRIX TUCKOB, TIPOITUTAHHBIX YTJIIC-
BOJIAMH WJIM MHOTOaTOMHBIMH CITUPTaMH.

Kucnoroobpa3yromire CBOMCTBA BBIIEICHHBIX
M30JISITOB OLICHUBAIU MO akTUBHOHU (pH) m TuTpy-
€MOil KHCJIOTHOCTH TIPU KyJIbTHBHUPOBAHHH B CTe-
PHIBHOM 00€3)KMPEHHOM MOJIOKE, COOTBETCTBEHHO
MNOTECHIMOMETPUYECKAM WM TUTPOMETPUUYECKUM
MeTomamu [49].

[IpoTeonuTHYECKYI0 aKTHBHOCTh HCCIIEIOBAIH
Ha THUTATeNBHON cpeae cienyromero cocraBa (%
Mac./00.): mentoH -0,5; roBsokuii skcTpakt — 0,3;
obexxupeHHoe Moyioko -1; arap -1,8; Boma -100.
MOJIOKO CTEpHIM30BaIN OTAENBHO, 100ABIISIIH TIe-
peI UCTONh30BAHNEM B CTEPUIIBHYIO PACIlIaBIICH-
HYIO Cpely, THIATEeJIbHO MepeMelnBain. Ternyio
MUTATENBHYIO CpPely pasiMBaId MO yallkaM U Ja-
BaJI OCTHITH, JIaJiee arapoByIO Cpedy mepQopupo-
BaJIM CTEPUIIN30BaHHOM npoOKo bopa u 3anmuBanu
B JIyHKH CyTO4HYI0 KynbTypy MKDB, npeaBapurens-
HO BbIpamieHHyr0 Ha MRS npu cooTBercTByromei
ONTUMAJIBHON TeMIiepaType. Yallku BbIAEPKUBAIN
npu 30, 37 ° C B Teuenue 48 4 MHKyOauu 1 HaOJIO-
JIAJIA 32 TPOTEa30il 10 30He MPOCBETICHUS MOJIOY-
HOU cpeJibl BOKPYT JIYHKH, H3MEPSIsl AUaMeTP 30HbI
[50].

HccnenoBanue yCTOMYMBOCTU — BBIIEICHHBIX
IITAMMOB K aHTHOMOTHKAM MTPOBOIMIH JUCKO-TAH(]-
(y3MOHHBIM METOJIOM C HAIOKEHHEM CTaHAapPTHBIX
OyMaXHBIX JMCKOB, IIPONUTAHHBIX AaHTHMHUKPOOHBI-
MU TIperaparaMi Ha TOBEPXHOCTb arapu30BaHHON
cpeasl MRS Agar (TM Media, Uunus). Yamkn
[lerpu ¢ muTaTenbHON Cpeoil 3aceBalii OJHOPO/I-
HBIM TAQ30HOM CYTOUHBIX KYJBTYp JIAKTOOAaKTepuit
(mo 0,1 MJ cycrmeH3uu Ha OAHY YallKy), 3aTeM Ha
MOBEPXHOCTh THTATEIIEHOW CpeNbl YKIIaJIbIBAIN
JIICKH, COJiepKallie aHTUMUKPOOHBIC Mperaparsl.
KynbsTuBupoBanue Benu B TedeHue 3 cyTok mpu 30°
u 37°C. UyBCTBUTEIBHOCTh HCCIICAYEMBIX INITAM-
MOB K AHTHOMOTHKAM OIPENENsUId 10 JUAMETPY

30HBI TojaBieHus pocra. Mugekc MAR paccun-
ThIBaHM cormacHo Krumperman [51]: koimdecTBo
Hed(D(DEeKTUBHBIX aHTUOMOTHKOB/KOJIMYECTBO HC-
IOJIb30BaHHBIX aHTUOMOTHKOB. [Ipu ompenencHun
CTETIeHW YyBCTBHTEIHHOCTH ITAMMOB K aHTHOWO-
TUKaM WCIIOJIb30Balll KPUTEPUU HWHTEPIIPETAIN
PE3yJIBTAaTOB JIJIsl OIICHKH YyBCTBUTEIBLHOCTH JIAKTO-
OaxTepwuii, n3noxkeHnsie B MY 2.3.2.2789—10 [49].

UccnenoBanne mpoOMOTHYECKOTO MOTEHIIHAA
IITAMMOB TTPOBOJMIN TECTUPOBAHUEM in Vitro aH-
TarOHUCTHYECKOW aKTHBHOCTH M TOJIEPAHTHOCTH K
HeOJaronpusATHbIM (aKTopaM Cpeibl — Orpeese-
HUE ONTUMAJILHBIX U TPEJCIBHBIX TEMIIEPaTyp po-
cta u pH cpenpr; poct B nmpucyrcreun NaCl, xen-
4n, (eHoNa, MOJICTHPYIONINM HEKOTOPBIE YCIIOBHUS
JKEITYTIOYHO-KHUIIIEYHOTO TPAKTA [IEHHBIX BUJIOB PHIO
(Salmo sp., Oncorhynchus sp. n np.).

AHTaroHUCTUYECKHe CBOMCTBA HM30JIATOB MO-
JIOYHOKHCIIBIX OaKTepUi B OTHOIICHUH ITaTOTECHHBIX
1 YCIIOBHO-TIATOT€HHBIX MUKPOOPTaHU3MOB Pa3Iny-
HBIX I'PYTII (TECT-KYJIbTYp) IEPBUYHO yCTaHABIIMBA-
m MeToioM Juddy3un B arap u3 JIyHOK [52].

Omnpenenenue ycroitunBoctr K kucion (pH 3;
4) u menounoil peakmuu cpenasl (pH 8,3; 9,2; 9,6)
npoBoauwian 3aceBanueMm 0,1 Ma cyTouHOU uccle-
JyeMod KyJnbTypsl B 10 M KUAKOM NMUTATEIbHOU
cpeast MRS Broth (TM Media, Mugus) ¢ pasmuad-
HeIM 3HaueHneM pH (xontpons — pH7,0). [ToceBs
BoiiepxkuBasid 1ipu 30, 37°C B TeueHue 48 yacos,
npoBepsist pH. JKu3HecrnocoOHOCTh KIIETOK oOTfpe-
JISJISITA METOJ/IOM TIOJICUeTa KOJIOHHMM Ha Yalllkax ¢
MRS Agar [49].

Jia onpeneneHuss yCTOMYUBOCTH K JKETYU UC-
ClieyeMble KyJIbTyphl KylnbTUBUpOBaM B MRS
Broth (TM Media, Uamus), cogepxariem 20, 30 u
40 % xemun (pH 6,8-7,0) mpu 30, 37°C B TeueHue
24 4. KonnuecTBO BBIKUBILUX KIETOK OTPEACIISIN
10 KOJIMYECTBY JKU3HECITOCOOHBIX KIETOK OaKTepHid
B 1 cM® KynbTypanbHO# KuIKoCTH [49].

YCTOWYMBOCTh BBIICTICHHBIX H30JSTOB JIAKTO-
OakTepHil K pa3IMIHBIM KOHIIEHTPAHSIM OaKTepHit
NaCl (ot 2 no 6,5 %) omnpenensiiu B MRS Broth
(TM Media, Munus) ¢ nobasiaenueM comu. [loceBs
KkyipTuBHpOoBaH 24 4 ripu 30, 37°C. JKuzHecmnocoo-
HOCTh KJIETOK onpenessutn mo uncity KOE [49].

YyBCTBUTEIHLHOCTh IMITAMMOB MOJOYHOKHUCIBIX
Oaxtepuii kK (enomy wuccnemoBanu B MRS Broth
(TM Media, Uunus) ¢ nobasnenuem 0,4% denona.
WHOKyYNATHI KyIBTUBUPOBAIM B TeueHUE 24 4 mpu
30, 37°C. XXu3HecrmocoOHOCTh KIETOK OIPECIISTH
no unciay KOE [50].

MoJeKyIIpHO-TeHETHUECYI0 HMICHTU(PHUKALNIO
MIPOBOAMIIN TyTeM CeKBeHHpoBaHWs 1Mo CoHTepy
[53].
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Bce pesynbpTarhl ObUIH CPEAHUMH U3 TPEX He3a-
BHUCHUMBIX 3KCIIEPUMEHTOB C TpeMs apajlIeIbHbBIMU
noBTOpeHUAMH (n=9). /1y OLIleHKH pe3yIbTaTOB UC-
10JIb30BAJIMCh CTAHJAPTHBIE CTATUCTUYECKNE METO-
1l B Excel (Microsoft® Office 2010) ¢ ucrons3oBa-
HueM kputepust Croionenta [54]. Pasnuuus cumnta-
nuck goctoBepHbiMU mpu p<0,05.

Pe3yJILTaTbI HCCJICI0BAHUA U UX 06cy>lc)1e}me

C TCIIBI0 BBIACIICHNUA HOBBIX aHTAIr OHUCTHYCCKU
AKTUBHBIX IMITAMMOB MOJIOYHOKHCJIBIX 63KTepHﬁ

HaMH TIPOBOJMIIOCH MHKPOOHOJIOTHYECKOE HCCie-
JIOBaHUE CHIPHEBBIX KOMIIOHEHTOB PACTHTEIBHOTO
(KyKypy3a, MIIEeHUIa, POXKb, TYMEHB, IPOT U JKMBIX
MOJICOJTHEYHBIH, IIPOT M KMBIX COEBBIM, MIIEHNY-
Hbl€ KJICHKOBUHA U 3apOABIIL, KyKYPY3HBbIH TJIOTEH
W JIp.) W )KUBOTHOTO (pbIOHAsI, MSCOKOCTHAs, KPH-
JieBast MyKa, CyX0e MOJIOKO H JIp.) TPOUCXOKIACHHS,
BXOZSILIMX B PELIENTYPbl KOPMOB [uisl pbiO. V3 BBI-
HIeyKa3aHHbIX O0BEKTOB, B OCHOBHOM PaCTHTENb-
HOT'0 TMPOMCXOXKAECHUSA, HaM yJaloCh BBIIEIUTH 15
H30JIITOB, TPEIIONIOKUTEIBHO MOJIOUHOKHCIIBIX
Oakrepuit (pucyHOK 1).

H 30pIo KVRYPY3ILL
u JCPHO INLIEHHM I BL
E ozepHO A

W yyKa MIICHITIHAS
B vyKa paanas

u CWROE MOITORD

Pucynox 1 — Jlokanu3arust MOJIOYHOKHUCIIBIX OaKTepHi B CHIPHEBBIX KOMIIOHEHTAX,
BXOJISIIIUX B PELETITYPBI KOPMOB JUTS PBIO

Bce mrraMMBI-KaHIUAATEI, a TaKKe MTPOU3BOJI-
CTBEHHBIC INTAMMBI TPOOMOTHUKOB MPHU HUCIOIb-
30BaHUU B 00S3aTEILHOM IOPSIKE JOJDKHBI TPO-
BEPATHCS TO KYIbTYPATbHBIM, THHKTOPHAIBHBIM,
MOP(}OIOTUYECKUM, OMOXMMHUYSCKUM CBOWCTBAM H
Oe3onacHocTH (in Vitro u in vivo).

B xone MukpoOnomornieckoro n3y4enus (pexno-
TUMUYECKHUX TPU3HAKOB BHOBb BBIJICJICHHBIX OaKTe-
puit HaMu OBLIO TTOKa3aHO, YTO KIETKH 15 uccnemy-
€MBIX M30JISTOB OBUIH HENOIBMKHEI, HE COJIEPIKAIIN
CIOp M KamcyJs, OKpPalluBaJINCh MOJIOKUTEIBHO 10
I'pamy, ObuUIH KaTanma30HETaTWBHBI, HE BOCCTaHAB-
JUBAA HUTPATHI, UMENN OTPHUIIATENbHBIA TeCT Ha
uHao1. [lo >ThM Tpu3HaKaM OHU SBJISLTACH THITHY-
HBIMU MPEACTABUTEISIMU TPYIIIBI MOJIOYHOKHUCIIBIX
OaxTepuii. IIpyn KyJIbTHBHPOBaHWH Ha TBEPIBIX U
MMATATEIBHBIX CPEIaX BCE BBIICICHHBIC IITAMMBI HE
MIPOSIBIISUTH MIPU3HAKOB JUCCOIMAIIAN, 00Ta1aTH O/
HOPOJHBIMH MOP(HOIOTHIECKIMHA W THHKTOPHAIh-
HbIMH cBoiicTBamu. Ha ocHOBaHMHU (OPMBI KIIETOK
— MEJIKUE MaJ0YKH, U30THYTHIC MaTOYKU WU KOK-
KW, MX arperamnuy — OINHOYHBIC, TApPHbIE, TETPAKOK-
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KU WIH LENOYKHU pa3IndyHOM JJIMHBL, 15 BbLACIIEH-
HBIX M30JISITOB OBLIM MPEIBAPUTEILHO OTHECEHBI K
JaKToOAIMIIaM, TICIMOKOKKAM M JISUKOHOCTOKAM.
MonekynspHO-TeHeTHUeCKass WACHTH(UKAINS BbI-
JICJICHHBIX W30JIATOB IMO3BOJIMJIA BBISBUTH IPUHA/I-
JISKHOCTH | IITaMMa, BBJICTICHHOTO M3 TIIIEHUYHOMN
MYKH, K eIlle OJJHOMY POJTy MOJIOYHOKHCIBIX OaKTe-
puit — p. Enterococcus. B npuBOIUMBIX HUXKE pe-
3y/lbTaTax WCCIIEJOBaHUN OyleT yka3aHa BHIOBas
MIPUHAJUICKHOCTh BBIACIEHHBIX W30JIATOB, B COOT-
BETCTBHUHU C HOBOH TaKCOHOMHYECKOW Kiaccuduka-
e, npeanoxxennou Jinshui Zheng ¢ coaBropamu
[55].

Pesynbrarel  uccnenoBaHUS  KHCIOTOOOpasy-
IOMEH W TPOTEONMTUYSCKOW aKTUBHOCTH Y BHI-
JISJIEHHBIX IITAMMOB MOJOYHOKHCIBIX OaKTepui,
npejcTaBieHHble B Tabnwie 1, CBUICTENbCTBYIOT
0 HAIMYHMH CPEIM HUX KakK IITAMMOB C BBICOKOM
SHEprHel KUCI0TOOOpa30BaHMS U CpeIHEH MPoTeo-
JIUTHYECKOM akTUBHOCTBIO (Wg-35, Wf-2, Wf-6, Wf-
20, Kc-1), Tak ¥ IITaMMOB C HU3KOH CITOCOOHOCTBIO
K TPOIYKIIMH KHUCIOT W TenTn3anuu oemka (Mg-1,
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Mg-2, Rg-9). llpu TecTupoBaHHU KyJIBTYp MOJIOY-
HOKHCITBIX OaKTepHii Ha MPOTEOTUTHIECKYIO aKTHB-
HOCTb BBISIBJICHO, UTO MIPH JOOABICHUHU B MOJIOUHBIH
arap HeOOJBIINX KOJIMYECTB IENTOHA M MSCHOTO
dKCTpakTa HaOIIOMAeTCs aKTUBAIUS (HePMEHTHBIX
MIPOTEOJIUTUYECKUX CHUCTEM Y BCEX IITAMMOB MO-
JIOYHOKHCIBIX OakTepuil. Cpeiu BCceX BBIICICHHBIX
KyJbTyp CJEIyeT OTMETWUTh HOBBIN BBIIEICHHBINA
mramMMm Lacticaseibacillus paracasei Wf-20, obna-
JAroIUil Hanbosee BBHICOKOW MPOTEHHA3HO-TICTITH-
JTA3HOM aKTUBHOCTBIO, CPABHUMOM C aKTUBHOCTBIO
M3BECTHBIX TMPOU3BOJCTBEHHBIX MPOOMOTUUCCKUX
mrraMMoB Jtaktooanmiut [50]. [MonyueHHble naHHBIC
CBUJIETEIILCTBYIOT O TEPCIEKTHBHOCTH HCIOJIB30-
BaHMSI AKTUBHBIX IITAMMOB B COCTaBE MPOOHOTHYC-
CKOTO TIpernapara Jjisi pbl0, TOCKOJIBKY MPOAYKIIUS
OpPraHWYECKUX KHCIIOT, a TaKKe€ BHEKIIETOYHBIX U
KJICTOUYHOCBSI3aHHBIX MPOTEWHA3 W TENTHIa3 00y-
CJIaBIIMBAET JIEYeOHO-TTPO(DUIAKTHUECKIE CBOMCTBA
KyJBTYp, UTPAET CYIIECTBEHHYIO POJIb B HOPMaJH-
3amuu OETKOBOTO OOMEHA B OpraHU3ME, a TaKkKe
CHOCOOCTBYET JIyYIllel KOHBEPCHH M YCBOCHHUIO
KopMa [56].

UccnenoBanre CrocoOHOCTH MHUKPOOPTaHH3-
MOB COpaKMBaTh Pa3JIMYHBIC YIJIEBOJbI U MHOTO-
ATOMHBIE CITUPTHI HEOOXOIUMO JJISi UX TIEPBHUYHON
uAeHTU(UKALIMY 10 KJlaccuueckoit cucreme. Kpome
3TOrO, 3HaHWEe NpoQuiIst GEepPMEHTAIMH KYJIbTYPhI
MO3BOJISIET HATPABICHHO PETyIUPOBATh IMPOIYK-
[IUIO IITaMMOM Pa3IMYHBIX META0O0JIUTOB: MOJIOY-
HOH KUCJIOTHI U Ip. B CBA3U € 3TUM, y BBIICICHHBIX
HaMH 15 u307TOB OakTepuii OBUT MCCIIEIOBAH HX
caxaponutnyeckuid poduipb (tadbmuma 1). MoHo-
caxapuabl — caMblil OBICTPBIM U Ka4eCTBEHHBIH HC-
TOYHUK DHEPTUU IS TPOIECCOB, MPOUCKOISAIINX
B kieTke. Kak BujgHO 13 Tabmuubl 1, mouru Bce 15
U30JIATOB, O0JIAZIAF0T CIIOCOOHOCTBHIO COpakKMBaTh
TeKCcOo3bl (TII0K03Y, (PYKTO3y, TalaKTo3y, MaHHO-
3y) W OJIMrocaxapuibl, BKIIOYAIOINE OCTaTKU TeK-
co3 (rayakTo3y, caxapo3y, MajlbTO3y M TPErano3y).
Jucaxapuasl ManbTo3a U TPErano3a, COCTOSIINE U3
JIByX OCTAaTKOB TJIFOKO3bI, PACIHICTIISIOTCS U YTHITH-
3UPYIOTCSI [IOYTH BCEMH HOBBIMHU M30JIsITAMH OaKTe-
puii, kpome Tpex. Jlucaxapuabl caxapo3a U JaKTO-
3a, CoJIeprKalllie B CBOEM COCTaBE KPOME TITFOKO3BI,
ocTaTku (PYKTO3bI U TAIAKTO3bI COOTBETCTBEHHO,
OKa3aJHCh HEJIOCTYIHBI BCEro TpeM u3oisitam. OT-
cyTcTBHE (PEpMEHTOB, PACIIEIUIIOMNX ITH AUcaxa-
pUJIbI HAa COpAKUBAEMBbIE MOHOMEPBI, HE IIO3BOJISIFOT
mrammy Pediococcus lolii Wg-4 ucmons3oBaTh B
CBOEM DHEPTEeTHYECKOM OOMEHE caxapo3y M JIAKTO-

3y, wramMmy Lacticaseibacillus casei Wf-10 — caxa-
po3sy, a Leuconostoc mesenteroides Mg-2 — naxkTo-
3y. Tect Ha cOocOOHOCTH (PEePMEHTHPOBATH MOJIH-
caxapuJl paMHO3y IT0Ka3aj, YTO HU OJIUH W3 HOBBIX
M30JISITOB HE MIMeeT (PepMEHTOB, PaCIISIUISIONINX
3Ty rekco3y. MHOrue pacTuTeNbHble KOMIIOHEHTHI
KOPMOB JUISL PBIO COZIEpKAaT B CBOEM COCTaBE HU3-
KUl ypOBEHb JIETKOAOCTYIHBIX yIieBoAoB. Jlis
JydIleil KOHBEPCUU ITHX PACTHTENBHBIX CyOCTpa-
TOB MPEANOYTHTEIBHO BKJIIOYATh B COCTAB IIPO-
OMOTHYECKHX TIPErapaToB I PhIO IMEHTO30COpa-
JKUBAIOIIME IITAMMBI MOJIOYHOKHMCIBIX OakTepuil.
Cpeny BbIICJIICHHBIX HAMH H30JIATOB, CIIOCOOHOCTH
K COpaXMBaHUIO TEHTO3, B YACTHOCTH apaOMHO3HI,
MPOSIBUJIA BCETO 5 MCCIIEIOBAHHBIX IITaMMOB. Tpu
U3 HUX clabo cOpakMBaiM Tarkke Kcuiosy. Pad-
(mHO3Y yTHIM3MpOBANH 3 mTaMMa — Leuconostoc
mesenteroides Mg-1, Mg-2 w Lactiplantibacillus
plantarum Wg-1, 94T0 CBUICTENbCTBYET O HAJIHUYUE
Yy HHUX CTIeNN(UIECKUX TIUKO3ZUITHIPOIIA3.

Heo0OxoaumMo oMeTHTh, 4TO TECT Ha caxapoiu-
THYECKUE (hePMEHTHI, TOMUMO ONPEACTICHUS TAKCO-
HOMHYECKON MICHTU(DUKAIINN U30JISITOB, TTO3BOJIUI
BBISIBUTh WHAWBUIYaIIbHBIE OCOOEHHOCTH IITaM-
MoOB. OJIHaKO, M3-3a CXOAHOCTH OMOXMMHUYECKHX
CBOICTB BO3ZHHKIIM CIIOKHOCTH C BHAOBOI mudde-
pEeHIMAIMEH TI0 CaxapoJUTHYeCKOMY MPO(UIIO U
10 MOJIEKYJISIPHO-TEHETHYECKOMY HCCIIEJOBAHUIO
16S pPHK cpeau mtaMMOB, OTHECEHHBIX K Lactica-
seibacillus casei u Lacticaseibacillus paracasei, a
Takxke K Enterococcus sp. J1nst Gonee ToUHOM HIeH-
TU(UKAIIUN HOBBIX M30JIITOB MOJIOYHOKHUCITBIX OaK-
Tepuil B JasbHeHeM OyIyT MPOBEACHBI TOMOTHH-
TENbHbIE MOJIEKYJISIPHO-TEHETUYECKHE HCCIIE10Ba-
HUS C UCIIOJNI30BAaHNEM CITEITU(UIECKUX BHIOBBIX
paiimMepoB.

HccnenoBanne 4yBCTBUTEIBHOCTH K aHTHOHO-
THUKaM — OJIMH M3 BAYKHBIX JTArlOB OIIEHKH Oe3orac-
HOCTH TNPOOMOTHYECKOTO INTamMMa. B ombitax in
Vitro TIOKa3aHo, YTO MPH ONPEJEIEHHBIX YCIOBUSIX
(pacriono)xeHue TEHOB AHTHOMOTHKOPE3MCTEHT-
Hoctrn Ha TtwiasmugHou JIHK, Gompmioit pasmep
IUTa3MUA M UX CHOCOOHOCTH K CaMOCTOSITEIIBHOMY
[IEPEHOCY, HAJMYWE TOJOBBIX BOPCHUHOK y KIETOK
U JIp.) €CTh PUCK Tepenayu TeHa aHTHOWOTHUKOY-
CTOHYMBOCTH MPOOMOTHUECKUX KYJIBTYP K IMAaTOTCH-
HbIM MuKpoopraam3mam [40]. K Tomy ke uHIEKC
MHOKECTBEHHOW YCTOMYMBOCTH K aHTHOMOTHKAM
(MAR) mo3BoJsIeT CyAUTh O CTEICHU 3arpsi3HEHUS
HCTOYHHMKA TTPOUCXOXKIEHHS IITaMMa U PUCKaX €ro
JlaJIbHEUIIIEero UCIob30Banus [57,58].
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Onpenenenue in vitro (PEHOTHUITMIESCKOTO TPO-
(G 4yBCTBUTEIBHOCTH/PE3UCTCHTHOCTH K aHTH-
MHUKpPOOHBIM TIpenaparaM Yy BBIJICIICHHBIX HaMU
ITAMMOB MOJIOUHOKHUCIIBIX OakTepuii (Tabimia 2)
MOKAa3aJio, YTO BCE OHH B Pa3HON CTENIEHW YYBCTBH-
TEJIbHBI K PUPAMITUIHHY, OJICaHIOMHIIUHY, AMITHIIU-
JIMHY, THHKOMHUIIMHY, SpUTPOMHUITUHY. BOJIBITHHCTBO
M30JISITOB MPOSIBIISUIO TAKIKE YYBCTBUTEIBHOCTD K Te-
TPALUKIIMHY, KaHAMUIUHY W OCH3WINCHUIIUUTUHY.
YCcTONUMBOCTS K aHTUOMOTHKAM, 3aBHCEIA OT TAKCO-
HOMUYECKOM MPUHAJISKHOCTH JIakToOakTepuid. Tak,
mTaMMBl Leuconostoc mesenteroides Mg-1, Mg-1
ObUIM YCTOHYMBBI K TIE(IIOKCAIUHY M BaHKOMUIIH-
ny, Lactiplantibacillus plantarum Wg-1 tnposBun
PE3UCTEHTHOCTh K BAHKOMHIIMHY U (Dypa3zoiuioHy,
a Latilactobacillus curvatus Wg-3 — k OCH3UIIIICHU-
mwomny. [lenmokokku (Pediococcus lolii Wg-4)
OBUIM YCTOWYMBBI K KaHAMUIIMHY U (Dypa3oJIHIOHY.
Bce uzomnstel, otHOCAIMECS K Lacticaseibacillus pa-
racasei v Limosilactobacillus pontis, xpome Lactica-
seibacillus paracasei Wg-8, ObLIM 4yBCTBUTEIIBHBI
KO BCEM TeCTHPYyeMbIM aHTHOHOTHKaM. [1Itamm Lac-
ticaseibacillus paracasei Wg-8 o0nanan pe3ucTeHT-
HOCTBIO K TETPAIIUKIINHY W TEHTaAMHUIIIHY.

OHTepokokku (Enterococcus durans Wf-71)
OBUIM YCTOMUYMBBI K TE€HTAMUIIMHY M OCH3MJIIICHH-
mwiuHy. Limosilactobacillus fermentum Rf -3 Opun
PE3UCTEHTEH K BaHKOMUIIMHY M TETPALMKINHY. A
BOT cpenu Lacticaseibacillus casei, nzonsat Wf-10
(BBIJICJICHHBIN M3 MIICHUYHOW MYKH) OBLT YyBCTBH-
TEIBHBIM KO BCEM aHTHOMOTHKAM, TOTAa Kak Lac-
ticaseibacillus casei Kc-1(BblIeNEHHBIH U3 CYXOTO
MOJIOKa) OBIT cCaMbIM aHTHOMOTHKOPE3UCTEHTHBIM
Cpeu BCeX BBIJICJICHHBIX IITAMMOB, OH OBLIT yCTOM-
YHB K YETHIPEM U3 JIBEHAIATH TECTUPYESMbIX aHTH-
OMOTHKOB — K TETPAIMKINHY, KAHAMUIINHY, T€HTa-
MUIUHY U (ypa30IuIoHy.

Onpenenenne naaexkca MAR mokazano, 4To uc-
TOYHWKH BBIJICNICHUS BCEX ITaMMOB, Kpome Lacti-
caseibacillus casei Kc-1, aBIAIOTCS €CTECTBEHHOM
Cpemoii, rae He ObUTM HCITOJB30BaHBl AaHTHOMOTHKH
Y BBIJICJICHHBIC IIITAMMBI MOJIOYHOKHUCITBIX OaKTepui,
umetonme uaaekcel MAR<0,2 [57] MoryT OBITh MC-
TMOJIb30BaHbl KaK TPOOMOTHYECKHE IITAMMBI, HE OT-
HOCSIIIIMECS K KaTETOPHH aHTUOUOTUKOYCTONUHBBIX.
Torma xax, cyxoe MOJIOKO, U3 KOTOPOTO OB BBIACIICH
n30J1T Kc-1, BEpOSTHO CONEPIKaIIO CIeAbl aHTUONO-
THUKOB, O YeM CBUJIETENbCTBYET nHAeKC MAR=0,33.

Jlasiee OBLIO MPOBENEHO MCCICIOBAHUE BHDKU-
BaEMOCTHU BbIJICJICHHBIX JIJAKTOOAKTEPUN ITPH CTPEC-
COBBIX 3HaYeHUAX pH (pUCYHOK 2) U B TPUCYTCTBUU
20, 30, 40 % xemun (puUCYHOK 3), SBISIOIIAXCS
MaKCHMAJBbHBIMH KOHIIEHTPALUSAMH, C KOTOPBIMU
BCTPEUAIOTCS KIETKU OaKTepUi B KEIyJKe W pa3-
JUYHBIX OTeNaX KHIIEYHNKA.

YcranoBneHo, 4To Ui OONBIIMHCTBA UCCIIEAY-
€MBIX IITAMMOB MOJIOYHOKHCIIBIX OaKTepuil 3Have-
Hue pH 3,0 sBnseTcss cTpeccoBbIM (aKTOPOM, BEI-
JKUBAEMOCTh KJIETOK B 3THUX YCJOBHSAX COCTaBISET
ot 0 — 15%. Haubonee KuCI0TOYyCTOWYHUBBIMU SIB-
NS0TCS WTamMMbl Limosilactobacillus pontis Wi-6 —
15%, Lacticaseibacillus paracasei Wf-20 — 12% n
Latilactobacillus curvatus Wg-3 — 86%.

Crnemyer OTMETUTb, YTO ITaMMbl Wf-6 u Wf-20
CaMH SIBIISTIOTCS CHITbHBIMH KHCJIOTOOOPa30BaTeIIsIMU
U, COOTBETCTBEHHO, 3TO OOBSCHACT MX PE3UCTCHT-
HOCTH K HM3KUM pH. A mramm Lb. curvatus Wg-3,
o0NalaroIid cpeHel sHepruel KuciIoToodpazopa-
HUS, TEM HE MEHee, POSIBIISIET CPEIN BCEX BbIJICIICH-
HBIX IITAMMOB Han0oliee BBICOKYIO KH3HECIOCO0-
HOCTh B kucioil cpene npu pH 3,0. Bricokyio BbI-
KUBAeMOCTh tamma Lb. curvatus PA40 otmedan u
Hong ¢ coaBropamu [59], BbIAETICHHBIN UMH IITAMM
ITOKa3bIBAJI BEICOKYIO BEDKHBaeMOCTh 97,8% B cpeme
¢ 1% nencuna npu pH 2,5. Zommiti u ap. [60] mo-
JTYYWIN TOAOOHBIN pe3ynsTat ¢ Lb. curvatus DN317,
KOTOPBIM OcTaeTcs Ku3HecnocoOHbM mpu pH 2.5.
OT0 yKa3bIBaeT Ha TO, YTO JKEITyAOK ¢ Hu3Koil pH Mo-
JKET CIYXKUTh cpemoit ooutanus Lb. curvatus. B cBo-
em o03ope Ying Chen ¢ coaBTopamu [61] meitarot-
csl pa3o0paThesi B MEXaHU3ME ITOH TOJIEPAHTHOCTH.
BosMmoxHO, Lb. curvatus MOXET TPernsTCTBOBATH
NPOHUKHOBCHUIO H', WM3MeHsisi CTpyKTypy W TIpo-
HUIIAEMOCTh KJIETOUHOW MeMOpaHbl. [Ipomymmpye-
MBI€ IK30IOJMCaXapuIbl TaK)Ke MOTYT 0OecIeuuTh
€My CIIOCOOHOCTh TIEPEHOCUTH KUCITYIO cpemy. Lb.
curvatus TakkKe MOXET MPOU3BOIUTH aMMHUAK JUIS
n3MeHenus pH okpy:xaroelt cpeasl. TeM He MeHee,
9TO BCETO JIUIIb THIIOTE3a, [T TIOATBEPIKACHUS KO-
TOPOH TPEOYIOTCS TAJIbHEHUIINE UCCIICIOBAHUSI

IToBemmierne pH cpenbr 10 9,2 He sBIsIeTCS
3HAYUTEJILHBIM MHTHOUPYIOIUM (PaKTOPOM IS Te-
CTHPYEMBIX IITAMMOB MOJIOYHOKHCIBIX OaKTEepHH,
TaK KaK BBDKHBAEMOCTh KYJIBTYP B 3THUX YCIOBHUSX
JTIOBOJIBHO BbICOKast — 43-96% B 3aBHCHMOCTH OT
mTamMMma. HeOmaronpusaTHOH IS KHU3HECIIOC00-
HOCTH MOJIOYHOKHCIIBIX OaKTepHil siBisieTcs Oojee
meogHast cpena mpu pH 9,6; B Takux yCIIOBUSX BBI-
JKUBAIOT TOJIBKO 67% HCCIIeyeMBIX KYIbTYp, OJIHa-
KO HX JKH3HECIOCOOHOCTh KOJIeOsieTcs B mpeaenax
2-20%. HanOomnbiryto ycTOHYMBOCTD K CHIIBHOLIIE-
JIOYHOM cpeie MPOSBISIIOT WTaMMbl Lb. paracasei
Wf-2 w Lb. paracasei Wf-20, cootrBerctBeHHO 20%
u 12%, Torna xak mramm Lb. paracasei Wg-8 ne-
MOHCTPUPYET YyBCTBUTEILHOCTh K IICIOYHBIM yC-
noBusiM cpefsl. [lomydeHHbIe SKCIIeprUMeHTaIbHbIE
JTAaHHBIE TO3BOJISIOT CJEJIaTh BHIBOJ O TOM, UTO
YCTOHYHMBOCTh MOJIOYHOKHCIIBIX OakTepuil K pas-
JMYHBIM 3HaYeHUsIM pH cpenbl sBIsieTCsl He TOIBKO
BHJIOBBIM, HO ¥ IIITAMMOCTICITU(HIHBIM MPU3HAKOM.
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IITramMel

“pH9.6

= pH 92
mpH 4.0

EpH3.0

50 60 70 80 90 100

BroxnBaemMocTh KireTok, %

Pucynok 2 — Ctenens BEDKHBAEMOCTH MOJIOYHOKHUCIBIX OaKkTepuit
TIPH PA3JIMYHBIX 3HaYeHUSIX pH

Ha pucynke 3 npencraBieHbl pe3ysbTaThl HC-
CJIE/IOBaHMs CTETEeHW BBDKUBAEMOCTH BBIJIEJICHHBIX
nakTobakrepuii npu pocte B pucytctBun 20 u 40 %
kerran. Bee 305 Thl MOJTIOYHOKHUCITBIX OaKTepHit TIpo-
SIBJISTM CHYO)KEHHE TTOoKazaTesel pocTa B IPUCYTCTBUU
JKeuM ¢ KoHueHTpauuei 20% u BbILLe, 4TO 0ObSICHS-

90 -
80 -
70 -

60 -

30 -

BeoknBaeMocTh K1eTok, %o
.
[ e
L

20

€TCS TEM, YTO JKETYHBIC COJIM CIOCOOHBI JI€30praHu-
30BBIBATh CTPYKTYPY KJIETOYHOW MEMOpaHbI, COCTOS-
IIyI0 W3 JIMIHUJIOB M YKUPHBIX KUCIIOT; BHI3BIBATH WH-
JYKIIMIO OKUCIHTEIBHOTO CTpecca, U3MEHEHHST MeTa-
0oJiM3Ma caxapoB U HEIIPABUIILHYIO YKIIAJKy OCJKOB,
a TaKke BbI3bIBaTh NoBpexacHue JJHK [62].

m20%

m40%

Mg-1 Mg-2 Weg-l Weg-3 Wed Wg-8 Wg-35 WE2 WE6 WE10 WE20 WE71 Rg-9 Rf-3  Ke-l

IITaMmbl

Pucynok 3 — BriusiHue pa3nu4HbIX KOHICHTPALUH KeT4d HAa BBDKUBAEMOCTh
KIIETOK JIAKTOOAKTepHit
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[Ipu 5TOM, BCe MITaMMBI JaKTOOAaKTEpUil Benn
ce0s1 B 3TOM TECTE COBEPLICHHO I10-Pa3HOMY, CTe-
MeHb BBDKMBAEMOCTH IPH KOHIICHTPAIMH KN
20% coctasnsina 15-80%, a B mpucyrtctBun 40%
xeman — 5-37%. Hanmenbed ycTOHYHMBOCTBIO K
JKEITYHBIM COJISIM 00JaJlalii MTaMMbl Leuconostoc
mesenteroides Mg-1, Mg-1. llltamm Lb. paracasei
Wf-20 nponeMOHCTpHpOBaNl HAMOOIBIIYIO PE3U-
CTEHTHOCTh K BBICOKUM KOHLIEHTPALMSM IKEI4H,
YTO 0COOCHHO Ba)KHO I TPOOMOTHUYECKUX OaKTe-
puii, TIOCKOJIBKY WX TOJIe3HBIE dPPEKTHI TOIHKHBI
MPOSIBJIATHCSI B IPUCYTCTBUU 3TOW OMOJIOTHYECKON
KHUJIKOCTH.

[lonumanue MEXaHH3MOB, C IIOMOIIbIO KO-
TOPBIX MPOOUOTHYECKUE OaKTePUU CIHOCOOHBI
MEPEXKUTH CTPECC, BHI3BAHHBIH COJIIMH KETUHBIX
KHCIIOT, OJIr0€ BpeMsi ObUIO NPOTHUBOPEUYHMBBIM,
HO COBPEMCHHBIE — OMICS TEXHOJIOTHH JJIsl aHa-
32 XapaKTePUCTUK IITAMMOB i1 Vivo pacKpblUIN
0eJIKOBbIE M I'€HHBIE CETH, YYACTBYIOLIUE B 3TOM
npoliecce, U OMPESIHIN CIeuPUISCKUEe peak-
LMW, HaOpaBJICHHbIE Ha IPEOJOJICHHE cTpecca

kemun. Tak, oOBIYHBIM OTBETOM JIaKTOOAKTEepUi
Ha CTpEcC XeJUYu SBISAIOTCA: aKTHUBALUS MOJIe-
KYJSIPHBIX MEXaHM3MOB [UIsl TPOTHUBOJICHCTBUS
OKUCIHUTEIIBHOMY M KHCIOTHOMY CTpeccy; HcC-
[10JIb30BAaHUE CUCTEM OTTOKA XKEJIYH, a TAKKE MO-
TU(UKAIKS KEeJIYd ¢ MOMOIIBI0 THAPOIa3 CoJeH
JKETYHBIX KHUCJIOT [62].

HccnenoBanne pe3UCTEHTHOCTH MOJIOYHOKHUC-
TBIX O0akTepuil K (heHOTy MoKa3ayio, 4TO BCE BhIJE-
JICHHBIE KYJIBTYPbl MOJIOYHOKHCIIBIX OaKTEpUH CII0-
COOHBI BBIKMBATH B IPUCYTCTBUU (PEHOJIA C KOHLICH-
Tparueit 0,4%, mpu dTOM CTEEHb BEDKHMBAEMOCTH
kiaeTok y 10 u3 15 TectupyembIx mTaMMoB Oblia
Boime 30% (pucyHok 4). K BbICOKOTOJIEpaHTHBIM
B OTHOIIIEHHH (peHoJa MOKHO OTHEeCTH 4 mTaMma
— Lactiplantibacillus plantarum Wg-1, Lacticasei-
bacillus paracasei Wf-2, Lacticaseibacillus casei
Wf-10 w Lacticaseibacillus paracasei Wf-20 (6onee
40% BBDKMBLIMX KJeTOK). HambGonpiieli ycroitun-
BOCTBIO K (peHory obmanan mramm Lb. casei Wf-10
— 58%, HanmeHblIel — Leuconostoc mesenteroides
Mg-1-10%.

0 10 20 30

40 50 60 70

BrrxmBaeMocTh KeToK, %

Pucynok 4 — Pe3uCTeHTHOCTh MOJIOYHOKHUCITBIX OakTepuii K heHomy

W3BecTHO, YTO BBICOKAss KOHIICHTPAIUS COJH
MPOBOIMPYET B OpraHU3Me MOTEepIo Typropa, Kor-
Jla BOJIa JIBUXKETCSI M3 KIIETKH HApYKy, YTO MPH-
BOJUT K HapyHIeHHIO (hPU3UOJOTUN OaKTepui, ak-
THBHOCTH OTPEICICHHBIX (DEPMEHTOB W OOMEHa
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TOJIEPAHTHOCTHIO K OCMOTHYECKOMY JIaBJIICHHIO
SIBJISIFOTCSL OTJIMYHBIMM KaHUaTaMHi B MPOOUOTH-
KM KaK JUIsl IPECHOBOJHOM, TaK U MOPCKOH aKBa-
KYJBTYPHI, a TaKK€ MOTYT OBITH MCIOJIE30BAHBI B



A.B. Ynxaesa u nip.

MUILEBbIX MPOU3BOACTBAaX. Pe3ynbTaTsl mccieno-
BaHUSI OCMOTHYECKOM YCTOWYMBOCTHU BBIIEICHHBIX
KYJBTYp MOJOYHOKHCIBIX OaKTepuil mpencraBiie-
HBI Ha PUCYHKE 5.

TecTupoBaHue Ha COJIEYyCTOWYUBOCTD BBIJIEICH-
HBIX KYJIBTYP MOJIOYHOKHCIBIX OaKTepuii moKasaro,
YTO BCE OHM CIIOCOOHBI PacTh B MPUCYTCTBUH 6,5%
NaCl, omHako cTeneHbh WX BEDKUBAEMOCTH Pa3iInd-
Ha W 3aBUCHT OT mTamMMma. Hanmenee ocmoTole-
PaHTHBIMH OKa3alHCh WTaMMBbI Limosilactobacillus

120

pontis Rg-9 v Enterococcus durans Wf-71, npoueHT
BBDKMBAEMOCTH UX KJIETOK 8-9%. MakcumanbHyIo
PE3UCTEHTHOCTh K BHICOKOW KOHILIEHTPAIIUU XJIOPH-
na Hatpus npossisu Lb. casei Wf-10 u Lb. para-
casei Wf-20—60% u 56% BbDKUBIINX KIETOK COOT-
BETCTBEHHO. Pa3nuuusi B OCMOTHUYECKON TOJEPAHT-
HOCTH Yy OakTepHajJbHBIX IITAMMOB OOYCIOBJICHBI
pa3IMYHBIM COCTaBOM MX MeMOpaHHBIX (ochonu-
nua0B, a Takke AelictBueM ATd-3aBUCUMOroO IJIu-
uuHOeranHa Tpancrnoprepa QacT [63].

100

P (=3 oo
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BrepxnBaeMocTh KI€TOK, %o
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Illtammer, B 2% NaCl

Mg2 Wg-l Wg3 Wgd Wg8 Weg-35 WE2 WE6 WEI0 WE20 WE71 Rg-9 Rf-3  Ke-l

m4%NaCl  m6,5% NaCl

Pucynok 5 — OcMOTONIEPaHTHOCTH MOJIOYHOKHUCIIBIX OaKTepHii

C 1enplo MOMCKa HOBBIX aHTarOHUCTOB, Y BBI-
JIENICHHBIX IITAMMOB MOJIOUHOKHUCIIBIX OaKTepuit
ObUIa WCCIENOBaHA in Vifro aHTarOHUCTUYECKas
aKTUBHOCTH B OTHOIICHHWH OIMITOPTYHUCTHYECKUX H
MaTOTEHHBIX 0aKTEpUH, a TAKIKE MUKOTOKCHUTEHHBIX
rpuOOB, BBI3BIBAIOIINX 3a00JIEBaHUS PbHIO, 3arpsi3-
HSIOIIIX KOPMOBOE CHIPhE M BOJIy B YCIIOBHSAX aKBa-
KyIsTypsl (Tabmuma 3). CormacHO AaHHBIM, IMONTY-
YEHHBIM B XOJI€ UCCIICJIOBAHUS U MPEICTABICHHBIM
B Ta0mIie 3, Cpe/ BBIICIICHHBIX ITAMMOB €CTh aK-
THUBHBIE aHTATOHHUCTHI KaK B OTHOIIEHWH TPaMITOJIO-
JKUTEIILHBIX, TaK U TPAMOTPUIIATEILHBIX OaKTepUH.
I1aTh HOBBIX IMITAMMOB MOJIOYHOKHCIIBIX OaKTepHil
Pediococcus lolii Wg-4, Lb. paracasei Wf-2, Lb.
pontis Wf-6, Lb. casei Wf-10 u Lb. paracasei Wf-20
MIPOSIBIISUIA  JTOBOJIBHO BBICOKYIO TPOTHBOTPHUOKO-
BYIO aKTHMBHOCTH B OTHOIICHHWH TJIECHEBBIX TPHOOB

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

Crienyer OTMETUTh, YTO HEKOTOPBIC HCCIEaye-
MBbIE IITaMMBbI, Hanpumep, Lacticaseibacillus casei
Wf-10, uMess BBICOKYH) HHTHOMPYIOIIYIO CIIOCO0-
HOCTh B OTHOLICHUH TECT-KYIbTYp, 00JIaianyd HU3-
KOH KHCI0TOOOpa3ylomeld akTHBHOCTBIO. MOKHO
[IPEIIOJIOKUTh, YTO AHTArOHU3M 3THX IITaMMOB,
BO3MOYHO, 00yCJIOBJICH HE TOJBKO JACHCTBHEM Op-
TFaHUYECKUX KHCIIOT, 00pa3yeMbIX MMHU, HO U IPO-
JIYKIMEeW OPYruX aHTUMHUKPOOHBIX METaOOJHUTOB
niu OaktepuouuHoB. VccnenoBanne MOJeKyISIpHO
— OMOXMMMYECKOH NPHPOIBl AHTArOHUCTUYECKON
AKTHUBHOCTHU, HAJINUUE I'€HOB, KOAUPYIOIINUX CUHTE3
0aKTEepPHOLMHOB Y HOBBIX IITAMMOB CTaHET MpeaAMe-
TOM JAJIbHEHIINX UCCIIEJIOBAHNUH B paMKaX IaHHOTO
IIPOEKTA.
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A.B. Ynxaesa u nip.

3akiaouenune

OcCHOBO# ycmexa B CO3JTaHWHM TMPOOMOTHKA SIB-
JsieTcsl MpaBWIIbHBINA BBIOOP 3ddekTuBHOrO N 6€3-
OIIaCHOTO ITaMMa-KaHauaaTa. Hamu u3 chIpbeBhIX
KOMIIOHEHTOB KOPMOB [UIS PbIO OBUIM BBIZEIEHBI
15 HOBBIX IITAMMOB MOJIOYHOKHCIBIX OaKTepHid,
KOTOpBIC B Pe3yJIbTaTe MCCICIOBAHUI OBbLIM HJICH-
TH(UITUPOBAHBI ¥ OTHECEHHI K 9-TH Buaam: Leuco-
nostoc mesenteroides, Lactiplantibacillus planta-
rum, Latilactobacillus curvatus, Pediococcus lolii,
Lacticaseibacillus paracasei, Lacticaseibacillus ca-
sei, Limosilactobacillus pontis, Limosilactobacillus
fermentum, Enterococcus durans, OOnbIIas 4acTh
KOTOPBIX ABIISIETCS MPEACTABUTENIMA HOPMAIbHOU
MUKPOQIIOPHI PHIO.

MHoTHE U3 BHOBb BBIJICJICHHBIX KYJIBTYP MO-
JIOYHOKHUCIBIX 0aKTepUil XapaKTepHU3yIOTCs MITaM-
MOBBIMH OTJIMUUSIMHA OT THIIOBBIX MPEACTaABUTEIICH
WX BUJIOB IO CIIOCOOHOCTH (PePMEHTUPOBATH yTJIe-
BOJHBIE CyOCTPAThl, YCTOMIMBOCTH K aHTHOHWOTH-
KaM, 10 CTEICHH BBIKHUBAEMOCTH B HEOJarompu-
SATHBIX YCIIOBUAX cpeibl. [Ipu m3ydeHnn crexrpa
(hepMeHTaIH YTIIEBOJOB HAMH BBISBICHBI IITAM-
MBI JIAaKTOOANMIII, (DEPMEHTUPYIOIINUE YTIICBOIBI,
HauOoJiee paclpoCTpaHEHHBIC B CHIPHEBBIX KOMIIO-
HEHTaX KOPMOB ISl PeIO, a TakKe MEeHTO030cOpa-
JKUBAIOIIUE IITAMMBbI, CIIOCOOHBIC HUCIIOJIb30BaTh
TPYIHOJOCTYITHBIE YTJIEBOJbI PACTUTEIHLHOTO CHI-
pbs. BeisiBiien mramm Lb. paracasei Wf-20, 06-
JIaIal0U BBICOKOW MPOTEOJUTHUECKON aKTHB-
HOCTBIO, HE XapakTEePHOU I MOJOYHOKHCIIBIX
OakTepuil. DTH MTaMMBI-KaHAUAATHI TIPHA YCIOBUU
WX BKIIOUCHHUS B COCTaB MPOOMOTHKA OyAyT CIO-
cOOCTBOBATH JyUIllIel KOHBEPCHUU M yCBOSIEMOCTHU
KOPMOB IIJIS1 PBIO.

AHanu3 pe3ylibTaTOB MPOBEICHHBIX HCCIEIO-
BaHUH MOKA3bIBAET, YTO BBIJICIICHHBIC ITAMMBI MO-
JOYHOKUCIBIX OakTepuit Lb. curvatus Wg-3, Lb. pa-
racasei Wf-2, Lb. pontis Wf-6, Lb. casei Wf-10 u Lb.
paracasei Wf-20 xapakTepusyloTcs Kak BBICOKOY-
CTOMYHUBBIE K CTPECCOBBIM 3HaUeHUsIM pH, K Makcu-
MaJIbHBIM KOHIICHTPAIIHSIM KeJT4H U (peHoJia, BCTpe-
YAOIIUMCSl B YCJIOBHAX JKEIYJOYHO-KHUIICYHOTO

TakTa pbI0, a TaKXKe KaK CHJIbHbIC aHTAaTOHUCTHI K
MTaTOTCHHBIM OAKTEPHSIM U IUISCHEBBIM TPHOaM.

[Tony4yeHHble JaHHBIE OYAYT CIIy’KUTh OCHOBOU
JUTSL IPOTHO3UPOBAHUS CIOCOOHOCTH HOBBIX IIITaM-
MOB JJaKTOOAKTEepHil K COXPaHCHHIO MMH METa00JIH-
YECKON aKTHUBHOCTH IO MEpe MPOXOXKICHUS uepe3
JKEITYJIOUHO-KUIICUHBI TPakT M IPUKUBAEMOCTHU
B KHIIIEYHUKE PHIO, BEDKHBAEMOCTH B BOJIOEME, B
TOM 4uciie ¢ Mopckoil Bojoi. IlITaMMbl ¢ MEHbIIEH
YCTOMYUBOCTBIO K PA3IUYHBIM KOHIICHTPALIUSIM CO-
JIeH JKeTIHBIX KUCIOT U pH, omHako, obramaromme
BBICOKOW aHTarOHUCTUYECKON aKTUBHOCTBIO, MOTYT
CIIy’)KHTh XOPOIIMMHU KaHIUJaTaMH JUIsl ObICTPOTO
JIM3UCA U TIEJIEBOTO BHICBOOOKICHHSI HEOOXOMMBIX
MeTa0OJIMTOB B YCJOBHSX JKEIYA0YHO-KUIICYHOTO
TpakTa.

Takum 00pa3oM, MOUCK W HCCIIEOBaHUE CTE-
MEHU YCTOWMYMBOCTH HOBBIX IIITAMMOB MOJIOYHO-
KHCIIBIX OakTepuil K HEOIaronpuATHBIM (akTopam
OKpPY’KaroLlel Cpe/ibl, BOCIPOU3BOISLIUM il Vitroy
HEKOTOPBIE YCIOBUS KEIYAOYHO-KUIIIEUHOTO TPaK-
Ta pbIO, a TAaKXKE ONpPEJICIICHUE UX aHTAarOHUCTHYEC-
CKOHl aKTHBHOCTH, TIO3BOJIHMJIO BBISIBUTH IE€PCIIEK-
THUBHBIE ITAMMBI-KAaHIUIATHI IJIs1 CO3[aHUS Ha MX
OCHOBE MPOOMOTHYECKOTO Mperapara Jyis [IeHHBIX
BH/JIOB PBIO B aKBaKyJIbType.

Kondgaukr narepecon

Bce aBTOpbI mpounTany ¥ 03HAKOMJIEHBI C CO-
JepKaHUEeM CTaThU M HE MMEIOT KOH(IJIMKTA WHTE-
pecoB.

DuHAHCHPOBAaHHE

Hannoe uccnenoBanue ¢punancupyercs Komu-
TETOM HayKH MUHHCTEpCTBa 00pa3oBaHUs U HAyKH
PecrryOnmkm Kazaxcran (rpant Ne AP09258412) B
pamkax OropkeTHOH mporpammel 217 «PazsuTue Ha-
yku» 1 noanporpammsl 102 «['panroBoe ¢punancH-
pOBaHHE Hay4HBIX MCCIIEIOBAHUID 110 IPUOPHUTETY
«PanmonansHO€ NCTIOIB30BaHKUE BOJHBIX PECYPCOB,
YKUBOTHOT'O U PACTUTEIBLHOTO MUPA, SKOJIOTHS», J10-
roBop Nel48/36-21-23 ot 07.04.2021r.

References

1 Amal M.N.A., Saad M.Z. (2013) Streptococcosis in tilapia (Oreochromis niloticus): a review. Pertanika J. Trop. Agric.

Sci., vol. 34, no 2, pp. 195-206.

2 AssefaA., Abunna F. (2018) Maintenance of fish health in aquaculture: review of epidemiological approaches for preven-
tion and control of infectious disease of fish. Vet. Med. Int, e 5432497.

3 Ayandele A.A., Oladipo E.K., Oyebisi O., Kaka M.O. (2020) Prevalence of Multi-Antibiotic Resistant Escherichia coli and
Klebsiella species obtained from a Tertiary Medical Institution in Oyo State, Nigeria. Qatar medical journal, vol.1, is. 9, pp.1-6.

133



HCCJ’ICI{OB&HI/IC in vitro HpO6I/IOTI/IquKI/IX CBOMCTB HOBBIX HITAMMOB MOJIOUHOKHCITBIX 6aKTepHﬁ, ICHHBIX ...

4  Balcazar J.L., Blas I., Ruiz-Zarzuela ., Cunningham D., Vendrell D., Muzquiz J.L.(2006) The role of probiotics in aqua-
culture. Vet. Microbiol., vol.114, pp.173-186.

5 Bhatnagar A., Dhillon O. (2019) Characterization, screening, and application of bacteria with probiotic properties isolated
from the gut of Labeo calbasu (Hamilton). Fish. Aquatic Life., vol. 27, pp. 178-189. https://doi.org/10.2478/aopf-2019-0020..

6  Buchinger T.J., Li W., Johnson N.S. (2014) Bile salts as semiochemicals in fish. Chem.Senses., vol.39, is. 8, pp.647-654.

7  Cabello F.C. (2006) Heavy use of prophylactic antibiotics in aquaculture: a growing problem for human and animal health
and for the environment. Environ. Microbiol, vol.68, no7, pp.1137-1144.

8 14 Cabello F.C., Godfrey H.P., Buschmann A.H., Ddlz H.J. (2016) Aquaculture as yet another environmental gateway to
the development and globalisation of antimicrobial resistance. Lancet Infect. Dis., vol. 16, pp.127-133.

9  Carlson J.M., Leonard A.B., Hyde E.R., Petrosino J.F., Primm T.P. (2017) Microbiome disruption and recovery in the fish
Gambusia affinis following exposure to broadspectrum antibiotic. Infect. Drug Resist., vol.10, pp. 143.

10 Chirom Aarti, Ameer Khusro, Rakesh Varghese, Mariadhas Valan Arasu, Paul Agastian, Naif Abdullah Al-Dhabi, Sound-
harrajan Ilavenil, Ki Choon Choi. (2017) In vitro studies on probiotic and antioxidant properties of Lactobacillus brevis strain LAP2
isolated from Hentak, a fermented fish product of North-East India. LWT — Food Science and Technology, vol.86, pp.438-446.

11 Dawood M.A., Koshio S. (2018) Vitamin C supplementation to optimize growth, health and stress resistance in aquatic
animals. Rev. Aquac, vol.10, pp. 334-350.

12 Dawood M.A.O., Koshio S. (2016) Recent advances in the role of probiotics and prebiotics in carp aquaculture: a review.
Aquaculture, vol. 454, pp. 243-251.

13 DiJ., Chub Z., Zhang Z., Huang J., Du H., Wei Q. (2019) Evaluation of the potential probiotic Bacillus subtilis isolated
from two ancient sturgeons on growth performance, serum immunity and disease resistance of Acipenser dabryanus. Fish & Shellfish
Immunol., vol. 93, pp.711-719. https://doi.org/10.1016/j.151.2019.08.020.

14  Doan H.V., Soltani M., Ring E. (2021) In vitro antagonistic effect and in vivo protective efficacy of Gram-positive probi-
otics versus Gram-negative bacterial pathogens in finfish and shellfish. Aquaculture., vol.540, pp.736581. https://doi.org/10.1016/;.
aquaculture.2021.736581

15 EFSA Panel on Biological Hazards (BIOHAZ), Kostas Koutsoumanis, Ana Allende et al. (2021) Update of the list of QPS-
recommended biological agents intentionally added to food or feed as notified to EFSA 13: suitability of taxonomic units notified to
EFSA until September 2020. EFSA Journal., vol.19, is.1,pp.6377. doi: 10.2903/j.efsa.2021.6377

16 Egorov N.S. (1995) Rukovodstvo k prakticheskim zanyatiyam po mikrobiologii [Guide to Practical Microbiology
Exercises].M.: Izd-vo MGU, 186 p.

17 FAO. (2020) The State of World Fisheries and Aquaculture 2020. Sustainability in action. Rome, 224 p. https://doi.
org/10.4060/ca9229en

18 Garc’es MLE., Olivera N.L., Fern"andez M., Rossi C.R., Sequeiros C. (2020) Antimicrobial activity of bacteriocin-produc-
ing Carnobacterium spp. isolated from healthy Patagonian trout and their potential for use in aquaculture. Aquac. Res. https://doi.
org/10.1111/are.14806.

19 Gasser M., Zingg W., Cassini A., Kronenberg A. (2019) Attributable deaths and disability adjusted life-years caused by
infections with antibiotic-resistant bacteria in Switzerland. Lancet Infect. Dis., vol. 19, pp.17-18.

20  Ghosh K., Banerjee S., Moon U.M., Khan H.A., Dutta D. (2017) Evaluation of gut associated extracellular enzyme-
producing and pathogen inhibitory microbial community as potential probiotics in Nile tilapia, Oreochromis niloticus. Int. J. Aquac.,
vol.7, pp.143-158. https://doi.org/10.5376/ija.2017.07.0023.

21 Glanc S. (1998) Mediko-biologicheskaya statistika [Medical and biological statistics]. Per. s angl., M.: Praktika, 459 p.

22 GongL.,HeH., LiD., CaoL.,Ali KhanT., L, Y., Pan L., Yan,L., Ding X., SunY., Zhang Y., Yi G., Hu S., Xia L. (2019)
A new isolate of Pediococcus pentosaceus (SL001) with antibacterial activity against fish pathogens and potency in facilitating the
immunity and growth performance of grass carps. Front. Microbiol., vol. 10, pp. 1384. https://doi. org/10.3389/fmicb.2019.01384.

23 Goutam Banerjee, Arun Kumar Ray (2017) The advancement of probiotics research and its application in fish farming
industries. Research in Veterinary Science, vol. 115, pp.66-77. http://dx.doi.org/10.1016/j.rvsc.2017.01.016

24 Grayfer L., Kerimoglu B., Yaparla A., Hodgkinson J.W., Xie J., Belosevic M. (2018) Mechanisms of fish macrophage
antimicrobial immunity. Front. Immunol., vol. 9, pp. 1105. https://doi.org/10.3389/fimmu.2018.01105.

25 Gueimonde M., Sanchez B., Reyes-Gavilan C.G.D.L., Margolles A. (2013) Antibiotic resistance in probiotic bacteria.
Front. Microbiol., vol.4, pp. 202.

26  HaiN.V.(2015) The use of probiotics in aquaculture. J. Appl. Microbiol., vol. 119, is.4, pp.917-935, https://doi.org/10.1111/
jam.12886.

27 Havenaar R., Huis . (1992) The Lactic Acid Bacteria in Health and Disease/ In: Wood B.J.B. (Ed.) 1. Elsevier, New York,
NY, USA. 199p.

28 Hong S.W., Kim J.H., Bae H.J., Ham J.S., Yoo J.G., Chung K.S., Oh M.H. (2018) Selection and characterization of broad-
spectrum antibacterial substance-producing Lactobacillus curvatus PA40 as a potential probiotic for feed additives. Anim. Sci. J,
vol.89, pp.1459-1467.

29 Hoseinifar S.H., Ringe E., Shenavar Masouleh A., Esteban M.A. (2014) Probiotic, Prebiotic and synbiotic supplements in
sturgeon aquaculture: a review. Rev. Aquacult., vol. 6, pp.1-14.

30 Hoseinifar S.H., Sun Y.-Z., Wang A., Zhou Z. (2018) Probiotics as means of diseases control in aquaculture, a review of
current knowledge and future perspectives. Front. Microbiol., vol. 9, pp.2429, https://doi.org/10.3389/fmicb.2018.02429.

134



A.B. Ynxaesa u nip.

31 Kaktcham P.M., Temgoua J.B., Zambou M.N., Diaz-Ruiz G., Wacher C., P"erez- Chabela M.L. (2018) In Vitro evaluation
of the probiotic and safety properties of bacteriocinogenic and non-bacteriocinogenic lactic acid bacteria from the intestines of Nile
Tilapia and common carp for their use as probiotics in aquaculture. Probiotics Antimicrob. Prot., vol.10, nol, pp.98-109. https://doi.
org/10.1007/s12602-017-9312-8.

32 Krumperman Paul H. (1983) Multiple Antibiotic Resistance Indexing of Escherichia coli to Identify High-Risk Sources of
Fecal Contamination of Foods. Applied and environmental microbiology, vol.46, no. 1, pp.165-170.

33 Kuebutornye F.K.A., Abarike E.D., Lu Y., Hlordzi V., Sakyi M.E., Afriyie G., Wang Z., Yuan Li Y., Xie C.X.(2019) Mecha-
nisms and the role of probiotic Bacillus in mitigating fish pathogens in aquaculture. Fish Physiol. Biochem., vol. 46, pp. 819-841.
https://doi.org/10.1007/s10695-019-00754-y

34 LeB., Yang S.H. (2018) Probiotic potential of novel Lactobacillus strains isolated from salted-fermented shrimp as antago-
nists for Vibrio parahaemolyticus. J. Microbiol., vol.56, pp. 138-144. https://doi.org/10.1007/s12275-018-7407-x.

35 Merrifieldd D.L., Dimitroglou A., Bradley G., Baker R.T.M., Davies S.J. (2010) Probiotic applications for rainbow trout
(Oncorhynchus mykiss Walbaum) I. Effects on growth performance, feed utilization, intestinal microbiota and related health criteria.
Aquacult. Nutr., vol. 16, is.5, pp.504-510, https://doi.org/10.1111/j.1365-2095. 2009.00689 x.

36 Metodicheskie ukazaniya po sanitarno-epidemiologicheskoj ocenke bezopasnosti i funkcional'nogo potenciala probi-
oticheskih mikroorganizmov, ispol'zuemyh dlya proizvodstva pishchevyh produktov: Metodicheskie ukazaniya.[ Methodological
guidelines on sanitary and epidemiological assessment of safety and functional potential of probiotic microorganisms used for food
production] (2011) M.: Federal'nyj centr gigieny i epidemiologii Rospotrebnadzora, 104 p.

37 Musharrafieh R., Tacchi L., Trujeque J., et al. (2014) Staphylococcus warneri, a resident skin commensal of rainbow trout
(Oncorhynchus mykiss) with pathobiont characteristics. Vet. Microbiol., vol.169, no 1-2, pp. 80-88.

38 Nandi A., Banerjee G., Dan S.K., Ghosh K., Ray A.K. (2018) Evaluation of in vivo probiotic efficiency of Bacillus amy-
loliquefaciens in Labeo rohita challenged by pathogenic strain of Aeromonas hydrophila MTCC 1739. Probiotics Antimicrob. Pro-
teins., vol. 10, is.2, pp. 391-398, https://doi.org/10.1007/s12602-017-9310-x.

39 Narayanan Gobi, Baskaralingam Vaseeharan, Jiann-Chu Chen, Ravichandran Rekha, Sekar Vijayakumar, Mahalingam
Anjugam, Arokiadhas Iswarya. (2018) Dietary supplementation of probiotic Bacillus licheniformis Dahbl improves growth perfor-
mance, mucus and serum immune parameters, antioxidant enzyme activity as well as resistance against Aeromonas hydrophila in
tilapia Oreochromis mossambicus. Fish and Shellfish Immunology, vol. 74, pp. 501-508.

40 Nayak S.K. (2010) Probiotics and immunity: a fish perspective. Fish Shellfish Immunol., vol. 29, pp. 2-14.

41 Novik G.I. i dr. (2006) Biologicheskaya aktivnost' mikroorganizmov-probiontov [Biological activity of probiont microor-
ganisms]. Prikl. biohim. i mikrobiol., vol.42, no2, pp. 187-194.

42  Okocha R.C., Olatoye 1.0., Adedeji O.B. (2018) Food safety impacts of antimicrobial use and their residues in aquaculture.
Public Health Rev., vol.39, pp. 21.

43 Rico A., Phu T.M., Satapornvanit K., Min J., Shahabuddin A., Henriksson P.J. et al. (2013) Use of veterinary medicines, feed
additives and probiotics in four major internationally traded aquaculture species farmed in Asia. Aquaculture, vol. 412, pp.231-243.

44  Ringe E., Doan H.V., Lee S.O., Soltani M., Hoseinifar S.H., Harikrishnan R., Song S. K. (2020) Probiotics, lactic acid bac-
teria and bacilli: interesting supplementation for aquaculture. J. Appl. Microbiol., vol.129, is.1, pp. 116-136. https://doi.org/10.1111/
jam.14628.

45 Rotchell D, Paul D. (2016) Multiple Antibiotic Resistance Index. Fitness and Virulence Potential in Respiratory Pseudo-
monas aeruginosa from Jamaica. Journal of Medical Microbiology. vol.65, pp.251-271.

46 Ruiz L, Margolles A and Sanchez B. (2013) Bile resistance mechanisms in Lactobacillus and Bifidobacterium. Front. Mi-
crobiol., vol.4, pp.396. doi: 10.3389/fmicb.2013.00396

47 Sanger F., Niclein S., Coulson A.R. (1977) DNA sequencing with chain-terminating inhibitors. Proc. Natl. Acad. Sci. USA,
vol.74, pp.5463-5467.

48 Sergaliev N.H., Andronov E.E., Pinaev A.G.(2019) Izuchenie mikroflory osetrovyh vidov ryb, razvodimyh v UZV s prim-
eneniem metodov metagenomiki [Study of microflora of sturgeon fish species bred in UCV using metagenomics methods] Sbornik
nauchnyh trudov KNCZV. vol. §, nol, pp.63—-68.

49  Soltani M., Ghosh K., Hoseinifar S.H., Kumar V., Lymbery A.L., Roy S., Ringe E. (2019) Genus bacillus, promising pro-
biotics in aquaculture: Aquatic animal origin, bio-active components, bioremediation and efficacy in fish and shellfish. Rev. Fish. Sci.
Aquac., vol.27, is.3, pp.331-379. https://doi.org/10.1080/23308249.2019.1597010.

50 Soltani M., Lymbery A., Song S.K., Hossein-Shrkarabi P. (20190 Adjuvant effects of medicinal herbs and probiotics for
fish vaccines. Rev. Aquac., vol.11, pp.1325-1341. https://doi.org/10.1111/raq.12295.

51 Steenbergen L., Sellaro R., van Hemert S., Bosch J.A., Colzato L.S. (2015) A randomized controlled trial to test the effect
of multispecies probiotics on cognitive reactivity to sad mood. Brain Behav. Immun., vol. 48, pp. 258-264.

52 Stentiford G., Neil D., Peeler E., Shields J., Small H., Flegel T. et al. (2012) Disease will limit future food supply from the
global crustacean fishery and aquaculture sectors. J. Invertebr. Pathol., vol.110, pp. 141-157.

53 Stentiford G.D., Sritunyalucksana K., Flegel T.W., Williams B.A., Withyachumnarnkul B., Itsathitphaisarn O., Bass D.
(2017) New paradigms to help solve the global aquaculture disease crisis. PLoS Pathog., no 3. — e1006160.

54 Stoyanova L.G., Ustyugova E.A., Netrusov A.1.(2012) Antimikrobnye metabolity molochnokislyh bakterij: raznoobrazie
i svojstva [Antimicrobial metabolites of lactic acid bacteria: diversity and properties] Prikladnaya biohimiya i mikrobiologiya, vol.
48, no3, pp.259-275

135



HCCJ’ICI{OB&HI/IC in vitro HpO6I/IOTI/IquKI/IX CBOMCTB HOBBIX HITAMMOB MOJIOUHOKHCITBIX 6aKTepHﬁ, ICHHBIX ...

55 Tanwarl., Das S., Fatima Z., Hameed S. (2014) Multidrug resistance: an emerging crisis. Interdiscip. Perspect. Infect. Dis.
e 541340. http://dx.doi.org/10.1155/2014/541340

56 Thilsted S.H., Thorne-Lyman A., Webb P., Bogard J.R., Subasinghe R., Phillips M.J., et al.(2016) Sustaining healthy diets:
the role of capture fisheries and aquaculture for improving nutrition in the post-2015 year. Food Policy, vol. 61, pp.126-131.

57 Wang Y.B., Li J.R., Lin J. (2008) Probiotics in aquaculture: challenges and outlook. Aquaculture, vol. 281, pp.1-4.

58 Wasko A., Polak-Berecka M., Gustaw W. (2013) Increased viability of probiotic Lactobacillus rhamnosus after osmotic
stress. Acta Aliment., vol.42, is.4, pp.520-528.

59  World Bank (2013) Fish to 2030: prospects for fisheries and aquaculture. In Agriculture and Environmental Services Dis-
cussion Paper, no 3.

60 Ying Chen, Leilei Yu, Nanzhen Qiao, Yue Xiao, Fengwei Tian, Jianxin Zhao, Hao Zhang, Wei Chen and Qixiao Zhai.
(2020) Latilactobacillus curvatus: A Candidate Probiotic with Excellent Fermentation Properties and Health Benefits. Foods, vol.9,
pp-1366. doi:10.3390/foods9101366

61 Zheng J., Wittouck S., Salvetti E., Franz C.M.A.P. et al. (2020) A taxonomic note on the genus Lactobacillus: Description
of 23 novel genera, emended description of the genus Lactobacillus Beijerinck 1901, and union of Lactobacillaceae and Leuconosto-
caceae. Int. J. Syst. Evol. Microbiol, vol.70, pp. 2782-2858. doi:10.1099/ijsem.0.004107

62 39 Zokaeifar H., Balcdzar J.L., Kamarudin M.S., Sijam K., Arshad A., Saad C.R.(2012) Selection and identification of non-
pathogenic bacteria isolated from fermented pickles with antagonistic properties against two shrimp pathogens. J. Antibiot. (Tokyo),
vol.65, is.6, pp.289-294.

63 60 Zommiti M., Connil N., Hamida J.B., Ferchichi M. (2017) Probiotic Characteristics of Lactobacillus curvatus DN317,
a Strain Isolated from Chicken Ceca. Probiotics Antimicrob. Proteins, vol.9, pp.415-424.

136



4-0011M
300J10I'us

Section 4
ZOOLOGY

Paznen 4
300J10I'us



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

FTAMP 34.33.19 https://doi.org/10.26577/eb.2021.v89.14.13

I.A. EceﬂﬁeKOBal*Q, K.H. MaTKepiM2®

'KP BFM FK 3oomnorus uHCTUTYTHI, KasakctaH, AjIMarsl K.
2AGaii ateiHarsl Kasak YITTBIK TI€Iarorukaibik yHuBepeuTeTi, Kazakcran, AMarsr K.
*e-mail: esenbekova_periz@mail.ru

«AATbIHEMEA» M¥TI1 TEPPUTOPUACBIHAATDI
MANAAADI XXAPTbIAAU KATTbIKAHATTbIAAPADIH,
(HETEROPTERA) TAKCOHADIK K¥PAMbDI

Makarapa «AATbIHEMEA» MEMAEKETTIK YATTbIK TabuFM MapkiHiH TepputopuscbiHaarbl 2020-
2021 >KblAAAPAQFbl 3epTTey HaTMXKeAepi OOoMbiHIIA MalAaAbl >KapTblAai KaTTblKaHATTbIAAPbIHA
(hayHUCTHMKAABIK-3KOAOTUSIABIK, LLIOAY >KaCaAFaH. 3UsIHAbI HACEKOMAAP MeH KEHEAEPAIiH CaHblH Tabuin
petTeyae MaHpi3bl 6ap 3ooartap MeH 3oodumTodartap ayHacbl 6epiAreH. 3epTTey HoTMXKeCiHAe
KYPABIK, YKapTblAai KaTTblKaHATTbIAAPbIHbIH 4 TYKbIMAACBIHBIH, 67 TYPi @aHbIKTaAAbL. 3epTTeY HOTUXKeAepI
GonbIHILA AHLIbI KaHAaAaAap TyKbiMaachl (Nabidae: 3 Tybic — Prostemma (1 Typ), Nabis (12 typ), Hi-
macerus (1 Typ) MeH Ycak, >KbIpTKbIWTap TykbiMaacbiHaH (Anthocoridae: 3 Tybic — Anthocoris (6 Typ),
Temnostethus (1 Typ), Orius (7 Typ) — 14 TypaeH, XbIpTKbilTap TyKbIMAAChiHaH (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 ke3swecizaep TyKbiMaacbiHaH (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 iiHAE KOPEKTIK GaiAaHbIChl XafFbiHaH 38 Typ
— 300cpartap (Nabidae, Anthocoridae, Reduviidae TykbiMaac exiaaepi), aa 29 Typ — 30o0cuTocpartap
(Miridae TykbiMaac exiaaepi) 60AbIN Tabbiraabl. XKbIPTKbILW KaHAAAAAAP XKa3 60Mbl GAPAIK, KEPAEPAE
Ke3AeCceAi, oAap TaburaTTarbl 9PTYPAI OYbIHASK ThIAAPADBIH, KYMbIPTKAAAPbI, AEPHOCIAAEPI XKBHE epecek
AapaAapbiMeH KopekTeHeAl. AeMek, 3USHAbI )KOHAIKTEPMEH >KaHe KEHEAEPMEH KOPEKTEHIM, OAAPAbIH,
CaHblH GMOAOTUSABIK, )XOAMEH PETTENAI, COMNTIN TaburaTKa Ken nanaa KeATipeai.

Tyiin ce3aep: AaTbiHemen MYTII, namaaAbl >KapTbiAai  KaTTblKaHaTTbiAap, Heteroptera,
XKbIPTKbILITAP, TAKCOHABIK, KYPambl.

P.A. Esenbekova'*, J.N. Matkerim?
TInstitute of Zoology KN MES RK, Kazakhstan, Almaty
2Kazakh National Pedagogical University named after Abai, Kazakhstan, Almaty
*e-mail: esenbekova_periz@mail.ru

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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TakcOHOMMYECKHMI1 COCTaB MOAE3HbIX MOAYXKECTKOKPbIAbIX
(Heteroptera) locyaapcTBEHHOro HaLMOHAALHOTO NMPUMPOAHOrO NMapka «AATbIH-DMeAb»

B cratbe npeacTaBAeH hayHMCTUUECKO-3KOAOTMYECKMIA 0030p MOAE3HbIX MOAY>KECTKOKPbIAIX
HAaCeKOMbIX Ha TeppPUTOPUU FOCYAAPCTBEHHOrO HALMOHAALHOTO MPUPOAHOrO Mapka «AATbIH-DMEAb»
B 2020-2021 roaax. [NpeactaBaeHa chayHa 300¢aroB U 300pUTOdAroB, MMmelollas 3HavyeHue B
€CTeCTBEHHOWM PeryAsumMmM UMCAEHHOCTM BPEAHbIX HAaCeKOMbIX U KAellen. B pesyabtaTe MccaeAoBaHMS
BbISIBAEHO 67 BUMAOB M3 4 CEMENCTB Ha3eMHbIX MOAY>KECTKOKPbIAbIX HacekoMbiX. 1o pe3yAbraTam
MNCCAEAOBAHMIA M3BECTHbI BUAbI M3 CEMENCTBA OXOTHMYbKUX KAoMoB (Nabidae: 3 poaa — Prostemma (1
B1AOB), Nabis (12 Buaos), Himacerus (1 BMA) M cemencTBa MEAKMX XMLIHMKOB (Anthocoridae: 3 poaa
— Anthocoris (6 B1aoB), Temnostethus (1 Bua), Orius (7 BUAOB) — MO 14 BMAOB, N3 CEMENCTBA XMLLHbIX
(Reduviidae: 7 poaos — Empicoris (1 Bua), Holotricius (1 Bua), Reduvius (1 Bna), Oncocephalus (1 Bua),
Coranus (3 Buaa), Rhynocoris (2 Buaa), Vachiria (1 Bua) — 10 BUAOB, M3 cemelicTBa cAenHsakos (Miridae:
11 poaos — Deraeocoris (5 BuaoB), 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 B1aA0B. M3 H1X MO TpohrUecKon creumasmsaumm
38 BnaOB — 300charu (npeacraBuTean cemerictea Nabidae, Anthocoridae, Reduviidae), a 29 Bnuaos —
300dmTohar (npeacTaBuTeAr cemeitctea Miridae). XuLHbIe KAOMbI BCTPEYAOTCS MOBCIOAY B TEUYEHME
BCEro A€Ta, OHM MUTAIOTCS ANLAMM, AMYMHKAMM M B3POCABIMM OCOOSIMM PA3AMUHbBIX YAEHUCTOHOIMX
B npupoase. CAepOBaTEAbHO, MUTAsSCb BPEAHbIMM HACEKOMbIMM M KAELIaMM, OHU PEryAMpyloT MX

UMCAEHHOCTb BMOAOTMYECKMM MyTEeM, MPUHOCS TEM CambiM BOAbLLYIO MOAb3Y NMPUPOAE.
KaroueBble caoBa: THII «AATbIH-DMeAb», MOAE3HbIE MOAY>KECTKOKPbIAble, Heteroptera, 30ocary,

TaKCOHOMMYECKMI COCTaB.

KsbickapTtynap

MY¥TII — MmeMJIeKeTTiK YATTHIK TaOuru napk, KP
bFM tK — Kazakcran Pecriybnukace! bimim xone
Feueim muaHCTpIIT] FHUIBIM KOMHTETI

Kipicne

Kymbicta AnTbIHEMEN YATTHIK TaOWFM Mapki
TEPPUTOPHUSCHIHIAFEl KYPJIBIKTAFbl Maifanbl Kap-
ThIJIAH KaHATTBIKAHATTAPFA OKOJOTHSIIBIK JKOHE
¢dayHucTik 1momy sxacanraH. JKapTbuiaii KaTTbl-
KaHaTThlJIap — HACEKOMIAp OTPSIIBIHAAFBI €H YIIKEH
oTpsnrapablH  Oipi. Omap Typmi OwmoronTapaa
TIPIIUTIK €Tir, OWOreOleHO3aFrbl OHOIOTHSIIBIK
IpoLecTepAe MaHbI3Ibl pen aTkapaapl. PayHara
3USTH/IBI JKOHJIIKTEP MEH KEeHEJIEP/IiH CaHbIH IEKTEeY
YIIiH MaHbI3bI O6ap 300¢uTOdartap MeH 300¢parrap
xatazgpl. JKBIPTKBIL >KapThlIall KaTThIKAHATTHUIAD
OPTYPITL KOHIIKTEPMEH KopekTeHemi. Onap TOTbI-
pak OeTiHJe, aramIThl JKOHE WIONTI OCIMIIKTEepe
Tipminik ereni. Epecek mapamapel Hemece Ky-
MBIPTKATAphl KBICTAWbl. AHAIBIKTAPBI KYMBIPT-
KaJapblH OCIMIIKTepAiH OpTypii OeiikrepiHe
opHanacteipanbl. lepHocingepi 5, cupek 4 mamy
caThUIApBIHAH OTell. ©OIeMIe KEeH TapaifaH.
3epTTey HOTIKECiHIE 013 3USHABI OKOHIIKTED

MEH KEHEJEpAiH CaHbIH OWOJOTHSIIBIK YKOJIMEH
PETTEUTIH maiianbl KBIPTKBIII JKAapThUIAH Kart-
THIKAHATTHUIAP/IBI AHBIKTAJIBIK, OJIAPJBI 3HSHIIBI
JKOHIIKTEPMEH KYpecyIiH OMOJIOTHSIIBIK OMiCiHIIe
Kosganyra Oojaael. Omap opTypJli MOACHU JKOHE
TaOWFu  OWOIICHO3MAp/bl  MEKCHJEHII  KoHe
KOHIIKTEPAIH KYMBIPTKAIAPHI, IEPHICIIAEP] KIHE
epecek jJapaiapbiMeH KOpeKkTeHe[i. JKbIpTKbImTap
a3 OOUBI OapibIK JKepiepiae Ke3eceli, OJapIblH
CaHbl AHTPOIIOTCHII OWOIleHO3JapFa KaparaHaa
Taburu OuoreHo3aapaa ke [1-9].

KapTpaii KaTThIKAaHATTBLIAP OTPSIABI HKAMIIbI
COHFBI JKBUIIAPAAFbl  IIETENIIK  OMeOueTTepre
1IOJTy ’Kacacak, >KapThUlall KaTThIKaHATTBUIAPJIbIH
CUCTEMAaTUKAaChl, OWOJOTHACHI, DKOJOTHSICHI MEH
ABOJTIOITUSCHIHBIH COHFBI )KBIIAPAaFbI JKETICTIKTEPl
[10-15] xapusnanraH.

Astopnap AnrsiHemMen MYTII teppuropus-
CBIHBIH JKapThUJIall KaTThIKAHATTHUIAPBIHBIH Oacka
TYKBIMJAC TYPJIEPIH 3epTTeN, Maxajajap xKa-
pusinaras [16-18], anm mapkTiH maiganbl KapThUiai
KaTTHIKAaHATTHUIAPHI 3€PTTEIIMETeH, COHJIBIKTAH OyIT
YKYMBIC ©3€KTi OOJIBIIT TaOBLIA b

3eprrey Makcatsl — AnteiHemen MY¥TIL
TEPPUTOPUSCHIHBIH Taljanbl >KapThUlall KaTTbl-
KaHATThUIAPBIHBIH TYP KYpPaMbIH, OHOJIOTHSICHI, KO-
JIOTHSICHIH JKOHE TapalyblH 3€PTTEY.
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Marepuangap MeH 3eprTTey daicTepi

3epTTey KYMBICTAPhl ATTBIHEMEN MEMJICKETTIK
WITTBIK TaOWFH TapK Tteppuropusiceinna 2020-
2021 skeuimapel okypriziani. Hacexompap kek-
TeMA€ KYyH O>KbUIBIHFAaHHAaH KeWiH KbIcTay Kese-
HIHEH OsiHa OacTaiijibl, COWTIm OapJibIK Kap-
ThUIAH KaTTHIKAHATTHUIAPABIH OCJCEH/II TipIILIiTi
Oactamamel. KypibIk  KapTbUTaifi  KaTTHIKAHAT-
TBUIAPBIH KMHAY YIIIH IIONTECiH OCIMIIKTEepi,
OyTaJIbl )KOHE arall ©CiMIIKTEP i YHTOMOJIOTUSITBIK
CY3TIMEH Opy apKbUIbI, aramrap MEH OyTajapibl
Kepre TocereH MaTallapFa CUIKY apKbLIbl, COHJIai-
aK ecCIMIIKTep >KaObIHBIH >KOHE TaMblp OeJiriH
TeKcepy apKbLII yeTamast [3, 19].

3epTTey HITHAKeIEPi MeH Tajaay

Makanaga AnTeiHEMenl TaOWFW TapKi Teppu-
TOpPUSCBIHAA KUHATFaH JKapThutall KaTThIKaHAT-
ThITAPFa SKOJOTHSUTBIK-(ayHUCTHKAIBIK MIONTY Kejl-
TipUIreH. 3epTTey HOTUKECIH e 4 TYKBIMIACThIH 67
TYpi aHbIKTAN/IbI. TOMEH/IE aHBIKTAIFaH TYPIEPAiIH
AHHOTANFSUTBIK Ti3iMi OepiiTeH.

Anuvl Kanoananap mygsimoacsl — Nabidae

TykpiMaacka keH Ttapanran 400 Typ Kipenmi.
byn nene wemmepi maFblH KOHBI3IAP, ONIETTE
3-teH 12 mm-re nediin sxereni. [llanFeiamgap MeH
Oakrapma OuWik ImenTi TayJbl JKepieple Kui
ke3necenmi. JlepHocimmepi MEH epecek aapaiapbl
— JKBIPTKBIIITAp; JKYMCaK JCHENI KOHIIKTEPMEH
KopekTeneni [1-2, 20-21].

Prostemma kiborti Jakovlev, 1889. Ke3puaysi3
kopaoHbl, Kei3butayeis matkansl.  14.06.2020.
14, 29; ¥s3wmbOynak xopmoubl, Konakbaiicaii
markanel, 18.08.2020. 24, 29; 20.06.2021. 143,
1 Q. O KaKCHI KBUTHTHIH JKEPIIEP/IC TIPIILTIK €TE/Ii:
KapTacThl OeTKeWnepne, Kyprak MIaJIFbIHAAp/A.
On  TactapAelH acThIHAA JKOHE  OCIMIIKTEp
*aObIHBI acThiHJA Ke3ziecemi. Oy KaHaaJapMeH
KopekTeHeni [1-2].

Nabis sareptanus Dohrn, 1862. Kimi xoHe
Ynken Kankan taymaper. 10.08.2020. 13, 29;
20.06.2021. 14, 19. Tomslpak OeTiHge copaH
MIeNTePIiH aCThIHAA TipIIiTiK eTei. JKerpTKem [ 1].

Nabis flavomarginata Scholtz, 1847. Ileiran
KOPJIOHBI, WHTpa3oHanb/el Ouotor, 08.07.2020.
14, 19; MeOy1ak kopaonsl, 09.08.2020. 24, 19;
19.06.2021. 23, 29. On acTBIK TYKbIMIACTaphIHIA,
JKOHBIIIIKA, dCTapIieTTe Kezaece . JKpIPTKbIIIL, YCaK
JKOHIIKTepMEH KopekTeHemi [1].

Nabis brevis brevis Scholtz, 1847. Ilsiran
KOPJOHBI, HHTPa30HabIbl 6noror, 08.07.2020. 24,
19. Mezogurrik Typiep, Me30(GUTTIK yaacKenepe
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(caitnap, OyJaKTapra *KaKblH MIAJFBIHAAP KOHE T.0.)
TipmIimk etemi. KenmkopekTi ®KeIpTKoI [1].

Nabis ferus (Linnaeus, 1758). Kei3bliaybi3
koproubl, Kpsputaysis  matkansl.  24.06.2020.
34, 29; 10.07.2020. 24, 19, Taifrak maTkaisl,
20.06.2021. 13, 19Q; IIbran KOPIOHBI, HHTPA30-
Hanbael Ouoron, 08.07.2020. 343, 49; Kiu xone
Ynken Kankan Taynapsl, liie e3eHiHIH opTa arbiCHI,
19.06.2021. 23, 19, ¥3embyrak kopmousl, Ko-
nakOaiicaii markane, 18.08.2020. 24, 19;
19.06.2021. 24, 39 + HI-IV JlaMy CaTbICBIH/IAaFbl
nepuaciagep. JKeiprkpim.  [eiObiHIap, ecimaik
outTepi, MUKaganap, KaHalanap JKOHE OJapIIblH
IepHaciIIepiMeH KopekTeHeHemi [1-2].

Nabis palifer Seidenstucker, 1954. ¥3b1HOy1aK
xopaonsl, Konakbaiicaii markansl, 18.08.2020. 24,
29; 19.06.2021. 18, 29. XKeprkeuu. On moHm;i
eCIMJIIKTEp MIAIFbIHAApbIHA Ke3aece i [1].

Nabis punctatus punctatus A.Costa, 1847.
Taiirak markane;, 21.06.2020. 14, 19; Ileran
KOPJOHBI, HHTPa3oHaIbI6I 6uoTor, 08.07.2020. 13,
29Q; Mlonak Taynapsl, KpiparThl gama. 20.06.2021.
23, 19. donni, OypmakTsl (KOHBIIIKA, O€/1e) XKoHE
Oakia gakpuiapaa kesaeceni. Koiprkpi [ 1-2].

Nabis rugosus (Linnaeus, 1758). Ileiran
KOPJOHBI, HHTPa30HaIbIk6!I 6noTorr, 08.07.2020. 24,
29; ¥3p1HOYI1aK KopaoHsl, KoHakbaiicail maTKasl,
18.08.2020. 24, 19; 19.06.2021. 13, 1Q + IV namy
CaTBICBIHIAFHI 4 JCPHOCUT. OPTYPJIi OMOTONTApIaFbI
HIONTECIH OCIMIIKTEPIE TIPIIUTIK eTe i, JKbIPTKBIIIL.
Omn eciMaik OUTTEpi, IMKaAATap MEH jKail Ke3IIeci3
KaHJaJalapAaelH JACPHOCUIACpIMEH JKoHE Oacka
KOHJIIKTEPMEH KopekTene i [1].

Nabis sinoferus sinoferus Hsiao, 1964. 1llbran
KOPJOHBI, HHTPa30HaIbIb6!I 6noTorr, 08.07.2020. 13,
29; ¥3pHOYI1aK KopaoHsl, KoHakbaiicail maTKasl,
18.08.2020. 24, 29; 19.06.2021. 24, 29. On ne-
Ti3iHEH IUKamadapIblH, KaHIadalapablH KYMBIPT-
KaJlapbl JKOHE JIepHAcIiepiMeH KopekTene i [1].

Nabis  christophi Dohrn, 1862. Kankan
Taynapsl, Ine eseniHiH opta arbicel, 10.07. 2020.
14, 29; Xauroraii xopmonsr. 09.07.2020. 243,
19; 19.06.2021. 13, 19. Keipreuu. On mesmi
JKOHE IIMOJICUTTI JKepiepaeri ©3¢H aHFapJIapbIHBIH
HIETIHJIE ©CeTiH OyTanapabiH acTeinaa (Atraphaxis,
Clematis xone 1.0.) Tipmrinik ereni. Lllentep men
eCiMIIK *aOBIHBIHBIH acThIHIA Ke3aecemi [1].

Himacerusmaracandicus(Reuter, 1890). [LIprran
KOPJIOHBI, WHTpa3oHabasl Ouotom, 08.07.2020.
23, 19; ¥swmmOynak xopaonsl, Kownaxbalicai,
18.08.2020. 2, 3Q. On 6uik menTecinai oCiMIiK-
TepJie, dcipece MaTHIPTYIIIep e, TOBIPAK OCTiH/IE,
Keime OyTamapaa Tipuritik eremi. JKeIpTKpIm. ¥ cak
HACeKOMJIapMEH KopekTene i [1].



I1.A. Ecentexona, JXK.H. Markepim

Nabis brevis ferghanensis Remane, 1964,
[Mlonak Taymnapsl, KeIparThl aaia, 13.04.2020. 14,
19; Kesbutayss markansl. 14.04.2020. 23, 19;
19.06.2021. 13, 29. Tayna ken Tapairan. Meso-
¢buTTi OMoTonTapaa Tipmiaik erexdi. KeIpTKeImI [1].

Nabis sareptanus Dohrn, 1862. Illbiran kop-
JIOHBI, UHTpa3oHaibAbl Ouortom, 08.07.2020. 14,
29Q; ¥3pHOYIIaK KOpaoHbI, KoHnakbaiicaii maTkaibl,
18.08.2020. 13, 19. On copraH Kepiepae, OHbIH
irHAe enoyip bUIFAAaHFaH JKepieple TIPLIIiK
eTeli, TombIpaK OeTiHIe opTYpIIi copaH MeNnTepIiH
acTeIHga Ke3aecei [1].

Nabis nigrovittatus tianshanicus (Kerzhner,
1981). IllprraH KOPAOHBI, HWHTPA30HAIBIBI OHO-
tor, 08.07.2020. 14, 29; 19.06.2021. 24, 29;
Kpi3putaysis  kopmoHbl, KeI3bUIaybi3 — IIATKAIBL.
09.08.2020. 14, 29. Mesodunbai Guoronrapia
Tipmrinik erei. Xeiprrpmm [1].

Yeax  oceipmyvriumap
Anthocoridae

Onap AnTapkTHKagaH 0Oacka OapiibIK KOHTH-
HeHTTepae kesneceni. JleHe wedmmepi Kimriey,
V3BIHABIFBI HeOaphI 1,5-5 MM xxeTemi. Onap HeTi3iHeH
yCaK IKOHJIKTCPMEH: KCHEJEPMEH, TPUIICTEp-
MeH, eciMJIiKk OuTTepiMeH KopekTeHeni. Kenreren
TYPJIEpPi «Hai ATkl )KOHIIKTEP)» CAHATHIHA YKATAJIBI.
OciMIliKTepre calblHFaH >KYMBIPTKATAP/BIH CaHbI
130-ra xybIK. 3-5 KYHHEH KeHiH onapiaH nep-
HOCUIJIEp IIBIFA/IbI, OJapAbIH 6Ccy Ke3eHI KeM e-
renjie 20 KYHre CO3bLIaIbl, OCHI YaKbIT IIIIHJIE oJ1ap
JlaMYBIHBIH Oec Ke3eHiHeH oTeli. Epecek napanapbl-
HBIH TIpIIUTIK Y3aKTHIFEI IIaMaMeH 35 kyH [21-29].

Anthocoris angularis Reuter, 1884. Taiirak
markanel, 21.06.2020. 18, 29; 20.06.2021.
24, 29. Tangapma mammasl. On Typii sKambIpak
OypresiepiMeH koHEe Oacka Typsi HaceKoMap
JIEpHOCLIIEpIMEeH KOpeKTeHesi [6, 22].

Anthocoris limbatus Fieber, 1836. Iie eo3eni
xaranaybsl. 10.07.2020. 24, 19; 20.06.2021. 24,
29Q. Keiprkei. Tanga Tipuriiik erexi [6, 22].

Anthocoris  nemorum  (Linnaeus, 1761).
Kp3bunaysi3 markanst. 09.07.2020. 243, 29; Taitrak
mwarkaisl, 21.07.2020. 23, 19; ¥3bmOy1aK Kopao-
uel, Konakbaiicaii matkansr, 19.08.2020. 24, 29;
20.06.2021. 13, 29Q. Illenrecin, OyTa *oHe aram
eciMaikTepinze Tipminik ereni. Ken 3oodar [6, 22,
30-32].

Anthocorispilosus (Jakovlev, 1877). Kei3blnaysi3
kopaonbl, Kei3putaysis matkansl. 14.06.2020. 13,
29Q; ¥3pHOYIIaK KOpaoHbI, KoHnakbaiicaii maTkaibl,
18.08.2020.37,29; 19.06.2021. 23, 2%. Tay erexk-
TepiHe eNTeCiHAl eciMIiKkTepae, OyTanapaa xKoHe
aramrapaa kem Kkesmecerdi. JKBIPTKBIII, ©CIMIIIK
ouTTepiMeH, TPUIICTEPMEH KopekTeHe i [6, 28].

MYKbIMOAcsl — —

Anthocoris nemoralis (Fabricius, 1794). Kpi3bui-
aybI3 KopoHbl, Kp3binaysi3 matkansl. 14.06.2020.
24, 39; ¥YsmmOynak kopmonsl, Konakbaiicaii
markaibl, 18.08.2020.37,29;19.06.2021. 13, 29.
JKerprreim. O menTecin eciMIOikTepae, Oyramapaa
JKOHE aralTap/ia Kell MeJiepae kesuecesi [6, 33].

Temnostethus reduvinus mesasiaticus Elov &
Kerzhner, 1977. lllpiran KOpAOHBI, HHTPA30HABIBI
ouoron, 08.07.2020. 13, 29Q; Ke3buiaysz Kop-
nonbl, Keseutaysis markansl. 09.07.2020. 13, 19Q;
Y3eHOYITaK KOopaoHbl, KoHakOaiicait miaTKaisl,
18.08.2020. 24, 29: 19.06.2021. 13, 29Q. Tan
(Salix) wmen Tepekre (Populus) KaOBIK acThl
MEH KaOBIFBIHAA Ke3Jeceli, OciMIOik OuTTepi,
CBIMBIpIIAPMEH KOpekTeHei [6, 28].

Anthocoris sibiricus Reuter, 1875. Illbiran
KOPAOHBI, WHTpa3zoHanmbabl Owotorm, 08.07.2020.
13, 19; Ine e3eni »karamaysl. TamgaH TaOBUIIbL.
10.07.2020. 24, 19; Kpi3bLaysi3 KopaoHbl, Kpi3bLi-
ayb3 markaisl. 09.07.2020. 15, 29; 20.06.2021.
24, 29; Ys3emOynak kopmonsl, KonakOaiicaii
markanbl, 18.08.2020. 23, 2Q. Byn aram xoHe
OyTamapmarsl OpTYPl ©CIMAIK OWUTTEPiHIH HETi3ri
KayJapbIHbIH Oipi 00k Ta0BLTAB! [6, 28].

Orius agilis (Flor, 1860). Ine e3eHi xaranaysl.
12.07.2020. 13, 19; Ilsran kopaorsl, 08.07.2020.
14, 29; 20.06.2021. 28, 29. Hdana xoHe Mo
(copran) xxepiiep/ie, HeTi31HEH OCIMIIIKTEP KAOBIHBI
acTeIHIa. JKBIPTKBIII, ©CIMIIK OUTTEepiMEH, TPHUIIC-
TepMEH KopekTenesi [6, 34].

Orius sibiricus Wagner, 1952, Taiirak nraTkasl,
21.06.2020. 14, 29; Kpi3bulaybl3 IIaTKANbL.
10.07.2020. 23, 29; lIsrran kopaonsl, 08.07.2020.
14, 29; 19.06.2021. 23, 39. Artemisia, Spiraea,
Caragana xoHe T.0. eciMAIKTep/ie, COHBIMEH KaTap
OJIapJIbIH aObIHBI ACThIHJIA TIPIIUIIK eTeal [6, 35].

Orius horvathi (Reuter, 1884). Ke3buiaysi3
markansl. 09.07.2020. 23, 29; e o3eHi xaranaysbl.
10.07.2020. 24, 12; 19.06.2021. 24, 29. Aram
JKOHE IIONTTECiH OCIMIIKTepJe TIPUIUIK eTe.
KeipTkpii [6, 28].

Orius laticollis laticollis (Reuter, 1884). KpI3b11-
aybi3 markaisl. 09.07.2020. 13, 29; ¥3bmbOynak
kopaonbl, Konakbaiicaii mratkambel, 18.08.2020.
24, 29;19.06.2021. 23, 12. bliranas! sxepiepae,
HerizineH Tamnma (Salix), coHmal-ak TEpeKTe
(Populus), xycanna (Artemisia) TIpUIUTIK eTei.
Keiptkpi [6, 28].

Orius majusculus (Reuter, 1879). Taiirak mar-
Kaubl, 21.06.2020. 13, 19; KeI3buiaybl3 maTKaisl.
09.07.2020. 24, 19; 19.06.2021. 13, 2Q. XKeipr-
Kbl bliranaer xepnepae tipurinik ereni [6, 36].

Orius minutus (Linnaeus, 1758). Ime e3eHi
xkaranaysl. 12.07.2020. 243, 29; 1llslFan KOpIOHBI,
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08.07.2020. 33, 29; ¥3bHOYIaK KOpaoHbI, KoHak-
Gaiicaii markaiel, 18.08.2020. 24, 39: 20.06.2021.
243, 29. Kenkopekri xbpTKbint. [llonTecin ecimix-
Tepae, OyTanap/a >koHe aramTapia TIpIIUIK eTesi
[6,37].

Orius niger (Wolff, 1811). Taiirak matkasi,
21.06.2020. 2J, 19; KoI3bulaybl3 HIATKAJIBI.
09.07.2020. 28, 29; Ime eo3eHi Karamaysl.
10.07.2020. 13, 29; IlIsran kopaorsl, 18.08.2020.
23,19;19.06.2021.23,29Q. Ara KoHe IONTTECIH
eciMaikTepae Tipmimik eresi. XerpTkpeim [6, 38-39].

Koipmywviuumap myxeimoacst — Reduviidae

XKeIpTKBIITAp — TYpJep caHbl OOWBIHINA CH
YJIKeH JKapThuIall KAaTTBIKAHATTHIIAP TYKBIMIACHI,
OJIapJIbIH OKUIZepi OYKiJ oleMIe KEH TapaJiFaH.
Jlene memmiepi yJIKeH, CHpEK opTalia KaHjajaanap.
Tyci HeriziHeH Kapa, KOHBIP, OipKaTap TPOIHUKAIBIK
TYpJIEpJIE Capbl, KbI3FBUIT Caphbl, dKAChLT )KOHE KbI3BLI
amIbIK TYCTi Oonanbl. Bykinm onemMie KeH TapaliFaH.
7000-ra xyslk TYpi Oenrim. bypemrsr KCPO
enjiepinin aymarbinaa 90-ra xkybIK Typi Oap. Omnap
aramrap MeH Oyramapna, IeINTeciH oCiMIIKTepe,
JKeple, TacTapAblH acThIHAA, CYTKOPEKTiICpIiH
IH7EpiHAe, KYCTap/IblH YsIapblHIa, YHJIEpIe KOHE
Oacka ;1a FumMaparrap/a kesaeceni. Kebinece Tynmue
oencenmi. Kynmis onmap mentepe, aramTap/a, 6ac-
naHajap/a >kacelpbuiabl. bencenai sKbIpTKBIIITap,
HETi31HEH JKOHIIKTepMeH KopekTeHei [40-43].

Empicoris  vagabunda (Linnaeus, 1758).
[sran kopmonsl, 08.07.2020. 13, 19. Aramrapaa
ke3neceni. JKoipTkpim. Oa opTypii KOHIAIKTEPMEH
Kopekrtenei [40, 43].

Holotricius  bergrothi Reuter, 1891. Kimi
KoHe Yiken Kankan raymapel. 10.04.2020. 1J,
19. JKapracrel-mmenni Oworomrapia Ke3mecesi.
On TacrapablH acThIHAA TIPHIUIIK €Tim, ycak
OMBIPTKAchI31apMeH Kopekrenei [40, 44].

Reduvius testaceus (Herrich-Schaffer, 1845).
[sran kopaonsl, 08.07.2020. 13, 19; ¥3p1u0ymak
kopzousl, 17.08.2020. 24, 1Q. Xeiprkeim. Tysri
JKapbeIK Ke3iHe yieim kenemi [40].

Oncocephalus plumicornis (Germer, 1822).
¥3piuOyiak kopaonsl, 17.08.2020. 14, 19; Ine
o3eni xkaranmaybl. 19.06.2021. 14, 29. On ecimuik
KaJJIBIKTapbIHBIH ~ aCTBIHAAFBl  CalBICTHIPMAIIbI
KYpFak >kepiepze Tipuimik ereai. Keiprrpim. TyHri
YKacaH bl KapbIK Ko3iHe YIbiT keneni [40].

Coranus contrarius Reuter, 1881. Ileran
koprousl, 08.07.2020. 14, 19; ¥Y3pmOynak
kopoHsl, 17.08.2020. 14,29;19.06.2021. 13, 19.
KBIpTKBII, TYpii HaceKOMIAPMEH KOPEKTEHEII.
On aramrapja JXoHE IIONTECIHAI OCIMIIKTEpe
TIPIIUTIK eTeli, TOmbIpaK OCTiHIe Tac acThIHIA
ke3neceni. TYHT apblK Ko3iHe yimbm kenesi [40].
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Coranus subapterus (Deg. 1773). Taiirak mat-
Kasel, 21.06.2020. 24, 19; KpI3bL1aybl3 MaTKaIbL.
10.07.2020. 13, 12; Ilsrran kopaonst, 08.07.2020.
24, 19. Tomblpak GeTiHIe OCIMIIKTED AaCTBIHIA
ke3neceni. Kebinece Kyprak, TacThl HeMece KYMJIbI
xepiepae mekenaeinai. JKeiptkeim [40, 45]. Anma-
TBI 00JIBICHIHBIH KBI3bUT KiTaObIHA eHT131IreH [46].

Coranus tuberculifer Reuter, 1881. Ine e3eni
xaranaysl. 09.07.2020. 13, 12. Tonsipak 406eTinge
TOFall JKaOBIHBIHJIAFBI AIBIK JKEPIEpe Ke3ece/l.
Keiptpi [40].

Rhynocoris annulatus (Linnaeus, 1758). Lie
o3eni skaranaybl. 09.07.2020. 13, 29; Cepikrac nen
[llonak apacweiHaarsl fganansl Keipat. 07.07.2020.
24, 29; Taitrak markansr, 21.06.2020. 33, 29;
Kpsbuiayeis  matkansl.  10.07.2020. 14, 29;
Isran xopaonsl, 08.07.2020. 23, 39; 19.06.2021.
24, 29. Aramrrapza, GyTanapja jKoHe MONTeCiHI
eCIMJIIKTep/ie TIpUIUNK eTedl, KyHHAi3 OeJceH.
JKeIpTKpImI.  ¥cak JKOHIIKTEPMEH KOpPEKTCHEII
(ckambIpaK KeTill KOHBI3AAp, apajigap, KeOenek
JKYIIIBIBKYPTTAphI xKoHe T.0.) [40].

Rhynocoris iracundus (Poda, 1761). Ine e3eni
xaranaysl. 09.07.2020. 13, 2Q; Taifrak maTKaisl,
21.06.2020. 23, 29; KpBbUlaybl3 IIATKAJBL.
10.07.2020. 23, 19; sran kopmousl, 08.07.2020.
24,29;19.06.2021.23,29Q; Aitraiikym. 21.06.2020.
14. On aramrrapia, Oyranapia »KOHE IIONTECIHI
ecimaikrepae Tipmimik etemi. JKBIpTKbIIL Y cak
XKOHJIKTEpMEH KopekTeneni [40, 47].

Vachiria deserta (Becker, 1867). ¥3bHOYIAK
kopaonsl, Konak0aiicaii markansi, 17.08.2020. 17,
19. Anaboranapna (Atriplex, Halocnemum) aone
OpTYPJi ©CIMIIKTEpAiH acThIHAA TIPIILIIK eTeli.
JKe1pTKEIIL. On opTYpIIi XKOHIIKTEPMEH KOPEKTCHE T
[40].

JKaii keswecizoep mygvimoacst — Miridae

Omap OapiblK 300reorpadUsIBIK aiMakTapaa
ke3meceai [48]. Oprama Hemece KIlIKECHTal
MeJIIepAeTi KaHjuananap;, JACHECIHIH Y3bIH]IbIFbI
2-mex 11 mM-re neiiin xetemi. CalbICTBIPMAITBI
TYpIe KYMCaK JXKaMbUIFBICHI 0ap JCHE IOHreIeK
HeMece JIepJliKk y3apThUIFaH, KeOiHece opraria
y3apThUTFaH. AHAJBIFBI ©CIMIIK TiHIHE >KYMBIPTKA
canaasl. JKyMbBIpTKasapel  KbICTAWJbl, CHUPEK
epecekrepi. TypriepaiH 0achiM KOIIIUITT KbUIbIHA
0ip peT ypnak o6epemi. Omap eciMIiKTEpIe TIPIIUTIK
eTelli, OKUIAEPIIH KOIIIUIr eCIMIIKKOPEeKTi,
Keioipi 300¢uTOdarTap HeMece SKBIPTKBIILITAP.
OCIMIIKKOPEKTiIep MeH 300(HUTOharTapIbIH KOll-
TN KaO0bIK TYKBIMIIBI O©CIMIIKTEpPMEH KOpPEK-
TeHeal (1enTecini, OyTasbl )KoHE araniThl) [49].

Deraeocoris (C.) punctulatus (Fallen, 1807).
Taitrax markansl, 21.06.2020. 23, 29; Ine o3eni
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xaranaysl. 10.07.2020. 138, 29; 19.06.2021. 1J,
29Q; Kesbutaysis markanel. 10.07.2020. 24, 19;
[Ieran kopaonsl, 08.07.2020. 23, 39; ¥3u1H0y1aK
kopnonbl, KonakOaricaii mratkansr, 18.08.2020.
24, 19; 19.08.2020. 64, 59; 19.06.2021. 14,
29Q. Mlomak Taymapel, KpI3bLIaybi3 IIATKAJbI.
15.06.2020. 43, 39. HMananbl aiiMakTapaars! mer-
TeCIHIII eCIMIIKTEepAe TipILIiK eTei. 3ooduTodar.
Epecexrep napanmapel  Kpictaiigpl. On  eciMIik
outTepi, ’Kamplpak Oyprenepi, epMeKk KeHemepi
JKOHE TEMEKI TPHUIICiMEH KopekTeHemi [49].

Deraeocoris serenus (Douglas & Scott, 1868).
Kostappitay ereri, Kaitbraaber matkanst. 22.08.2020.
14, 29; 20.06.2021. 13, 19. lllenrecin ociMmik-
Tepae Tipmimik eremi. 3oodurtodar. On eciMiik
OoutTepi, ’KamplpaK Oyprenepi, epMeKk KeHemepi
JKOHE TEMEKI TPUIICIMEH KOPEKTCHE].

Deraeocoris ater (Jakovlev, 1889). ¥3b1HOy1aK
kopnonbl, KonakOaricaii mratkansr, 19.08.2020.
64, 59. Komnakbaiicaii markansr, 19.08.2020.
24, 19; lllbFan KOPIOHBI, HHTPA30HAIBILI OHO-
tom, 08.07.2020. 14, 29; 19.06.2021. 24, 29.
Aramrapma, OyTamapaa »oHE IIOeNTECiH OeCIMIIK-
Tepae Tipmimik eremi. 3ooputodar, Typii ycak
JKOHJTIKTepMEH KopekTeHei [49].

Deraeocorisventralis Reuter, 1904. ¥ 3p1HOY1aK
kopaoHbl, KonakOaiicait matkansl, 18.08.2020.
14, 29Q; Isran kopmonsi, 08.07.2020. 34, 29.
Lne e3eni xkaranaysl. 02.06.2020. 33, 39. Ine o3eni
xaranaysl. 21.06.2020. 24, 39; 19.06.2021. 17,
29Q. Nana temimMaepiH/Ieri acThIK, )KYCaH MEH celey
OCeTIH JKepiepnae Tipmiaik eremi. 3oodurtodar.
Omn eciMaik OuTTEpi, KambIpak Oyprenepi, epMex
KeHeJepi JKOHE TeMEKi TPHUIICIMEH KOpEeKTEeHEeMl
[49].

Deraeocoris (Camptobrochis) lutescens (Schil-
ling, 1830). Taitrak markansl, 21.06.2020. 27, 39;
[Ieran xkopaonsl, 08.07.2020. 33, 29; ¥3p16y1aK
xopaonsl, Konaxbaiicaii markansr, 18.08.2020. 13,
2Q. Illonak, Taiirak markangaps! 23.05.2020. 13,
19;20.06.2021. 33, 2Q. Typii kKeMic, KambIPaKThI
aramrapiaa kesneceni. Epecek mapamapbl eciMIik
KaJIBIKTApBIHBIH aCThIH/Ia KbICTaM bl 300(puTO(hAar.
EpecekTepi MeH pepHOciaaepi OpTYpiai ©CIMIIK
outTepi, CBIMBIpNIAP, YCaK KYIIBI3KYpTTap,
JKOHJIIKTEp MEH KEHENIePJliH >KYMbBIPTKaJIapbIMEH
KopekTeHeni [49].

Malacocoris chlorizans (Panzer, 1794). llonak
Taywl eteri, Keisbuiaysis markanst. 18.07.2020. 27,
19;19.06.2021. 13, 29. 300¢urodar. XKanbpakTsl
aramrap MeH Oyramapia Tipmimik eremi. On
JKambIpaKTapAbl COpajbl, COHBIMEH KaTap opTypii
ycak >KOHIIKTEPMEH, acipece oCIMIiK OUTTepiMEH,
KEeHeJIepMeH KopekTeHe i [49].

Pilophorus  confusus  Kirschbaum, 1856).
[lsran kopaousl, 21.06.2020. 14,295 10.07.2020.
24, 39. Ine e3emi xaramaysl. 09.07.2020. 37,
49; 19.06.2021. 14, 29. JKanbipakTsl aramrrapia
Tipmrimik etemi. 3oodurodar [49].

Pilophorus sinuaticollis Reuter, 1879. Ine e3eni
xaranaysl. 09.07.2020.23,39;19.06.2021.13,19;
Ieran xopaonsl. 10.07.2020. 34, 29. Aramrap
MeH OyTanapza Tipmiiik eresi. 3ooduTtodar [49].

Atractotomus mali (Meyer et Rey, 1843).
Taiirak matkaisl, 21.06.2020. 13, 29; Kei3butaysis
matkanel. 10.07.2020. 34, 39; 19.06.2021. 14,
29. Aramtap MeH OyTanapia TIpUIUTK eTesi.
3oodurodar [49].

Campylomma annulicornis (Signoret, 1865). e
e3eni karanaysl. 09.07.2020. 13, 29. Illentecin
ecimMaikTepae Tipmik ereni. 3oodpurtodar [49].

Campylomma verbasci (Meyer-Dur, 1843).
[eiran kopaonsl, 09.07.2020. 23, 19; ¥3bm0Oyak
koproHsl, 18.08.2020. 14, 19;19.06.2021. 24, 29.
Typni kemic aramrapbl MEH HIONTECIH OCIMIIKTED
apacblHa Tipmiiik ereai. 3oopurodar [49].

Myrmecoris  gracilis (R.F.Sahlberg, 1848).
Y3eHOYITaK Kopaouel, KonakOaiicaii maTkaibl,
17.08.2020. 14, 1Q. Ilonak Taysl ereri, Taiirak
markanel.  20.07.2020. 148, 29; ¥Y3bHOyiak
xopmonsl, 18.08.2020. 24, 19; 19.06.2021. 14,
19. On taynsl Kepiepaeri MAIFbIHABL MONTePIiH
acThIHAA Ke3zeceni (Tayaa TeHi3 aeHreiinen 2500
M OumikTikTe). 300urodar [49].

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

Phytocoris incanus Fieber, 1864. Kimni xone
Yaken Kankan taymaper. 21.06.2020. 13, 19;
Ieran xkopaonsl, 08.07.2020. 24, 19; 19.06.2021.
13,29, On op Typui menaepae ke3aecei. XKycanna
Artemisia sp. Tipmiiik eremi. 3ooputodar [49, 50].

Phytocoris insignis Reuter, 1876. Cepikrac meH
[Monak apaceingarsl ganansl KeipaT. 07.07.2020.
14, 19; Kebuayss matkansl. 10.07.2020. 13,
29. 3oodurtodar. Kyprak xepriepae, AOHII KOHE
KUSIK ©ciMIiKTep/e Tipuiutik ereai [49, 50].

Phytocoris arenarius Muminov, 1989. Cepikrac
nieH Lllonak apaceinarsl ganansi Kbipat. 07.07.2020.
14, 19; Lne o3eni xaranaysl. 09.07.2020. 13, 19;
19.06.2021. 13, 29Q. Kycaunna Artemisia terrae-al-
bae tipurinik ereni. 3oodurodar [49, 50].

Phytocoris varipes Boheman, 1852. Kp13pu1aybi3
markansl. 10.07.2020. 13, 19; 1lIbran KOpAOHEL,
08.07.2020. 1&, 29; ¥3bHOWIAK KOPJOHBI,
KonakOaiicaii markans;, 18.08.2020. 14, 19;
19.06.2021. 14, 19. 3oopurodar. Typui menrecin
eciMIIKTep apachkiHa Tipuiiik erexi [49, 50].
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Globiceps fulvicollis Jakovlev, 1877. Cepikrac
neH [lonak apaceingarsl nanainsl Keipat. 07.07.2020.
14, 19; Ine o3eni xaranaysl. 09.07.2020. 13, 29;
19.06.2021. 24, 29Q. Taiirak markasi, 21.06.2020.
24, 19. Typmi menrteciH ociMIiKTep apachlHua
Tipminik erei. XKeipTrpim [49].

Globiceps sordidus albipennis Jakovlev, 1877.
[bran kopmonsl, 21.06.2020. 1, 19; 08.07.2020.
34, 29; 19.06.2021. 13, 19Q; Lue o3¢eHi xaranaysl.
09.07.2020. 14, 19; Kp3bllaybl3 IIATKAJBL
10.07.2020.17,29;28.07.2020.23,29; 19.06.2021.
13, 29. Hlanreaapaa TypIli IIONTECIH 6CIMIIKTED
apacbIHza Tipuinik ereni. XKeIpTrpim [49].

Psallus ambiguus (Fallen, 1807). Ke3binaysi3
markansl. 10.07.2020. 13, 29; 1lsran KOpIOHBI,
08.07.2020. 14, 19; 20.06.2021. 13, 29. Typui
IIONTECIH OCIMIIKTep apachlHAa TIPIIUTIK ETemi.
3oodurodar [49].

Psallus cognatus Jakovlev, 1877. Kei3buiaysi3
markansl. 22.05.2020. 15, 19;10.07.2020. 23, 19.
ToObLIFbLIA TipIIUTIK eTeal. 300durodar [49].

Psallus variabilis (Fallen, 1807). Ksi3buiaysi3
markansl. 10.07.2020. 34, 29; IlsiFan KOPIAOHHI,
08.07.2020. 24, 19; 19.06.2021. 1&, 29. Typni
LIONTECiH OCIMIIKTep apachlHAa TIPHILUIK eTesi.
3oodurodar [49].

Psallus betuleti betuleti (Fallen, 1826). Taiirak
markanel, 21.06.2020. 134, 29; Ke3buiaysis
markaisl. 10.07.2020. 24, 19; Ilsiran KOPAOHHI,
08.07.2020. 14, 29; 19.06.2021. 14, 19.
Typni >xamblpakTbl aramTapaa TIPIIUNK —eTeml.
3oodurodar [49].

Psallus haematodes (Gmelin, 1790). Ine e3eni
xkaranay Toraiapel. 10.07.2020. 13, 29; lleran
xopzonsl, 08.07.2020. 24, 29; 20.06.2021. 13, 29.
Aramrapna tipuinik ereni. 3oogurodar [49].

Psallus  graminicola (Zetterstedt, 1828).
Isran kopponsl, 08.07.2020. 14, 19; Ine o3eni
xaranaybl. 09.07.2020. 13, 29; 19.06.2021. 14,
19. Aramrapnma Tipminik eremi. 3oodurtodar
[49].

Psallus falleni Reuter, 1883. Lllprran KopioHSl,
21.06.2020. 14, 19; 1Ime e3eni xaramaysl.
09.07.2020. 24, 19; 19.06.2021. 13, 29.
Aramrapna tipuinik ereni. 3oogurodar [49].

Cyllecoridea decorata (Kiritshenko, 1931).
Taitrax markansl, 21.06.2020. 23, 39Q; Ine o3eni
xaranayel. 09.07.2020. 43, 59; 19.06.2021. 34,
2QKesbiayss matkanel. 10.07.2020. 43, 49.
Aramrapna tipminik ereni. 3oogurodar [49].

Blepharidopterus angulatus (Fallen, 1807).
Taiirak matkaisl, 22.05.2020. 17, 19; Kei3buiaysis
markanel. 11.07.2020. 14, 29; 19.06.2021. 14,
29Q. Typii *KambIpaKkThl araliTapaa TIPUILUTK eTe/.
3oodurodar [49].

Blepharidopterus diaphanus (Kirsch-
baum, 1856). Taitrak matkambel, 22.05.2020.
14, 29; Kessuaysis markaisl.  11.07.2020.

24, 39, 19.06.2021. 13, 29, Tanman >KHHAIILL.
Typni >kamblpakThl aramTapAa TIPIIUIK —eTesi.
3oodurodar [49].

TemeHnze 1-kecTene 3epTTey HOTHUXKECIHJIE Ta-
ObUTFaH TYpJIEPIiH TAaKCOHIBIK Kypambl Oepiiin
OTBIP.

1-kecte — «Anteinemern» MY TII TeppuTopHsiChIHIAFbI Al JaNIbI )KapThlIail KaTThIKAHATTHUIAPIBIH TYP KYpaMbl

TykeiMaac Typ

Typ canbl %

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)

144



IT.A. Ecentexosa, XX.H. Markepim

Kecmeniy orcanzacwi

TyxbMIac

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 TeppuTopusiChIHIAFbI

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

Nabis (12 1yp), Himacerus (1 T1yp) Men ¥cax
KBIPTKBIIITAp TYKbiMAackiHaH (Anthocoridae: 3
TywIC — Anthocoris (6 TYp), Temnostethus (1 TYp),
Orius (7 1yp) — 14 Typnen (21%), XeipTKpiuTap
tTykeiMaaceiHal (Reduviidae: 7 tysic — Empicoris
(1 typ), Holotricius (1 T1Yp), Reduvius (1 TYp),
Oncocephalus (1 typ), Coranus (3 Typ), Rhynocoris
(2 1Yp), Vachiria (1 Typ) — 10 Typ (15%), Kait
Ke3rmecizaep TyKbiMaackiHan (Miridae: 11 Tybpic —
Empicoris (1 typ), Holotricius (1 typ), Reduvius
(1 typ), Oncocephalus (1 typ), Coranus (3 Typ),
Rhynocoris (2 1yp), Vachiria (1 typ)—29 Typ (43%)
oenrini 6onnel. Coranus subapterus (Deg. 1773)
AnMaThl 001bICBIHBIH KbI3b1T KiTaOBIHA €HT131ITeH.
bynmapaeH immiHme KOPEKTiK OailTaHbICH JKaFbIHAH

Reduviidae TykpiMaac exinaepi), ain 29 typ — 30-
odpurodarrap (Miridae TyKbIMOac eximmepi) 060-
JibI TaObuIabl. JKBIPTKBIII KaHgaIanap xa3 Ooubl
OapibIK Kepieple Kesaeceidi, ojlap TaOMFaTTarbl
opTYpii  OYBIHASKTBUIAPABIH  SKYMBIPTKAJIAPHI,
JIEpHACLIIEp] JKOHE epeceK jJapajapbiMeH KOpPEeK-
TeHei. JleMek, 3UsTH bl )KOHIIKTePMEH KOHE KeHe-
JIEPMEH KOPEKTEHITI, OJIapIbIH CAHBIH OMOJIOTUSITBIK
JKOJIMEH PETTeil, CouTin TaduraTKa Kem maiiia
KeNTipei.

Myaaenep KaKThIFbICHI

Bapisik aBTOpIap MaKaIaHBIH Ma3MYHBIH OKBITI,
TaHBICKAH KOHE MYJIIC/IEP KAKTHIFBICHI JKOK.

KyMbICTBIH KapKbLIBIK Kouagay ke3i TTH
OR11465437 «Kazakcran  PecryOnukachIHBIH
FRUIBIMHA  300JIOTHSUIBIK  KOJUIEKIMICHI  OOMBIHIIIA
WITTHIK 3JIEKTPOHIBIK JIepeKTep OaHKIH KYpPY, o1ap-
ITbI FRUTBIM MEH OTiM Oepyie THIMII Haianany abl
KaMTaMachl3 €Ty» TaKbIpbIObl OOMBIHIIIA MaKCATThI

38 1yp — 3o0odarrap (Nabidae, Anthocoridae, KapKbUTAaHIBIPY OaFIAPIAMACHI.

Oneduerrep

1 Kepxuep U.M. [Tomyxectkokpsuisie cemeiictBa Nabidae. Hacekombie xo6otHbIe. @ayna CCCP. — T. 13. — Bem. 2. — J1.:
Hayxka., 1981. — 327 c.
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BMAOBOWM COCTAB
M MOP®OBUOAOTUYECKUE AAHHbBIE Pblb
M3 03. COAOHLbI
(CEBEPO-KA3AXCTAHCKASI OBAACTD)

B craTbe npeacTaBA€Hbl TMAPOXMMMYECKME WM MXTMOAOTMYECKME AAHHblE MO M3YYEHWIO O3epa
ConoHubl Cesepo-KasaxcraHckont o6aactv. O3epo COAOHLbI SBASIETCS MEAKOBOAHLIM BOAOEMOM
MECTHOIO PbIBOXO03SMCTBEHHOIO 3HaYeHWs1 C 3epKaAbHOM MAOLLAABIO 236 ra. 10 rMAPOXMMMYECKOMY
PEeXMMYy 03epo  CAabOLLEAOUHOE, C MuHepaAm3aumern Boabl 1,32 r/A. MxtuodayHa Boaoema
NpeACTaBA€Ha Tpemsi BUAAMM PblO, 3TO cepebpsiHblii Kapacb, 30A0TOM Kapacb M POTaH-TOAOBELLKA.
Lleab mxTmoaormyeckoro otbopa npo6, cb6op AaHHbIX O BUAOBOM COCTaBE, CTPYKTYpe MOMyAsiLMM,
pa3MepHO-BO3PaCTHOM COCTaBe, BECOBOM KAACCe, MOAOBOM CTPYKType M APYrMX OGMOAOrMUECKMX
MOpPQOMETPUYECKHMX MoKasaTeAert (POHOBbIX Pbl6. AOMUHMPYIOLLIMM BUAOM B 03epe COAOHLIbI IBASIETCS
cepebpsHbIi Kapacb — 84,4% oT o6uwero yaoBa. YAOB Ha ycuAMe cepebpsiHOro Kapacst B Hay4HO-
MCCAEAOBATEABCKMX CETIX cocTaBua oT 0,2 A0 15 kr/ceTb (cpeaHsist 5,23 kr/ceTb). CepebpsHbii kapach
Carassius gibelio npeactaBaeH 0cobamum oT 2 A0 7 AeT. B yaroBax cepebpsiHOro kapacst AOMUHUPOBaAM
ocobu B Bo3pacTe 5 AeT. 30A0Tol Kapach Carassius carassius npeAcTaBAeH ocobsimu oT 3 A0 5 AeT,
COOTHOLLIEHME MOAOB COCTaBMAO 1:3 ¢ npeobaasaHmem camok. [poBeAeH NMoAHbIN MOP(OMETPHUYECKMIA
aHaAM3 cepebpsSHOro M 30A0TOrO Kapacerm Mo OOLIENPUHSITbIM UXTUOAOTMYECKMM METOAMKAM,
pe3yAbTaTbl KOTOPOro MO3BOASIOT FOBOPUTb O TOM, YTO B 03epe COAOHLIbI OTCYTCTBYIOT rMOPUAHbIE
opMmbI Kapacei.

KatoueBble cAaoBa: 03epo COAOHLbI, TMAPOXMMMS, CepebpsiHbIA Kapacb, 30AOTOM Kapach,
nonyAgums, Mopcgoaorms.
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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 Mopcp0-OMOAOTUSIAbIK, MOAIMETTEPI

Makanana CoatycTik KasakcraH 06AbicbiHAQ OpHarackaH COAOHLbI KOAIHIH TMAPOXUMMUSIABIK,
JKOHE MXTUOAOTMSIABIK, 3epTTey HaTmxKeAepi kepceTiAareH. COAOHLUbI KOAIHIH, keAaeMi 236 ra, a3 CyAbl,
KEPTiAIKTI 6aAbIK LWApYaLLbIAbIK, MaHbI3bl 6ap CyKOMMara >kaTaabl. [MAPOXUMUSABIK, pEXUMI BOMbIHLLIA
KOAAIH Cybl 9ACI3 CIATIAI, CyAbIH MuHepaAm3aumscbl — 1,32 r/A. CykoiMaHbIH MxTModayHachl yiu 6aAbIk,
TYPIMEH KEATIPIiAreH, 0Aap: KYMiC MOHKE, aATbIH MOHKE >kaHe poTaH By3ay6ac 6aAblfbl. MIXTUOAOTUSIABIK,
3epTTey 0GAAbIKTAPAbIH TYPAIK KypaMbiH aHbIKTay, (DOHAbIK, TYPAEPAIH MOMYyASIUMSABIK, KyPaMmbliH,
OALLEMAIK->KACTbIK, KYPaMbiH, XKbIHbICTbIK, KYPbIAbIMbIH, BUOAOTUSIABIK, K8HE MOP(OMETPUSIABIK, TaAAQY
JKYPrisy yiiH >kacaaabl. COAOHLbI KOAIHAET AOMMHAHTTBI TYP KyMic TycTec meHkere Carassius gibelio
THECIAT BOAABI — XKaAMbl ayAaHbIMHbIH, 84,4 %-blH KypaAbl. FbiAbIMM-3epTTey TOpAapbIHAQ KyMiC TyCTec
M6HKeHiH ayAaHbiMbl 0,2 Kr-HaH 15 Kr — Topfa Kypaabl (opTawa 5,23 kr/Topra). Aapasapbl 2-7 >kac
apaAapbiHAQ 60AAbI, 5 acTbiK, GaAbIKTAPAbIH CaHbl GACBIMABIAbIK, KOPCETTi. AATbIH TYCTEC MOHKE
Carassius carassius 3-TeH 5 »Kac apaAblfbIHAQFbl AAPaAapPMEH KEATIPIAAI. ATaAbIK, >KoHe aHaAbIKTapbIHbIH
>KbIHBICTbBIK, CAHABIK, KaTbiHaCbl 1:3 Kypaabl. XKaAnbl KabblAAQHFaH MUXTUOAOTMSABIK dAiCTep GobIHLLIA
KYMIC TYCTeC >K8He aATbIH TYCTEC MOHKe GaAblKTapbiHa MOP(OMETPUSIABIK, TAAAQY XKYPri3irAi. 3epTTey
HaTuKeAepi COAOHLIbI KOAIHAE MOHKE GAAbIKTAPbIHbIH TMOPUATIK (DOPMAAAPbIHBIH XKOKThIFbIH KOPCETTI.

Tyiiin ce3aep: COAOHLbI KOAI, TMAPOXMMMS, KYMIC TYCTEC >K8He aATbIH TYCTEC MOHKe, MOMyAsLms,

mMopcoaorms.

BBenenne

Ha o6mmpHbIx npoctpancTBax Kazaxcrana pac-
MOJIO’KEHO OOJBIIIOE KOJMYECTBO 03ep. JloBoIbHO
MHOTOYHCIICHHEI 03€pa B 3aMKHYTBIX TOHIKEHUIX
ceBepHoil yactu Kazaxcrana. BogHo-coneBoi Oa-
JIAaHC 03ep B OCHOBHOM CBSI3aH C 30HAJIFHBIMU YC-
J0BUSIMU. I3MEHUYMBOCTh KIIMMATUYECKUX YCIOBUMI
Y BOJIHOTO OayiaHca 1o TOAaM W CE30HaM, a TaKXKe
(opMa KOTJIOBHH OTIpe/IeIsieT HETOCTOSHCTBO TIIO-
mad U pexXuMa 03ep, OO0IeH MUHEpaIH3alud U
coJieBoro cocrasa ux Bof [1, 2]. B pesynbrare Ha-
pacTaHus 3aCyIIIIMBOCTH C CeBepa Ha Ior J0Is Oec-
CTOYHBIX O3€p M MHUHEpaTu3alus O3CPHBIX BOJ K
0Ty yBEIMYUBACTCS. BONBIIMHCTBO 0O3€p HMEIOT
HEeOONBIINE 0 TUIOIIAIHN 3€pKaia, pa3MeIIeHbl B
JIECOCTENH M CEBEPHON YACTH CTEITHOM 30HBI, TaK-
JKe B MOHMaxX KPYIHBIX PEK H JICTbTOBBIX y4aCTKax
OCCCTOUHBIX PEK, TepSIOMUXCcs B Teckax [2, 3].
IIpecHbie o3epa npeobiiajatoT B CTEMHOMN MMoJI0Ce, B
ropax ¥ Io JOoJMHaM KPYITHBIX PeK, a B TIOIYITyCThI-
HSIX, ITYCTBIHSAX M MEXTOPHBIX BIIQJAMHAX — COJICHBIE.
[To nutepaTypHBIM NaHHBIM CyMMapHas IJIOMIATIh
noBepxHocTH 03ep CeBepHoro Kaszaxcrana Oosnee
19 toIc. ¥XM2. 31echk HacunuThIBaeTCs 11195 mpecHbIX

o3ep u 2513 coseHbIxX ¢ mIonia ko 3epkana ot 0,01
10 50 xm? u Gonbiie [4].

B Cepeprom Kazaxcrane mpeo0iiagaroT THITHY-
HO KapaceBble 03epa, OCHOBHBIMH IPEICTABHTEIISI-
MU UXTHO(GAYHBI B KOTOPBIX SIBIISIOTCS JBa BUIA
Kapaceit — cepebpsiubiii (Carassius auratus gibelio
(Bloch, 1870)) u 3omnotoii (Carassius carassius (L.,
1758)) [5-11].

Ozepo CoJOHITBI PACIIONOKEHO BOJIM3M cena
Kenskoso, B Ke3punkapckom paitone, CeBepo-Ka-
3aXCTaHCKOW 00JACTH W SIBIIICTCS BOJHBIM OOBEK-
TOM MECTHOTO 3HAUCHHSI.

Lenbto ncciienoBanus SBISIIOCH U3YYEHHUE TH-
JIPOXUMHUYECKOTO PEKHUMa, HXTHO(DAyHbBI, TPOBE-
neHne Mop(oOHOIOTHYECKOTO aHaan3a (DOHOBBIX
BU10B 03epa COJIOHIIBI, KaK BOJOEMa MECTHOTO Ha-
3HAYCHUSI.

MaTepna.m)l U METOAbI UCCJICTOBAHUA

MarepuajioM IjIsl HACTOSIIEH paboOThI MOCITY-
KM TIpoOBI BOJBI U pbIOBI 03epa ComnoHisl CeBe-
po-Kazaxcranckoii o0Omacru.

OT60p MP0od TMPOU3BOIUIHN U3 TTOBEPXHOCTHOT'O
1 IPUAOHHOI'O CJIOEB BOJBI 110 O6HIerI/IH$ITLIM MeE-
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TOJMKAM, TO €CTh BOJla oTOUpanack ¢ riryoun 30-40
CM H COOMPAUCH B ITACTUKOBYIO MOCY Ty 00BEMOM
1 1. Best mocysa Oblia mpenBapuTeNbHO MOATOTOB-
JIeHa 10 TMpaBWIaM MOJATOTOBKM EMKOCTEH mepen
oTOOpOM TIPO0 IS TMPEIOTBPAIICHUS 3aTrPsI3HCHIS
[12, 13].

Wzyuenne rugpoXMMHUYECKOrO PEKUMa BOJBI
MIPOBOAMJICS C TIOMOIIBIO TIOJIEBOH J1abopaTopuu
aHaJln3a KayecTBa BOJIbI.

Omnpenenenue pacTBOPEHHOTO KHUCIOPOJAA HPO-
BOAMJIOCH TEPMOOKCHMETOpoM. M3ydeHue Kucio-
POIHOTO peKUMa MPOBOJIUIIOCH KaK C TIOBEPXHOCTH
BOJIOEMA, TaK M C TIyOWHBI 03€pa, IS TOACYETa Be-
JTUYAHBI O0anmaHca kucimopoaa pH Bomsr m3mepsics
pH-metpom Testo 206 — Testo AG Germany. L[Bet-
HOCTh ONPEACISUTN B JBYX BapHaHTax: BHU3YaJbHO-
KOJIOPHUMETPHYECKAM U (POTOKOTIOPUMETPHUIECKIM.

B nepuox cbopa MaTepuana cpeaHssi TeMiepa-
Typa Bobl B 03. CosoH1bl coctaBuina 24,6°C.

[enmbr0 HXTHOIOTHIECKOTO OTOOpa MPo0 SBIISII-
cs cOOp TaHHBIX O BUJIOBOM COCTaBe, CTPYKTYpe TO-
MyJISIMY, BKIIOYAs pa3MEpHO-BO3PACTHON COCTaB,
BECOBOM KJIacc, TOJOBYIO CTPYKTYPY H ApyTre O6no-
JIOTUYECKHE TToKa3aTelu.

Ji1st OMOJIOrHYEeCcKOro aHaIn3a BCEro ObLIO OTO-
Opano 3 Buaa pei0 B koimdectBe 109 5k3. bromo-
THYECKHH aHajdu3 PbI0 MPOBOJMICS HAa CBEKEOT-
noBneHHBIX pbiOax. [lomHblil Mopdomerpuyeckuit
aHaIIM3 MIPOBOAMIICS Ha (PHUKCHPOBAHHOM MaTepHua-
Jie 10 OOIICTIPUHSITHIM MeTouKam [14-16]. PeiOb
¢uxcuposanuck 4% GopMaIMHOM.

Bb110B pBIO IpOH3BOIHIICS HAOOPOM CTaHIAPTHBIX
opyaui JoBa. XapaKTEPUCTUKU CTaHIAPTHBIX OpYAUI
JIOBA CJICTYIOIINE: CTABHBIC CETH, KKIas JTTHHON 25 M,
BbICOTON 2—3 M. ITopsiiok cTaBHBIX ceTel COCTOUT U3 5
ceTel ¢ pa3nuuHbIM pazmepoM stuer — 20, 30, 40, 50, 60
MM. JI71s1 OTJI0Ba aKTMBHOM MOJIOJM M HEKOTOPBIX MEJT-
KUX PBIO UCTIONB30BAJICS MAJIBKOBBINA CAYOK JUTHHOM 2
M, pazmepoM stuer 3 MM. [lopsiok cereil Ha ydactke
yCTaHaBJIMBAJICSA B TEMHOE BPEMsI CYTOK, BpEMsI OTJIOBA
COCTaBJISLIO He MeHee 12 Jacos.

Craructrueckas o0pabOTKa TPOBOIMIACH IIO
Meroauke Jlakmaa (1990) [17]. Cratuctudaeckas
00paboTKa TIOMYYCHHBIX JAHHBIX IPOM3BOJUIACH
¢ nmpuMeHeHHeM Tmporpammel MS Excel (cozmanue
0a3bl TaHHBIX PBIO, PacyYeT YIMUTAHHOCTH U JPYTHX
napameTpoB). Beramcnsmucs: cpennee (M), cras-
IapTHas OmmoOKa cpemHero (m), CTaHOAPTHOE OT-
KIIOHEHHE (G), pa3Max, MUHUMYM (min), MaKCUMyM
(max), koapunment Bapuanuu (CV).

Pe3y.]'leaTl)I HCCJ’Ie}IOBaHHﬁ H UX 06cy>lc11e}me

Ozepo CoNOHIIBI  PACIIONIOKEHO CEeBEpO-3a-
nagnee 4,3 kM cena XKemskoBo, B Ke3plmKapckoM
paiione, CeBepo-Kazaxcranckoii obnactu (puc. 1).
[Tocranosiiennem akumara Ceepo-KazaxcraHnckoi
obnactu ot 4 anpenst 2019 rona Ne 76 nanHoe 03epo
OBUTO BKJIIOUEHO B IE€PEYEeHb BOAOEMOB MECTHOTO
3HayeHus. [lo maHHBIM akmMara, TUIOMIAh 03epa
cocrasysieT 200 ra, Takke ecTh HHPOPMAILIUS O TIPO-
MBICIIOBOM pBEIOOIIOBCTBE [18].

JNereHpa

[ Osepo ConoHupl
— Pexa
@ HaceneHHble MyHKTbI
— I'paHuua
~—— ABTOAOPOro
| 3apacTaeMoCTb
nyéuHa, M

5.260

5!

55.350

. _c. XensikoBo
@

c. KpacHosipka

69.120 69.255

69.390

Pucynok 1 — Mecto pacnionoxenus 03. ConoHIb
(xapra cocraBieHa aBropamu ¢ omomisio QGIS)
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Ha cnyTHUKOBBIX CHHUMKax BUIHO, YTO O3€pO
HaXOJMUTCS B CEBEPHOM CTOpOHE MPUMEPHO B 2,5
KM Onmmke K rpanmie ¢ Poccuiickoii ®eneparueit.
Ha roro-Boctounoii ctopoHe 4,5 KM pacoyioKeHO
o3epo Hukynbckoe. IIpu BBICOKMX NMaBOAKAX 3TH
03epa COeANHSAIOTCS Yepe3 MPOToK. Takxke, camo 03.
Comnonuel nzonupoBano ot p. Ecuns (Mmmm), Tak
KaK B TIEPUOJI TTOJIOBOJIBSI OHO C CEBEPHOM CTOPOHBI
B BHJIE BPEMEHHOT'O pyclia IIONajaeT B PeKy.

O3zepo nmeeT oBanbHy0 Gopmy. nuna ¢ ceBe-
pa Ha 1or cocTaBisieT 0kojo 3,20 KM, IMpUHA C 3a-
naja Ha BOCTOK 2,04 kM. [1o Iy THUKOBBIM TaHHBIM

OeperoBasi JIMHUS 03€pa COCTaBHiA 8,5 KM, 00Ias
mwiomanbs 440 ra, a 3epkanbHas 1wiomwaas 236 ra.
O3epo MEJIKOBOJIHOE, MaKCHUMaJlbHasi TIyOWHA J10-
cruraer 2,7 M, cpenuss — 1,5 M.

3apactaemMocTh o3epa cpenass (1o 60%), oco-
OCHHO OHA HAOJIFO/IACTCs B FOXKHOM UM 3arajHou 4a-
ctu (puc. 2). [IpubpexHasi pacTUTENBHOCTh TPE/I-
CTaBJIEHA TPOCTHUKOM, POTO30M U KaMBIIIIOM.

JIHO 03epa TJIMHUCTOE C YEPHBIM HJIOM, CBEPXY
MIPUKPBITO HEOONBIIUM CIIOEM MEIKO3EPHHUCTOTO
riecka. [lutanne B OCHOBHOM JIOXKJIEBOE, CHETOBOE
1 BO3MOJXKHO €CTb 'PYHTOBAasd MOAIIUTKA.

Pucynok 2 — O3. ComnoHIsI BUA ¢ F0KHOTO Oepera, ntoHs 2021 1.

O3zepo mpecHOEe, MUHEpATH3AIUs BOABI B 3-X
ToYkax Obuta oTMeueHa B 1,32 r/m. [Ipo3pavyHocTb
— 10 0,3 m.

Boxa wMeer MyTHO-3€JICHBIN WM OypoOBaThIit
uBeT. Kak Mbl 3HaeM, LIBETHOCTb MPUPOAHBIX BOJ
00yCITOBJICHA TJIABHBIM 00pPa3oM MPUCYTCTBUEM Ty-
MYCOBBIX BEIIECTB M COCAMHEHUIN TPEXBAJICHTHOTO
JKenesa. B mepuon mpoBeeHus UCCIeOBaHUMN 1IBET-

\Ta6auua 1 — dusuueckue cBoiicTBa BoabI 03. COIOHIIBI

HOCTH BOJIbI COOTBETCTBOBAJIA MPEICIbHO-I0ITYCTH-
MBIM KOHLEHTpaIMsAM U coctaBuia 30 rpamycos, 1o
XapaKTEePUCTHKE BOJ 10 I[BETHOCTH OTHECEHA K BO-
JlaM ¢ MaJloif IBETHOCTHIO0. MyTHOCTb BOJIbI BEI3BAHA
MIPUCYTCTBHEM TOHKOAMCIEPCHBIX NpHMeceH, 00y-
CIIOBJICHHBIX HEPACTBOPHMBIMU WM KOJUIOMJHBIMH
HEOPraHUYEeCKUMH ¥ OPraHWYeCKHMH BEIeCTBAMU
PasIMYHOro NpoucxoxaeHus (Tadm. 1).

MyTtHOCTH

Duznueckre CBONCTBA BOIBI

o popmasuny, EM/n 10 KaOJIMHY, MI/J

LIBETHOCTb, TPalyChl 3amax BOJbI, OauIbl

1,0 0,5

30+0,93 1,1+0,42

TTokazarenem kauecTBa BOJABI B 03Epax W Mpy-
nax siBisiercst € Tpo(HOCTh, MOHUMaeMasi Kak Ko-
JIUYECTBO OPTaHUYECKHX BEIIECTB, HAKOIUICHHBIX B

rporecce GOTOCHHTE3a B YCIOBHUAX HATUIUSI OHO-
TCHHBIX JIEMEHTOB (a30T, pocdop, Kanuii), ucxomus
13 Pe3yJbTaTOB HccienoBaHnuil 03. COJOHIIBI SBIS-
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eTcs Me30Tpo(HBIM BOZOEMOM €O CIabOoIIEeTOUHON
peaxmueit cpenst (pH 8,42). MccnenoBanus 3amaxa
BOJIBI TOKa3any, 4To B 03. COJIOHIIBI 3amax BOJbI
paBen 1 Gamty (TO ecTh 3amax oOHapy>KMBaeTcsl B
71a60PaTOPUH OMBITHBIM ITyTEM).

[lepmaHranaTHasi OKUCISIEMOCTh B M3YYCHHOM
BojoeMe HU3Kas. B mepuon Hammx HaOmI0IeHUN
aMIUTATY/1a KOJIeOaHMid TTepMaHTaHATHON OKHCIIsie-
Moctu Obuta 3,88 Mmr/i (Tad. 2).

KonuenTpauus Kuciopoja B BoJe ONpeAessieT
HAaIpaBJIeHHE U CKOPOCThH MPOLECCOB XMMUYECKOTO
u GI/IOXI/IMI/I‘IGCKOFO OKHUCJICHUS OPraHN4Y€CKUX U HE-
opranuueckux coeauneHui. [lonmwkenue conepxa-
HUS KUCIIOPOJIa /IO 2 MT/J HeOIaronpusTHO CKa3bl-
BacTCs HAa COCTOSIHHUHN BOJHBIX O6'I)CKTOB. B nepuong
SKCIEANIUOHHBIX BbIe3noB (17.06. 2021 — 18.06.
2021) oTMe4eHO HU3KOE COJIEPIKAHIE KUCIOPOIHO-
ro pexxuma ¢ 6anancom kucnopoaa 0,98 mr/i.

Ta6anua 2 — OKUCIAEMOCTh U KHCIOPOIHBIH pexkuM 03. CONOHIIBI, MI/JT

IepmaHranarHast Conepsxanue O, B BOAE, MI/II:
OKHCIIIEMOCTD, MI/JT y HOBEPXHOCTH y wa Gananc O,
3,88+0,31 2,44 1,46 0,98

Nxtrnodayna 03. ComoHIBI TIpeAcTaBIeHa Tpe-
Msl BUJIaMH PBIO, TAKUMHU KaK cepeOpsHbIN Kapach,
30J10TOH Kapachk cemelictBo Cyprinidae — xapro-
Bole, Carassius gibelio (Bloch, 1782) — cepebps-
HEIN Kapack, Carassius carassius (Linnaeus, 1758)
— 30JI0TOH Kapach M pOTaH- TOJIOBELIKA CEMEHUCTBO
Odontobutidae — OpontoOyTOBBIE, Perccottus
glenii (Dybowski, 1877). ®OHOBBIMU BUJIAMH SIBJISI-
I0TCSI cepeOpsIHBIN Kapach U 30J0TOH Kapach.

B ncciemryemom BosmoemMe JOMUHHUPYIOIIEE I10-
JIOKCHUE 3aHMMal CcepeOpsHBbI Kapach, Ha €ro
nomo npunuiock 84,4% ot obmiero ynosa. Jlons
30JI0TOTO Kapacst Obuta paBHa K 14,7%, nmomnst ro-
JIOBEIIKU-pOTaHa He mpeBblmana 1%. B ceTHbIX

VJIOBaxX BEPOSTHOCTH MMOTAJAHNsT OXBATHIBACT CETH
¢ pasmepom staeeit ot 20-40 mMm. YII0B Ha ycuiue
cepeOpsSTHOTO Kapacs B HAyYHO-HUCCIIEI0BATEIhCKUX
cersix moctur ot 0,2 mo 15 xr/cets (cpemusis 5,23
KI/CeTh).

buonozuueckan xapakmepucmuka pvio

Poran — rosioBemka- — Perccottus glenii. Kax
1 B 6ompmmHCTBO BojoeMoB CeepHoro Kazaxcra-
Ha HE MCKJIFOYEHO, YTO 3TOT BUJ| OBUT 3aBE3€H B 03.
COJOHIIBI PEIOAKAMHU-TFOOUTEIISIMH.

B utone 2020 roma B 03. CONOHIBI BBIJIOBIICH
TOBKO 1 sx3emIuisip Ha 20 MM ceTh (puc. 3).

Pucynok 3 — lonoemika-porad u3 03. ConoHupl, uroHb 2021 1.

Buonornueckue mapameTpbl TOJOBEIIKU-POTA-
Ha Obutu cnemyrommMu: L — 145 mm, | -122 MM, Q
— 451, q— 32 1. OTOT K3eMITIAp OB CaMKOH Ha
IV cragum 3penoctu, B Bozpacte 5 net. Koaddu-
LMEHT ynuTaHHOCTH 1o DynpToHY nokaszan — 2,48,
o Kmapky — 1,76. Bec ronansr 601 paBen 2,13 r.
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AOcontoTHasi MHAMBUIYAIbHAS TUIOJJOBUTOCTH CO-
craBmia 1950 mkpuHOK. JlaHHBIN BHJI HE HUMEET
IIPOMBICJIOBOTO 3HAYCHUSI.

Cepeopsinblii kapach — Carassius gibelio. B
HCCIIeIyeMbli TIepHoJ cepeOpsHbI Kapach B yJO-
Bax OBLT MpezcTaBieH ocobsmu ot 2 go 7 ner. [lo-
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Ka3aTeNMu NJIUHBI U Beca BapbupoBanu oT 106 no
285 MM 110 a0CONMIOTHOM JnHE, OT 86 10 230 MM 110
JutMHe 0e3 XBOCTOBOI'O IIaBHHMKA U OT 19 1o 357 r

o Macce. YIUTaHHOCTh 0 PyIbTOHY BapbUpPOBa-
na ot 2,20 mo 3,70 B cpemuem cocraBmia 2,91 (ta-
osuna 3).

Tadmuua 3 — OCHOBHBIC OHOJIOTHYECKHE TIOKA3aTeNIn cepeOpssHOro Kapacs u3 03. CONOHIIBI

BospacTHoii Hauna (1), My Bec, YnuraHHOCTh N Tlonst phi6 B %
pan MHH-MaKc cpenHss MHH-MaKc cpenHss 10 DynsTOHY
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

Kax moxa3siBaroT JanHbIe OMOTOTHYECKOTO aHa-
JM3a, B yJIOBaX JOMUHUPYET cepeOpsiHbIA Kapach
B BO3pacTe 5 JeT, B MPOIIEHTHOM COOTHOIIEHUH —
55,43%. B momoBoi#i CTpyKType TOMHUHHUPYIOT CaM-
ku B cootHomenun 30:1, mpuuem mnpeobiiajganue
CaMOK HaOJFO/IaeTCsl BO BCEX BO3PACTHBIX TPYIIIIAX.
IToutn 70% BBUIOBIEHHBIX PBHIO OBUTH OTHEPECTHB-
HIMMHCS 0cO0siIMH UM co cragueit ronan VI-II, y
OCTaJIbHBIX 0cOOel TOHaABl OBUTH TEKyYHMMH Ha V
CTaJIN 3pENIOCTH.

B npoBeneHHbIX HCCIIEI0BAHUAX TOJHBIA MOP-
(homeTprUuecKnii aHaIU3 OCYIIECTBIEH Ha 9 DK3eM-
IsIpax cepedpsHoro kapacs. GUKCHPOBAHHBIC BBI-
OOpKH OBLTH TOJOBO3PENBIMU JUIMHOW Tena oT 98
MM 10 124 mm u Becom ot 20,5 1 10 30 r. Pe3ynbra-
THI BEJTHIMHBI IACTUICCKUX (KAYCCTBCHHBIX) TIPH-
3HAKOB PEJICTABIICHBI B TA0MIIC 4.

Mepuctudeckre MpU3HAKA cepeOpsHOro Kapa-
cs: myueit B D I-11 16-19, myueii B A I-11 6-9, myuqeii B
P111-13, nyueit 8 V I 7-9. KonnuecTBo N03BOHKOB
konebanochk oT 32 no 34, u3 Hux 20-21 TynoBumI-
Hele, 12-13 kaynanpueie. KommdecTBo xaOepHBIX
THIYMHOK Ha NIEPBOH jxabepHoi ayre 22-25.

ITo maHHBIM psila aBTOPOB yCTAHOBIJIEHO, YTO Y
cepeOpsIHOTO Kapacs pa3iudus MEXKIy CaMKaMu U
camIaM¥ BBIPaXKEHO cllabo, W MO3ITOMY Yy Kapacei
pa3HBIX BOJIOEMOB 3TH Pa3INYMsl 3a49acTyI0 BapbH-
PYIOT, @ MHOTJIa OTCYTCTBYIOT [19-22].

B npoBeieHHBIX UCCIIEIOBaHUAX U3 OoJice YeM
40 mopdomeTpudecKknx MPHU3HAKOB ITOJOBOWU -
MOpP(U3M BBIPAXKEH TOJHKO B XBOCTOBOM IIJIaBHU-
Ke, TO €CTh HIKHSIS JIONACTh Y CAMIIOB COCTAaBIIsIa
16,01+£0,31, a y camok Obuta paBHa 18,50+0,21 n
oKasajach JiinHHee, 3HaueHne Mdiff mokazano 6,61.

Cepebpstablit kapack Carassius gibelio sBnsieT-
csl OTHMM M3 HauOoJjee paclpoCTpaHEHHBIX Mpejl-
CTaBUTENEH NpecHOBOAHON wmxTHO(dayHbl EBpoa-
3uaTckoro kountuHeHTa [23]. OH cmocobeH -
TeNbHOE BpeMsl NEepeXHUBaTh IOJIHOE OTCYTCTBHE
kucnopoja (anoxia-tolerant) B Bose [24], mosTomy
HamboJIee pacpoCTpaHeH B 3aMOPHBIX 03epax, Te
OOJIBIIMHCTBO APYTUX MpeICcTaBUTENeH UXTHO(ay-
HBI He BEDKHMBaeT. OTHOBPEMEHHO 3TOT IMPEJICTaBH-
TeNb NXTHO(AYHBI KUBET B TIIyOOKWX HE3aMOPHBIX
WM IPOTOYHBIX 03epax. Takue pa3inyHbIe yCI0BU
OTpaXKarTCs Ha IKOJIOTO-MOP(HOIOTUIECKIX XapaK-
TEPHUCTUKAX BHJIA.

3oa0Toii kapacs Carassius carassius. B Ha-
YYHO-HUCCIIEIOBATEILCKUX YIIOBaX B 03. COJOHIIBI
JUTsE OMOJIOTHYECKOTO aHan3a ObITO BRIJIOBIEHO 16
SK3EMIUISIPOB 30JI0TOr0 Kapacs. BospacTHoW psjn
30JI0TOTO Kapacs MPeACTaBIeH 0COO0SMHU OT 3 10 5
JIETHETO BO3pacTa, Ipy aOCONFOTHOI ITMHE Tena OT
116 o 200 MM, nipu cTaHIAPTHOM JUTHHE Tena (0e3
xBocTa) oT 93 no 116 mm, macce ot 24 mo 122 1.
Pa3mepHO-BO3pacTHBIE TTOKA3aTENN IMPEICTABICHBI
B Ta0JymLE 5.

CoOoTHOLIEHUE TOJIOB COCTaBWIO mouTH 1:3 ¢
npeoOIaaHreM caMOK. YTUTaHHOCTH 10 DyipTo-
Hy BapwsupoBasio ot 2,40 mo 2,98 B cpeanem 2,72.
OCHOBY yIJIOBOB 30JI0TOTO Kapacsi B TIepHO]I HCCIie-
JIOBAaHUH COCTaBWJIM OCOOM 3 JIETHErOo BO3pacTa.
Ppi0a, B OCHOBHOM BBUIOBJICHHAs Ha CETh C sueei
20-30 MM, B Ooyiee KPYIIHBIX SYESIX PbIOAa OTCYT-
ctBoBasia. CocTOosHME TOHaJA 30JI0TOTO Kapacs B
MepHoJ MPOBEACHHBIX HMCCIEeI0BaHUI HaXOAUIHChH
Ha V u VI-1I 3penoctr, B OCHOBHOM OBLIH TEKy4He

hopmeL.
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Ta6mnua 4 — MophoMeTpust INTaCTHYECKUX MPU3HAKOB cepeOpsiHoro kapacs 03. ConoHIs! (n=9)

[pusnaku min max M m ) Cv
L, mm 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 onrune mena (1), %

Ic 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
1D 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
v 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
coomnouenue Kk onune 2onoewi (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

Ipumeuanne: L — juimna tena, | — qumHa Tena 0e3 XBOCTOBOIO IUIaBHUKA; Q — Macca, q — Macca Tesia 0e3 BHYTPEHHOCTEH,
aD — anTenopcanpHOe paccTosiHUe; pD — moctaopcanbHoe paccTosHMe; aA, aV, aP — paccTosHHE 10 OCHOBAaHMSA aHAIBHOTO,
OpIOIIHBIX M IPYAHBIX INIABHUKOB COOTBETCTBEHHO; P-V -paccTosiHMEe MEkKly OCHOBAaHUSMH TPYJHOTO M OPIOIIHOTO IIABHUKOB;
V-A — pazmep npoMexyTKa MEX1y OPIOIIHBIM M aHAJILHBIM IUIABHUKOM; Ica — JUIMHA XBOCTOBOTO cTeds; Ic — AIMHa roJoBbl;
a0 — JUIMHA PbUIA; O — JUAMETp IV1a3a; Op — 3arVIa3HUYHBIN OT/EIN roJ0Bbl; he -BBICOTA IOJOBBI Y 3aThbUIKA; hco- BBICOTA IOJIOBBI
y rias, io — mupuHa j16a; H — Hanbornbinast Beicota Tena; h — HanMmeHbias BeicoTa Tena; 1D , 1A — jinHa 0CHOBaHHUS CIIMHHOTO
U aHaJIBHOTO Iu1aBHKKa; hD, hA — BbICOTa CIIMHHOTO M aHAJIBHOTO IUIaBHUKA; 1P, IV — nimHa rpyaHbIX ¥ OPIOLIHBIX IIABHUKOB;
1Cs — niHa BepXHEH JI0MacTi XBOCTOBOTIO ITaBHKKA; |Cm — [yiHa cpe/iHeit ionacTi XBOCTOBOro ruaBHuka; 1Ci — uinHa HinkHEi
JIOTIACTH XBOCTOBOTO IJIABHUKA.
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Taomuua 5 — OCHOBHBIC OMOJIOTHYECKHE TIOKA3aTeNIN 30JI0TOr0 Kapacs 13 03. COOHIIBI

BospacTroit Hanuna (1), M Bec, YnuTaHHOCTh
N Jlois pei6 B %
pAaA MUH-MaKC CpemHss MHH-MaKc cpenHsst 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

ITomaBIi MOphOMETPUYSCKHNA aHAIA3 30JI0TOTO
Kapacsi ipoBefieH Ha 10 oco0siX B J1a00OpaTOPHBIX
yCIIOBUSIX. Pe3ynpTaTsl HcclIenoBaHHs ITOKa3aaH
clIeAyIoIIee: 30J10TOH Kapack B 03. COJIOHIIBI Ipea-
crTaBJieH qrHOK Tena ot 106 mm 1o 123 mm, Bec oT
21 r no 32 r monoBo3pensix ocobeit. [lonHpie nan-
HbIE NPEJICTAaBICHbI B Ta0iuLe 6.

Mepuctudeckre TpPU3HAKH 30JI0TOr0 Kapacs:
ayueit B D I 11 16-22, myqeit B A I 11 6-8, myueii B P |
10-13, nyueii B V I 6-9. KonnyecTBO 1103BOHKOB KO-
nebanock ot 32 no 35, u3 Hux 20-22 TyIOBHUIIHbIC
no3BoHKH, 11-14 kaynanbueie. KoanyectBo xabep-
HBIX THIYMHOK Ha MEpBOH jkabepHoit ayre 22-27.

[TomoBoe paznuumne 0OHAPYKEHO TOIHKO B HaH-
MEHBIIIEH BBICOTE TEJIa, CPABHUTEIBHO Yy CaMIIOB
OHO OKa3sajioch BhIlle, 3Hauenne Mdiff cocraBuiao
5,33.

B GonpmmHCTBE BOOEMOB BHEIIHUN BH]T cepe-
OpSTHOTO M 30JI0TOTO Kapacs CHIILHO TOX0XkH. YacTo
OHM OOMTAIOT B OJHOM BOJOEME, OJHAKO I10 CBOEH
YCTOMYMBOCTH CEpeOpsHBI Kapach MOCTEIIEHHO
BBITECHSET 30JI0TOT0. Bu3yanbHO TiaBHas 0COoOCH-
HOCTBH Pas3iIndus — IBET, TO €CTh CepeOPSHBIN Ka-
pach UMeeT CepeOPUCTHIN U 3€JICHOBATO-CEPhIii TOH,
a 30JI0TOM Kapach OKpAIIeH B 30JIOTHCTO-OPOH30-
BBIH 1BET (puc. 4).

Taomuua 6 — MopbhomeTpust INIACTUISCKHUX MTPU3HAKOB 30J10TOr0 Kapacs 03. Cononiisl (n=10)

[Tpu3Haku min max M m ) Ccv
L, mm 106 123 1152 1,46 4,61 4,01
I, 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
coommuouwenue k onure 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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Ipoooncenue mabauywvl

[IpuzHaku min max m ) (0\%

1P 16,48 20,00 18,08 0,36 1,15 6,36

v 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

lci 16,13 20,43 18,23 0,48 1,51 8,28

coomuouienue K onure 2onoewi (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
Hpumeuanue: L — miuHa Tena, | — anuHa Tenma 6e3 XBOocTOBOro IaBHHMKA; (Q — Macca, q — Macca Tena 0e3 BHYTPEHHOCTEH,
aD — anTemopcanpHOE paccTosiHUe; pD — moctaopcanbHoe paccTosHHE; aA, aV, aP — paccTosHHe 10 OCHOBaHMSA aHANBHOTO,
OPIOLIHBIX M TPYAHBIX [UIABHUKOB COOTBETCTBEHHO; P-V -paccTosiHie MKy OCHOBAHHSMH TPYIHOTO U OPIOIIHOTO [UIABHUKOB;
V-A — pa3zmep NpoOMexyTKa MeXAy OpIOLIHBIM M aHAIBHBIM IUIABHUKOM; lca — [yMHA XBOCTOBOTO CTeONs; Ic — AiMHa TOJoBbI,
a0 — JUTMHA PbUIa; O — JUaMeTp IJia3a; op — 3alIa3HUYHbIA OTIeN TooBbl; he -BbICOTA TONOBHI Yy 3aThLIKa; hco- BbICOTa TOJIOBBI
y a3, io — mmpuna ja6a; H — HaubosnpIuas Beicota Tena; h — HauMeHbInas Bbicota Tena; 1D , 1A — aiarHa OCHOBaHHS CIIMHHOTO
U aHaJpHOro miaBHKUKa; hD, hA — BbicOTa CIMHHOTO U aHANBHOTO MaBHUKa; 1P, IV — muinHa rpyaHbIX ¥ OPIOIIHBIX [UIABHUKOB;
1Cs — nnrHa BepXHEH JI0MacTH XBOCTOBOIO MIaBHKKA; |Cm — [iHa cpe/iHeit ionacTi XBOCTOBOro riaBHuka; 1Ci — minHa HiKHEei

JIOTIACTH XBOCTOBOTO TJIAaBHUKA.
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Pucynoxk 4 — CepeOpsiHbIii (CBEpXy) U 30JI0TOH (CBHH3Y) Kapach BBIOBICHHBIH
u3 03. ComoHiisl, uroHb 2021 1.

M3yuenne 3aKOHOMEPHOCTEH W3MEHUYHUBOCTH
pBIO ¥ BHYTPUBHUIAOBBIX TPYIITUPOBOK UMEET 0OJIb-
moe 3HaueHHe B JKoiorud. M3 Tpex OCHOBHBIX
(hakTOPOB IBOITIOIIMH M3MEHYHUBOCTH, HACJIC/ICTBEH-
HOCTb M OTOOp — (haKTOp M3MEHYUBOCTH SIBISCTCS
WCXOHBIM, TIEPBOHAYAIEHBIM B 3KOJIOT0-3BOJFOIH-
OHHOM acriekTe. MI3MEeHYMBOCTh OpTaHW3MOB 00Y-
CJIOBIIMBAET CYIIECTBOBAHUE U COXPAHEHUE LIETIOCT-
HOCTH BHJIA B PA3JINYHBIX YCIOBUAX KU3HU, U OJTHO-
BPEMEHHO OHa SIBIIICTCS 00s3aTEILHOM MTPEATIOCHLT-
KOU 3BOJIFOIIMOHHBIX U3MEHEHUH [25].

158

B xaxmom Bomoeme GopMHUpyeTcs 3KOIOTHYe-
CKas MOMyJIsIusl Kapacsi ¢ MopdoOnonornyecKuMu
XapaKTepUCTUKAaMH, KOTOpbIe 00ecieunBaloT 0ojee
YCTOWYMBBIN THUI OHTOTEHE3a B JAHHBIX YCIOBUSIX
Cpenpbl.

Mopdoornueckue nokazaTenu Kapacei 3Hauu-
TEJIHHO M3MEHSIOTCSA OT DKOJOTHH OOWTaHWs, Mpo-
MBICJIa U THAPOJIOTHYECKOIO pEeXHMa BOJOEMOB.
[Momynsuu kapacst cepeOpsiHOroO B OTIEJIBHBIX BO-
JIOEMax TPOSBISIOT BBIPAKEHHYIO TUIACTUYHOCTD
OCHOBHBIX MOP(]OJIOTHYECKUX MPU3HAKOB B OTBET
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Ha U3MEHEHMsI YCIIOBUI OKpy’Karoulei cpenabl. Psn
paboT ONMCHIBAIOT a/IalITAIIH Kapacei U BCEJICHIIEB
MPY COBMECTHOM OOMTaHUH U CITy4aeB BBHITECHEHUS
HATHBHBIX BHUJOB (Kapacel) n3 Bojgoema, o0pasys
TeM caMbIM THOpuAHBIC (popmbl. OOpa3oBaHUE TH-
OpuoB pHIO B BOJOEMAaXx SIBISCTCS OJHUM W3 TO-
Ka3aTelel HEeCOOTBETCTBYIOIIEIO JAHHOMY BHIY
COCTOSIHHUSI SKOCUCTEMBI, TOHM)KEHHOI'O HCIOJIb30-
BaHUs BUAOCHCIM(DUIHON HUIIHK, HAPYIICHUH BOC-
MIPOU3BOACTBA POAMUTENBCKUX BHUAOB. JleTanbHble
HCCJIEI0OBaHUs 3aKOHOMEPHOCTEH pa3BUTHUSL U pas3-
MHOEHUS] THOPUIOB TIO3BOJIMIIA YCTAHOBUTH, YTO
MOCPECTBOM THOPHUIN3AINN PEANN3YETCSl COXpaHe-
HUE TeHOMOB CKPEIIMBAIONINXCS BHIOB B HeOIaro-
MIPUATHBIX YCIOBUSAX, C MOCIEAYIOIINM BOCCTAaHOB-
JICHWEM TIOMyJisinui BuaoB. EcTecTBeHHas rubpu-
JU3aIUsl MOXKET JIOCTHTaTh OOJBIINX MacHITaboB
MIPU PE3KOM H3MEHEHUH YHCJIEHHOCTH OJHOTO U3
POJICTBEHHBIX BHJIOB B €CTECTBEHHOM apeaje WM
MPH WHTPOAYKINU OJIU3KOPOACTBEHHBIX BHUJOB B
HOBBIH BojioeM. [ MOpHIbI XapaKTepU3yIOTCS TIOBBI-
HIEHHOH M3MEHYMBOCTHIO MOP(OJIOTHYECKHX IPH-
3HAKOB U 3aHUMAIOT MPOMEKYTOUHOE IMOJIOKEHUE
MeXIy poauTenbckumu Bugamu. AWM. ['oproHoBO#
¥ COaBTOpaMH THOpHIU3alMs Kapacell B CTEIHBIX,
MEPUOINYECKU TEPECHIXAOIIMX O03€PAX OINUCHIBA-
eTcs Kak ofHa u3 ¢Gopm amantauuii. [mOpuasl ot
CKpEeLIMBaHUs ABYNOJIOH (HOpMBI cepeOpsSHOrO Ka-
pacsi ¢ 30JI0TBIM KapaceM HacJIeIyIoT OT Hero Oe-
JIBIA 1IBET TIEPUTOHEANbHOMN BBICTUIIKM U OoJbliee
YeM y cepeOpsiHOro Kapacsi KOJMYeCTBO 3yOUHKOB
Ha YKECTKOM JTyde CITMHHOTO maBHuKa (20-22). Ot
cepeOpsaHOTOo Kapacs — CBETIIYIO, C TOIyOOBaTHIM OT-
TEHKOM OKPACKy 4YeIlllyd 1 OO0JIbIIee YeM Y 30JI0TOTO
YUCII0 ka0CepHBIX THIYMHOK Ha MEPBOM KaOepHOU
nyre (42-44). B mpoBeAeHHBIX HCCIEIOBAHUIX
MpU M3YYCHHHM Kapacei HaMu HE OBLIM yYTCHBI
TaKHE MPU3HAKU KaK MEPUTOHEAIbHAS BBICTHIIKA
M KOJIMYECTBO 3yOUMKOB Ha KECTKOM Jy4e CIIHUH-
Horo miaBHUKa. OIHAKO NMPUHSITHE BO BHUMaHUE
OJHOT'O U3 OTJIUYUTEIbHBIX IPU3HAKOB, KaK KOJIHU-
YeCTBO Ka0epHBIX THIYMHOK Ha MIEPBOH KaOepHOH
JIyTe MO3BOJISAET CYAUTh, YTO B HALIUX YJIOBaxX I'M-
OpugHBIX GopM HEe ObLTO: 22-27 THIYHMHOK y 30-
JIOTOTO Kapacst u 22-25 THIYMHOK y cepeOpsHOro
Kapacs mpoTuB 42-44 THIUMHOK y THOPHUIHBIX
¢dopm Kapaceil B BBICHIXAIOIIHX BOJAOEMAaX CTEIl-
HbIx 03ep Cesepnoro Kazaxcrana. Imerorcs Tak-
JK€ OTJIIMYMS MO KOJUYECTBY MTO3BOHKOB: 28,9 mT.
y rubpuga npotus 29,2 mT. y 30JI0TOTO Kapacs u
28,5 mT. y cepeOpSHBIX 1O JIUTEPATYypPHBIM JlaH-
HBIM, TOTJAa Kak IO pe3yJbTaTaM MPOBEIACHHBIX
HCCJIEIOBAHUN KOJHUYECTBO IO3BOHKOB Kapaceil
coctaBmio 32-35 mr.

Onnako THOPHUIIBI 30JI0TOTO U CEPEeOPSHOTO Ka-
paceii cremmabIx 03&p Ceeproro Kazaxcrana [5, 6]
OTBEPraroTcsi SMOHCKUMHU HccienoBarensimu. Oc-
HOBHBIC BO3PaXKCHUS MPOTHB CYNIECTBOBAHUS TH-
OpuIa: KOJMYECTBO KaOEPHBIX TRIYMHOK OKOJIO 40
IIIT., HAJIUYHEC KECTKNUX 3YG‘II/IKOB Ha OCHOBHOM HE€-
BETBHUCTOM JIy4€ JOP3ILHOTO IIABHUKA U «OT TEM-
HOTO 70 4€PHOTO MEPUTOHEYM, KaK JIOJDKHO OBITH
MIpH JUarHOCTHIECKOM xapaktepuctuke C. gibelioy.
Takum 00pa3oM, HATMYKME Pa3HBIX MHEHUW U paboT
0 PacIpOCTPAHCHHUIO THOPHIHBIX U HETHOPUTHBIX
(hopmM kapaceii B Bogoemax Kazaxcrana tpeOyeT BbI-
sicHeHus TakcoHoMuu poja Carassius B CeBepo-Ka-
3aXCTaHCKOW BOJIHOM CHCTEME B LIEJIOM U B CTEITHBIX
03Epax, B 4acTHOCTU. B pe3ynbpTare mMacmTaOHBIX
OOHUTHPOBOYHBIX UcCIeNoBaHUN 50-X TO0B, TIPO-
M30MUTH CephE3HBIE M3MEHEHUS B CBSI3M C WHTPO-
nykiuen (pa3nuaabiMu nyTamu) Carassius auratus
n3 Kuras u BCEBO3MOKXHBIMHU TpaHCGHOPMAIHSIMH
Kapacei MecTHBIX Homysiiuii. Takum o6pazom, He-
00X0JIMMO MPOJIOJIKCHHUE 3KOJIOr0-OMOJIOTHYECKIX
WCCIICIOBAaHUN Kapacei, ISl BBISICHCHUS TaKCO-
HOMHUYECKOTO TIOJOKCHUS W PBHIOOXO03IHCTBECHHON
NPOJYKTHBHOCTH Kapaceld B BOJOEMax MECTHOTO
Ha3HAYCHMSL.

3ak/ouyenune

Bona B 03. ComnoHIIbl SBISETCS 110 XapaKTepu-
CTHKE BOJI 110 IBETHOCTH OTHECEHA K BOJIaM C MaJIon
LBETHOCTHIO, ME30TPO(PHBIM BOJOEMOM cO ciabdo-
menogHoi peakmnuen cpeas! (pH 8,42). Ilo comep-
JKAaHUIO KHCJIOPOJa BOAY O3epa MOXKHO OTHECTH K
YMEPEHHO-3arPsSI3HEHHBIM BOJIAM.

PesynbraTel mpoOBEIEHHBIX HCCIIEIOBAaHUU I1O-
kazanu: 03. COJOHIIBI SBISETCS BOJOEMOM MECTHO-
IO Ha3HAYCHUS, C HAIMYHEM TPEX BHIIOB PBIO: cepe-
OpSTHOT'O M 30JI0TOTO Kapacei KapauKoBOi (hopMBI 1
POTaHa-TOJIOBEILKH, SIBIISIFOIIETOCS KPaiHE PEAKUM
BHJIOM ]ISl 3TOW MECTHOCTH U BEPOSITHO CITy4aiiHO-
ro BCEJCHLA B JaHHBIA BojoeM. /[oMuHUpYrOLEM
BUJIOM B 03. COJIOHIIBI SBJSICTCS CEpPeOpsIHBIN Ka-
pack — 84,4% ot oOmero ynoBa. YJIOB Ha yCHIIUE
cepeOpSIHOTO Kapacs B HAyYHO-HCCIIEI0BATEIhCKIX
ceTsix cocraBui ot 0,2 o 15 kr/ceth (cpenusis 5,23
KI/CETh).

CepeOpsiablit kapace Carassius gibelio mipen-
CTaBJIeH 0co0siMu 0T 2 110 7 nieT. [lokaszaresnu ATuHbI
# Beca coctaBmid ot 106 1o 285 MM 1mo abCcoJIroT-
HoM mmuwHe, 1 oT 19 mo 357 r mo Macce. YnuraH-
HOCTh 110 DyIbpTOHY M3MeHs1ack ot 2,20 no 3,70 B
cpeaneM cocraBuia 2,91. B ynoBax cepeOpsiHOro
Kapacst JOMHHHPOBAIH 0cO0H B Bo3pacTte 5 neT. Co-
OoTHOIIeHUe mojoB coctaBuio 30:1, mpeobnananue
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CaMOK HaOJIFO/IaeTCsl BO BCEX BO3PACTHBIX TPYIIAX.
70% BBUIOBJIEHHBIX PHIO OBLTH OTHEPECTUBIIMMUCS
oco0smu co cragueii ronan VI-II, ocraababie 0coou
VMEJH TOHABI V CTaIHH 3PEIOCTH.

3osiorolt kapack Carassius carassius pecTaB-
JIeH ocobsMu OoT 3 1o 5 neT, abCoroTHAs JIHMHA
Teaa coctaBuiaa oT 116 go 200 MM, macca ot 24 1o
122 r. CooTHollleHHE TI0JIOB cocTaBuio 1:3 ¢ mpe-
o0JalaHueM CcaMOK. YTHUTaHHOCTh 1Mo DynbTOHY
BapsupoBasa ot 2,40 no 2,98 B cpennem 2,72. Oc-
HOBY YJIOBOB 30JI0TOTO Kapacsi COCTaBUJIM OCOOH
3 net ¢ ronagamu Ha V u VI-II craguu 3penoctu.
Nzydenne MopdoIorniecKkux Mpu3HAKOB U MPUHSI-

THE BO BHUMaHHE OJHOTO U3 OTJIMYMTEIBHBIX MPH-
3HAKOB, KaK KOJIMYECTBO JXaOCPHBIX THIYMHOK Ha
MEepBO ’ka0EepHOM Ayre MO3BOJSET CYAWUTH, YTO B
HaIlUX yJIOBaxX rMOpuAHbBIX GopM He Obuio. OngHa-
KO, TAaHHOE TPEIIIOJIOKEHNE HE NCKITI0YaeT Heo0OXo-
JIUMOCTH TIIATEILHOTO MOP(}HO-OHOJIOTHYECKOTO U
TEHETHYECKOTO aHalnnu3a Kapaceil Uil UCKIIIOYSHUS
WIIN BBISBJICHHUS THOPUAHBIX ()OPM B CTEITHBIX O3€-
pax CeBepHoro Kazaxcrana.

Paboma ewvinonnena 6 pamxax npoexma
AP09259969 «Dxonocuyeckuii MOHUMOPUHE 8000~
emog Ceseproco Kaszaxcmanay.
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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

DC-1 npenapaTbiHblH MMKPOOKA KapChl OEACEHAIAIN 104 raAOreHiHiH KypambiHa 6aiAaHbICTbI,
oA eTe GeAceHal. Kasipri yakbiTTa KaAmii TPMOAMAIHE HEri3AeAreH rnpenaparrap, MbiCaAbl, AyroAb
epiTiHaici, MoaonnpoH, betaamH keHe 6ackarapbl aHTUCENTUKTEP peTiHAe KoAAaHbiAaabl. DC-1
6aKTepPUSAbIK, >Kacylla MemOpaHacblHbIH OTKI3rilTiriH  >KOFapblAaTy KaGIAeTTIAIrH  pacTalTbiH
3epTTeyAep XYPrisiaai, 6yA aHTMOMOTUKTEPAIH TUIMAIPEK BPEKET eTyiHe MyMKIHAIK 6epeai, aA in vitro
JKOHE in VIVo >XyneAepiHAe 3epTXaHaAblK, >KaHyapAapAa LMTOTOKCMKAABIK, >KOHE FeHOTOKCUKAAbIKTbI
Garanay YLIiH 3epTTeyAep Xypridiaai. bya akcnepumentTe MC-1-TiH aAFawKkpl H6anAaHbIC TOPabbIHA,
OYALLBIKET 3MUTEAMITIHE Bcepi 3epTTeAAl. IKCMEepUMEHTTE Yl KOSH KOAAaHbiAAbl, 4 mr/kr (DC-1
(6akpiray yAriaepi) eHrisiareHre aeniH xaHe DC-1 (3KCMEPUMEHTTIK YAriAep) KabblAAaFaHHaH KeniH
aAblHFaH OYpLIK 3nUMTeAUniHiH, KarbliHAbIAAPbl. DC-1-Ti KYHAEAIKTI KOAAQHYAbIH KaAMbl Ke3eHi 14
KYHAI KypaAbl, OYA 3MUTEAMMAIH ©3AIriHEH XKaHapy Ke3eHi. AAbIHFaH >KacyllaAapAblH KaFbIHAbIAAPSI
UMTOreHeTUKaAbIK, abeppaumsHbiH,  6ap->KoFblHA  MMKPOCKOMMeH KapaAAbl. HetmxeciHae ®OC-1
KabblApaFaHHAH KeWiH anTapAblKTan e3repic GOAFaH >KOK, OWTKEHi KapuMOAM3, Kapuvopekcus,
MMKPODAEKTP >KOHE SIAPOAbIK, MpoTe3aepi 6ap >kacyllarapAblH AeHreni wamameH 6ipaen AeHrenae
Kaaabl. CoHAbIKTaH, FS-1 KOsiH 6yKaAbAbl SMUTEAMIIHE Y3aK, YaKbIT 8CEP ETKEHAE LIMTOr€HOTOKCHKAAbIK,
acep eTrnenAi AereH KopbITbIHAbIFA KEAAI.

Tyiin cesaep: PC-1, moa, OYKKaAbAbl 3MUTEAUI, LIMTOreHOTOKCMKAABIK, 9Cep, KapuOAM3,
KapUopeKCUC, MUKPOIAEMEHTTEP, SAPOAbIK, LLbIFYAQP.
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OueHka reHoTokcu4HocT OC-1
Ha 6YKKaAbHbIM 3NMUTEAMIH KDOAMKOB

AHTUMMKpPOOHasi aKTMBHOCTb AekapcTBeHHoro npenapata PC-1 06ycAOBAeHa CoAepyKaHMem
raAoreHa MoAa, KOTOPbIN IBASIETCS AOBOAbHO aKTMBHbIM. B HacTosLLee Bpems B KauecTBe aHTUCENTUKOB
y>Ke NPUMEHSIOTCS NpenapaTtbl Ha OCHOBE TPUMOAMAQA KaAUsl, TakMe Kak pacTBop Atoroas, MoaonmpoH,
betaanH n apyrue. PaHee y>ke OblAM MPOBEAEHbI MCCAEAOBAHMS, MOTBEPXKAAIOLIME CMOCOOHOCTb
DC-1 yBeAMUMBaTb MPOHULIAEMOCTb KAETOUYHOM MEMOpPaHbl 6akTEPUM, UYTO MO3BOASET aHTMOMOTHMKAM
AENCTBOBaTb 3(PheKTMBHEE, a Tak>Ke ObIAM MPOBEAEHbI MCCAEAOBAHMS in Vitro M in Vivo OLEHKM
LUMTOTOKCMYHOCTM M reHoToKcMuHOCTM (DC-1 Ha AabopaTOPHbIX XKMBOTHbBIX MPU CUCTEMHOM BO3AEI-
ctBUK. B AaHHOM 3KCnepmmeHTe 6bIA0 M3yueHo BAmnaHMe DC-1 Ha yuyacToOK MepBMYHOIO KOHTaKTa —
OYKKaAbHbIN 3MUTEAMIA. MICXOAS M3 PE3YABTATOB 3KCMEPUMEHTA, Mbl MOTAM CAEAATb BbIBOA O BO3MOXKHOM
npumeHermn MOC-1 B KauecTBe OpPaAbHOro aHTMcenTuka. B akcneprmeHTe GbiAM MCMOAb30BaHbI TPU
KPOAMKA, Ma3K1 OYKKAAbHOI O 3MUTEAMS KOTOPbIX ObIAM B35Tbl AO BBeAeHMS 4 Mr/Kr (DC-1 (KOHTPOAbHbIE
06pasupl) 1 nocae BeeaeHns MPC-1 (akcrneprmeHTaAbHble 00pasupl). O6LIMIA NEPUOA EXXEAHEBHOTO
BeeaeHns DC-1 coctaBuA 14 AHEN, UTO SIBASETCS MEPUOAOM AAS CAMOOBHOBAEHMS 3MUTEAMS.
[ToAyYeHHble Ma3ku KAETOK ObIAM MCCAEAOBaHbI MOA MMKPOCKOMOM Ha HaAMYME LIMTOrEHETUYECKMX
abeppaummn. B pesyabtaTte He ObIAO BbIIBAEHO 3HAYMTEABHOIO M3MeHeHus nocAe BeeaeHns OC-1, Tak
KaK ypOBEeHb KAETOK C KapUMOAM3MCOM, KapMOPEKCMCOM, MUKPOSAPAMM U SAEPHBIMU TMPOTPY3UIMM
OCTaBaACs! MPUMEPHO Ha TakoM >Ke ypoBHe. CAeAOBaTeAbHO, OblA CAEAAH BbIBOA O TOM, 4yTo DC-1 npu
AAUTEABHOM BO3AEMCTBUM Ha OYKKAAbHbIN 3MUTEANI KPOAMKOB HE OKa3biBaeT LIMTOreHOTOKCMYECKOro

BANAHNA.
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LIMTOreHOTOKCHN4eCKoe BAUSHME,

KapMOAM3UC, KAPUOPEKCHUC, 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].
lodides 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 png / 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
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karyolysis (dissolution of the cell nucleus particles
that has disintegrated due to karyorrhexis) are the
final stages of necrobiotic cell death.

Microscopic observation of buccal epithelium
cells let us reveal amount of cytogenetic aberrations
both in control and experimental sample (Figure 2).

[§

a — normal buccal epithelium cells; b — nuclear protrusion;
¢, d — karyolysis; e — micronucleus; f — karyorrhexis

Figure 1 — Buccal epithelium cells
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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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