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BUoIorus
BIOLOGY

UDC 573.6:086.83

L.Zh. Bairon', A.O. Issenova', N.K. Zhappar', V.M. Shaikhutdinov', M.Yu. Ishmuratova®

"The Branch of RSE «National Center for Biotechnology», Stepnogorsk, Kazakhstan;
’Ye.A. Buketov Karaganda State University, Kazakhstan;
(E-mail: bairon25@bk.ru)

Isolation and identification of new strains of lactic acid microorganisms
from various traditional lactic acid products of the Central region of Kazakhstan

The article describes the process of isolation and identification of lactic acid microorganisms obtained from
various types of traditional lactic acid products of the Central region of Kazakhstan. In the course of the
work, 10 samples were taken. 5 individual isolates were isolated from them, including 2 isolates from ayran
(CK-1, CK-4), 2 isolates from sour cream (CK-3, CK-5) and 1 isolate from koumiss (CK-2). While studying
cultural and morphological properties, large long rods with the length of 0.5-1.2 um long have been spotted,
located singly or assembled in chains. They didn’t form spores. They are facultative anaerobes. Gram-
positive. Catalase-negative. The colonies are convex with a solid edge, opaque and not pigmented. The opti-
mum growth temperature is 37 °C. Genetic identification based on the analysis of the 16S rRNA nucleotide
sequence has been performed. A fragment of the 16S ¥rRNA gene was amplified by PCR method. After the
terminal fragments had been removed, nucleotide sequences with the length of more than 650 base pairs were
obtained, which were identified in GeneBank using the BLAST algorithm. Based on a comparison of the nu-
cleotide sequences of the 16S rRNA gene fragment, the sequences of the corresponding genome regions were
obtained. As a result of the work on the study of cultural and morphological characters and comparison of the
analysis of the nucleotide sequence of the 16S ¥RNA gene, it was ascertained that isolates CK-1, CK-3, CK-4,
CK-5 isolated from ayran and sour cream belong to the species Lactobacillus plantarum, and isolate CK-2
isolated from koumiss belongs to the species Lactobacillus paracasei.

Keywords: lactic acid products, lactic acid microorganisms, isolates, Lactobacillus spp., DNA, PCR, identifi-
cation, 16S ¥rRNA.

Introduction

The food industry uses thousands of strains of hundreds of species of microorganisms that were pri-
marily isolated from natural sources based on their beneficial properties, and then improved using various
methods. In connection with the expansion of the production and the range of products, more and more rep-
resentatives of the world of microorganisms are involved in the microbiological industry [1, 2].

An important way to replenish the collection fund with new valuable microbial genetic resources is a
directed isolation from nature and the study of microorganisms with valuable properties, individual genes
that control the synthesis of industrially valuable substances [3].

The development of the agricultural and food industries of biotechnology is economically significant.
Lactic microorganisms with probiotic propertiesplay an important role in these sectors [4].

Unfortunately, the intensification of production and the reduction in the production of products cooked
at home leads to a decrease in biodiversity. Therefore, the urgent issue is the development and the replen-
ishment of collections of lactic acid microorganisms isolated from traditional fermented milk products [5].

One of the important tasks of collections of microorganisms is the accurate taxonomic identification of
microorganisms. Currently, most collections use classic methods for identification. However, in the devel-
oped collections, a polyphase approach is used, which consists in combining all possible data of both a phe-
notypic and genetic nature in order to obtain reliable identification [6].

8 BecTHuk KaparaHguHckoro yHusepcureTa



Isolation and identification of new strains ...

The aim of this work was the isolation and identification of lactic acid bacteria from various traditional
lactic acid products of the Central region of Kazakhstan.

Materials and research methods

Samples of home-made lactic acid products (airan, koumiss, sour cream) selected in the Central region
of Kazakhstan (Karaganda region, Bukhar-Zhyrau district, IE «Suleimenov AK») were used as research ma-
terials.

Obtaining accumulative cultures and isolating pure culture

In order to obtain an accumulative culture of lactic acid strains, a nutrient medium of the following
composition g/l was used: skimmed milk powder — 87; yeast autolysate — 3 ml. Cultivation was carried out
at 37 °C for 24 hours.

Pure cultures were isolated by ten-fold dilutions followed by plating on Petri dishes with MRS agar
medium. The grown isolated colonies were seeded by the loop into tubes on the surface of a beveled solid
medium and cultivated at a temperature of 37 °C for 48 hours. The purity of the cultures was checked by the
absence of extraneous growth in the MPB liquid nutrient medium.

Study of the cultural and morphological properties of isolated isolates
Visual observation of cultures of the isolated isolates was carried out using a phase contrast microscope.

Analysis of the nucleotide sequence of the 16S rRNA gene in isolated isolates

DNA isolation. 1 ml of the bacterial culture was centrifuged for 10 minutes at 12,000 rpm, the superna-
tant was removed. The precipitate was suspended in 500 ml of TE buffer, 20 pl of lysozyme was added and
incubated for 1 hour at 37 °C. 30 ul of 10 % SDS and 3 pl of proteinase K were added to the suspension. The
contents of the tubes were incubated for 12 hours at 37 °C. To remove fragments of the cell wall, residual
proteins, and polysaccharides, 100 pl of SM NaCl and 80 pl of a CTAB solution (10 % CTAB in 0.7 M
NaCl) were added, vortexed, and incubated for 10 minutes at 65 °C. Then, 700 pl of chloroform/isoamyl al-
cohol (24/1) was added and centrifuged for 10 minutes at 12,000 rpm. The aqueous phase was transferred
into a new tube. The purification procedure was repeated with chloroform/isoamyl alcohol (24/1) and centri-
fuged for 10 minutes at 12,000 rpm. The supernatant was collected in new tubes. 0.6 of the volumes of iso-
propanol were added. A microtube containing the reaction mixture was incubated for 30 minutes, and then
centrifuged for 10 minutes at 12,000 rpm. The precipitate formed was washed with 70 % ethanol and centri-
fuged for 10 minutes at 12,000 rpm. The purified DNA sample was dissolved in 100 pl of a single TE buffer
and placed in a thermostat at 60 °C for 30 minutes.

Amplification of a 16S rRNA gene fragment

The PCR reaction was performed with 8f5’universal primers — AgAgTTTgATCCTggCTCAg-3 and
806R-5’ggACTACACgggTATCTAAT [7] in a total volume of 20 ul. The PCR mixture contained 150 ng.
DNA, 1 unit Maxima Hot Start Taqg DNA Polymerase, 0.2 mM of each dNTP, 1 PCR buffer, 2.5 mM MgCl,,
10 pmol of each primer. The PCR amplification program included prolonged denaturation of 95 °C for
7 minutes; 30 cycles: 95 °C — 30 seconds, 55 °C — 40, 72 °C — 1 minute; final elongation of 7 minutes at
72 °C.

The analysis of PCR products was carried out on a 1 % agarose gel containing 3 ul of bromophenol
blue in TAE buffer. Electrophoresis was carried out at 120 V for 25 minutes. The sizes of the molecules of
the analyzed DNA samples were determined by comparing their electrophoretic mobility of the markers —
DNA fragment of known molecular weight.

Nucleotide sequence determination

The PCR products were purified from unbound primers by the enzymatic method using exonuclease I
and alkaline phosphatase [8].

The sequencing reaction was carried out using the BigDye Terminator v3.1 Cycle Sequencing Kit
(Applide Biosystems) according to the manufacturer's instructions, followed by fragment separation on a
3730x1 DNA Analyzer (Applide Biosystems).

Nucleotide sequence analysis
The nucleotide sequences of the 16S rRNA gene of the identified strain were analyzed and combined in-
to a common sequence in SeqMan software (Applide Biosystems).
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Results and discussion

Isolation of lactic acid microorganisms

In the course of the work, 10 samples were selected from traditional home-made lactic acid products.
5 separate isolates were isolated from those samples, including: 2 isolates from ayran (CK-1, CK-4), 2 iso-
lates from sour cream (CK-3, CK-5) and 1 isolate from koumiss (CK-2).

The morphology of isolated microorganisms is as follows — large long rods with the length of
0.5-1.2 um long, elongated fixed rods, located singly or assembled in chains. They did not form spores.
They are facultative anaerobes. Gram-positive. The colonies are convex with a solid edge, opaque and not
pigmented. The optimum growth temperature is 37 °C [9].

As a result of studying the cultural and morphological properties, the isolated isolates were identified as
representatives of the genus Lactobacillus spp.

Nucleotide sequence analysis
DNA concentration was measured using a Nano-Drop spectrophotometer at a wavelength of 260 nm.
The results are given in Table 1.

Table 1
The source of isolation and DNA concentration

Sample The source of isolation | Concentration, ng/ul A260/280
CK-1 Ayran 547.4 1.93
CK-2 Koumiss 498.0 1.94
CK-3 Sour cream 621.4 1.99
CK-4 Ayran 460.5 1.99
CK-5 Sour cream 389.1 2.0

As it can be seen from Table 1, at the samples with DNA extraction, the concentration varies from
389.1 to 621.4, the value of 260/280 from 1.93 up to 2.0.

As aresult, DNA of the required quality and quantity was extracted from the samples.

A fragment of the 165 rRNA gene with a molecular weight of about 800 bp was amplified by PCR
method. PCR amplification products were used to determine the nucleotide sequence.

After the terminal fragments had been removed, nucleotide sequences with the length of more than
650 bp were obtained, which were identified in Gene Bank using the BLAST algorithm.

Based on a comparison of the nucleotide sequences of the 16S rRNA gene fragment, sequences of the
corresponding genome regions were obtained. The identification results are given in Table 2.

Table 2
Identification of lactic isolates based on sequence analysis of 16S rRNA genes
Sample Size of sequenced Bacteria with homologous gene Identity, Regi.stration number
DNA, bp sequences16S rRNA % in GenBank
CK-1 507 Lactobacillus plantarum OSB 100.00 MK351320.1
CK-2 338 Lactobacillus paracasei BS303 97.04 MF521890.1
CK-3 552 Lactobacillus plantarum 115 100.00 MK?713565.1
CK-4 205 Lactobacillus plantarum S67 99.51 KR011009.1
CK-5 213 Lactobacillus plantarum HBUASS51184 99.06 MH665802.1

According to the results of a comparative analysis of the 16S rRNA gene, isolates CK-1, CK-3, CK-4,
CK-5 were identified as the representatives of the species Lactobacillus plantarum and the isolate CK-2 as
Lactobacillus paracasei.

Thus, the analysis which we have performed based on a comparison of the 16S rRNA gene sequence
has confirmed the cultural-morphological classification of the isolated strains.

The results obtained will subsequently be used to get a molecular genetic passport for strains of micro-
organisms.
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Opransik KazakcTaHn eHipiHiH TYPJIi J3CTYPJII CYT KbIIIKbLIAbI
OHIM/IepPiHeH CYT KbIIKbLIIbI MUKPOOPTraHU3M/AEPAIH KAHA IITAMM/IAPbIH
0eJ1in a1y ’k9He MIeHTH(PUKANMAIAY

Maxkanana Opransik Kasakcran eHipiHIH TYPJIi JoCTYPITi CYT KBIIKBUIABI OHIMAEPIHEH OOiHIN aJbIHFaH CYT
KBILIKBULIBI MUKPOOPraHU3MICPIIH OelliHyi *oHe HACHTH(MKAUMACH cunarTainraH. JKyMbICTBI OpBIHIAY
6apeiceiina 10 ynri ipikrenmimin amsiael. OjapaaH 5 JkeKeJICHTeH H30sITTap OOmiHIl, OHBIH ilIiHIe:
2 mzonat (CK-1, CK-4) aiipannan, 2 m3onar kaitmakran (CK-3, CK-5) xone 1 mzonar (CK-2) xpiMbI3naH.
KynbpTypasiapl-MopdoIorHsIiblK KacHeTTepiH 3epTTey OGapbichiHAa y3bIHABIFEL 0,5—1,2 MKM ipi y3bIH, Japa
HeMeHe Ti30eKkTec OpHalacKaH Taskmranap ke3zecri. Cropa maiina 6onras koK. daxynpTaTHBTIK aHAIpOOTap.
I'pamoH. Karanasarepic. KosoHusiap TyTac mieti JeHec, MOJIIip eMec jKoHe MUrMeHTTenMereH. OHTaibl
oecy Ttemmeparypacsl 37 °C. 16S rRNA wnyxineotuari Oipi3finikTi Tammay HeTi3iHAE TEHETHKAIBIK,
unentudukanusnay xkyprizingi. IITP oxicimen 16S rRNA reninin ¢parmenti ammnunmsianabl. CoHFbI
(bparMeHTTepAi KOMFaHHaH KeiliH y3bIHABIFbI 650 actaMm HykIeoTuATi Ti30ekTep anbinabl, onap GeneBank-te
BLAST anroput™i 6oiibiHia caiikectenaipiani.16S rRNA reHiHiH GpparMeHTiHIH HYKJICOTUATIK Ti30eKTepiH
CaJIbICTHIPY HEri3iHAe FeHOMHBIH THICTI ydacKelepiHiH CHKBEHCTepi anbIHABLIKYpri3iireH KyJabTypajiabIK-
MOPONOTMSUIIBIK TayAay Herisinze, conpaii-ak 16S rRNA reHiHiH HYKICOTHATIK Oipi3ainik Tangay
HOTIDKENIEpIH CajbICTHIpy OapbIChIHIa aifpaH jkoHe Kaimakran amsiaraHn CK-1, CK-3, CK-4, CK-5
m3osATTapsl Lactobacillus plantarum, an xeive3nas ansiarad CK-2 msomsatsl Lactobacillus paracasei Typine
JKATATHIH/IBIFbI aHBIKTAJI/IBL.

Kinm ce30ep: cyT KbIIKBULABI OHIMIEP, CYT KBIIIKBULABI MUKpOaF3aiap, u3onsatrap, Lactobacillus spp., JHK,
IITP, nunentuduxarms, 16S rRNA.

JIK. Baiipon, A.O. Ucenosa, H.K. XKannap, B.M. Hlaiixyraunos, M.1O. NmmypaTtoBa

Boiienienne u uaeHTH(UKAIMUA HOBBIX IITAMMOB
MOJIOYHOKHCJIBIX MUKPOOPTaHU3MOB U3 Pa3JIMYHBIX TPAAUINOHHBIX
MOJIOYHOKHCJBIX NPpoayKToB LlenTpansHoro peruona Kazaxcrana

B crarbe ommcan nporecc BBIIEICHUS U HACHTU(PHUKAINH MOJIOYHOKHCIIBIX MUKPOOPTaHU3MOB, MOTY4CHHBIX
U3 Pa3sNYHBIX TPAJAULIHUOHHBIX MOJOYHOKHCIBIX MpoxykToB LleHTpansHoro pernona Kasaxcrana. B xone
BBINOJIHEHUS PaboTH! 010 0TOOpano 10 00pasuos. M3 HUX ObUIO BBIIENCHO 5 OTAEIBHBIX H30JSTOB, B TOM
ygucae 2 uzonAra u3 aipana (CK-1, CK-4), 2 m3omnara u3 cmeransl (CK-3, CK-5) u 1 usonar u3z xKymseica
(CK-2). IIpu n3y4eHun KynbTypaibHO-MOP(HOIOTHIECKUX CBOWCTB BCTPEUAIUCH KPYITHBIC ATHHHbIC MAaTOYKH
uHOK 0,5-1,2 MKM, pacIoyioxKeHHbIe eIMHIYHO Win coOpaHHble B nenoukd. Criop He oOpasoseBani. Pa-
KyJIbTaTHBHBIE aHa’poObl. ['pammonoxkurensusle. Katamazoorpumarensusle. KogoHnu BEIyKIbIE, C IIETb-
HBIM KpaeM, HeIIpo3pauHble ¥ He MMIMEHTUpOBaHbl. OnrumainsHas temneparypa pocra 37 °C. IIposenena re-
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HeTH4ecKasi HACHTH(UKAIMA Ha OCHOBAHUM aHAJIM3a HYKJIEOTHAHOW HocienoBatenbHOCTH [6SrRNA. Meto-
nom TP 6bu1 ammnduuposan Gpparmedt rena /6SrRNA. Tlocne ynaneHus KOHIEBBIX GparMeHTOB ObUTH
MOJIY4€Hbl HYKJICOTUAHBIE MOCIEA0BATEIEHOCTH NPOTKEHHOCTBIO Oostee 650 1m.H., KOTOphIe OBLIM UIEHTHU-
¢unuposansl B GeneBank no anropurmy BLAST. Ha ocHOBe cpaBHEHHS! HYKJICOTHIHBIX ITOCIIEI0BATEIEHO-
creil ¢pparmenra rena /6SrRNA ObLIN MOJTy4eHB! CHKBEHCH COOTBETCTBYIOIINX yYacTKOB T'eHOMa. B pe3yis-
TaTe INpPOJENaHHOM pPaboOTHl MO M3YYEHHUIO KYJIbTYPaltbHO-MOP(OIOTMYECKHX NPH3HAKOB M CPAaBHEHHIO
aHaJM3a HyKJICOTUIHOU MOCIe0BaTeIbHOCTH TeHa 16SrRNA Obuto ycranosieHo, uto u3onsatel CK-1, CK-3,
CK-4, CK-5, BbiieneHHble U3 alipaHa U CMeTaHbl, OTHOCITCS K BUAY Lactobacillus plantarum, a uzonat CK-
2, BBIIETICHHBIN U3 KyMbIca, — K BULY Lactobacillus paracasei.

Kniouegvie cnosa: MOIOYHOKHCIBIE MPOLYKTHI, MOJIOYHOKHCIIBIE MUKPOOPTaHU3MBbI, H30JThI, Lactobacillus
spp-, AHK, IT1P, nnenrudukanms, 16SrRNA.
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Boiesienue nepcneKTUBHbIX MITaMMOB Bacillus megaterium n Bacillus subtilis,
obagawmux gocharMoONIM3MPYIOIIMMHU U NIPOTUBOMUKPOOHBIMH CBOIiCTBAMM

B crarbe npeacTaBieHbl JaHHbIE 110 BBIACICHHUIO H U3YUCHHIO (PU3U0JIOr0-OHOXMMHYECKUX CBOMCTB KYJBbTYD
Bacillus megaterium v Bacillus subtilis. B xauecTBe MaTepuanoB Ui BBIAEICHUS KyJIbTYp HCIIOJIB30BAIIIChH
00pa3ipl YEepHO3EMHBIX IOYB MIIEHHYHBIX Mosieil. M3 o0pas3moB BbimesneHb! 36 HU30JATOB € NPOTHUBO-
MHUKPOOHBIMH ¥ 17 M30111TOB ¢ (hochaTMOOMIM3UPYIONMME CBOICTBaMU. MUKpOCKOIIYEeCKOe HaOmoaeHne
9THX M30JITOB ITOKA3AJI0, YTO OHM IPECTAaBILIIOT COO0H IpaMIIOIOKUTENIBHbIE, MAJOYKOBHIHBIE, YHOCIIO-
poobpasyronrue OakTepruu. CornacHo KyJIbTypaabHO-MOP(HOIOTHIECKIM U (PU3H0IIOr0-0HOXMMHYECKUM TIPH-
3HAKaM BEIJeJIEHHbIE M30JATHl MACHTU(GUIMPOBaHb! Kak Bacillus subtilis u Bacillus megaterium. 13ydena
s dextuBHOCTh PochaTmobuamnsanuu mwraMmoB Bacillius megaterium. B pe3ynbrate U3 BbIACICHHBIX 17
M30JITOB 5 MOKa3ajal HaHOOJBIIYIO0 COMOOMIH3NPYIOILYIO CIIOCOOHOCTH Ha TBepAOil cpene. OmpenerneHa co-
TFOOMIIN3UPYIOLTYI0 CIOCOOHOCTD Ha suakoi cpeae NBRIP, rae conepxanue pactBopenHoro ¢ocdopa yse-
JTUYWIOCh B 4—7 pasa, a pH KyJabTypanbHOH >KMAKOCTH Y JAHHBIX IITaMMOB yMeHbwmics ¢ 7,0 mo 5,1-5.4.
Taxoxe IpoBeeHB! PabOTHI 0 M3YYESHUIO aHTAarOHUCTHYECKOH aKTHBHOCTH BBIIENEHHBIX IITaMMOB Bacillus
subtilis n Bacillus megaterium x 2 tect-mtammam: Fusarium graminearum n Fusarium oxysporum. Ha
OCHOBaHUWH TIOJYYEHHBIX JTAHHBIX OTMEYEHO, 4YTO MTaMMbI Bacillius megaterium AA4, AA7, AAS, AA1S u
AA17, a rtaxxe Bacillus subtilis AS7, AS14, AS22, AS29 u AS34 o00majgaroT aHTAarOHUCTHYECKOM
aKTUBHOCTBIO MO OTHOWIEHHIO K F. graminearum w F. oxysporum. Takum o00pa3oM, IOTy4eHbI
NEePCIEeKTUBHBIE IITAMMBI U1 OHOKOHTPOJIS (hy3apHO3HBIX 3a00JIeBaHUH.

Kniouesvie cnosa: MUKpOOPraHH3MBI, M30JIAT, ITaMM, (ochaTMOOHIM3NUPYIOIIAsi aKTUBHOCTb, AHTArOHHU-
CTHYeCKasi aKTUBHOCTb, Bacillus megaterium, Bacillus subtilis.

Bseoenue

B mocnegame roapl BO3pOC MHTEPEC K U3YUEHHIO OMOJIOTHYECKOTO KOHTPOJIS (PUTOMATOTEHOB C TOMO-
IO MTOJIE3HBIX PACTHUTENBHBIX MUKPOOPTaHU3MOB, 0COOEHHO OaKTepHii, 0 YeM CBHJIETEIbCTBYET IKCIIOHEH-
IUANBHBIA POCT MUPOBOTO phiHKa OnonectuiuaoB ¢ 800 muH momn. CIHA B 2014 t. mo 2,8 Mapna Toiut.
CIIIA nHa nHacrosimee Bpems [1]. MHorue OaktepuanbHbIe pOMbI, Takue Kak Paenibacillus, Pseudomonas,
Burkholderia, Lysobacter n Bacillus, 0111 OTTCaHBI KaK CHMOMOTHIECKHE MUKPOOPTaHU3MEI ¢ OMOKOHTPO-
JUpYIOLIEeH cnocoOHOCTEIO [2—4]. DTa rpynina MUKpOOOB HHIHOMPYET pa3BUTHE OOJIE3HH, MPEMATCTBYS 00-
pa3oBaHUIO (DUTOMATOTEHOB, OJaroaaps MPOAYIIUPOBAHUIO BHEKICTOYHBIX MHTMOUPYIOIIUX MOJIEKYJ, TAKAX
KaK JTUTHYeCKHEe (EPMEHTHI, TOKCUHBI, CHIepodopbl, OnocyphaKkTaHThl U AKTUBAIMU CHTHAJIOB 3allIUTHI pac-
TeHwui [2, 5, 6]. HenaBamMe pabOTH CBUACTEIHCTBYIOT 00 YCIICIITHOM HCIIOJIb30BAHUH OaKTepHil 1t OOpHOBI ¢
IrpUOKOBBIMU 3a00JICBAaHHUSIMH Yy HECKOJIBKUX HPKOHOMUYECKH BAXKHBIX KYJIbTYP, HApuMep, KyKypy3sl [7],
(baconmu oObIkHOBeHHOH [8], cou [9], mpu >TOM HaONIOAATIOCH CHIDKEHHUE TshKecTH 3aboneBanus (> 60 %) u
yITydnieHue GUTOCAaHUTAPHOTO COCTOSTHHS PACTCHUH.

B Hacrosimee Bpems B Kazaxcrane aiist 60pbOBI ¢ TATOr€HaMU 3€PHOBBIX KYJIBTYP MPEUMYIIIECTBEHHO
WCIIONIB3YIOTCS XUMHUYECKHE TperapaTbl Ha OCHOBE IMIPOKOHA30J1a, UMa3anmia, TeOykoHa3ona, OCHOMuIIA,
THpama, (IyIUOKCOHMIA W JPYTHX AaHTHMHUKOTHYECKHX TMpernaparoB. lcmonp3oBaHWe XHUMHYECKUX
(OYHTUITUIOB B CEIIbCKOM XO3SHCTBE MMEET PsIJi HEJAOCTATKOB: (POPMHUPOBAHHUE CTOWKHX pac BO3OYAHTEICH,
TOKCHYHOCTh IS TEIUIOKPOBHBIX MIJICKONHMTAIONIUX W YEJIOBEKa, WHICHOWpPOBaHUE pPHU30ChEpHBIX
MHUKpPOOPTaHU3MOB.

IlomobuBpIME HemocTaTkaMu He 007amaioT OuoJormueckne (QYyHTHUIUABI HAa OCHOBE IOYBEHHBIX
MUKpoopranu3moB. lIpenBapurenpHas o0paboTKa CeMsiH Tepes] BEICCBOM OaKTEpHAIbHBIMU MpeHapaTamu,
o0nafaomMi  QYHTHIIUTHOW aKTUBHOCTBIO, IO3BOJISICT CHH3UTH IOPaKCHHE ITOCEBOB HA HAYaIbHBIX
3Tanax KyJabTUBHpPOBaHUs. O30pOBJICHUE MTOYBHI U MPEAOTBPAICHUE 3apaXKCHHUs PaCTCHUM Ha PaHHUX CTa-
JIUSTX Pa3BUTHUS BO3MOXKHBI TIPU HEMOCPEICTBEHHOM BHECEHUH B MTOYBY MUKPOOPTaHU3MOB, CHHTE3UPYIOIINUX
(yHTUIIMIHEIC BeniecTBa. B CBSA3M ¢ 3TUM BhIIeTICHHE IITaMMOB B. subtilis, B. megaterium m uccien0BaHne
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ux (ochaTMOOHIU3UpYIOLIEH U aHTArOHUCTHYECKOH aKTHBHOCTH IO OTHOIICHHIO K (Yy3apHO3HBIM Tpubam
SIBJISIFOTCS B)KHBIMU B Pa3BUTUU OMOKOHTPOJIbHBIX areHTOB.

Mamepuanvt u mMemoowl ucciedosanus

B kauecTBe MarepuaioB HCCIEIOBAaHUS HCIIOIB30BAIHCh MHUKPOOPTaHU3MBI ¢ (hochaTMOOUTH3UpPYIO-
el 1 MPOTUBOMHUKPOOHO# aKTUBHOCTRIO pofa Bacillus.

B pabore ObIIM UCTIONIE30BAHBI CIIEAYIONIHE TUTATEIBHBIC CPEIbL:

KaptodensHo-nexkcTpo3nslii arap, (r/m1): orBap kaptodens — 200; nexctpo3a — 20; arap-arap — 20;
nentodH — 10.

Kunkas cpema NBRIP, (1r/m): rmoxoza — 10,0; Caz(PO,), — 5,0, MgCl,,6H,0 — 5,0;
MgSO,-7H,0 — 0,25; KCl — 2,0; (NH4),SO;, — 0,1. pH 6,8-7.,0.

Teepnas nmuratenbHas cpena NBRIP-BPB, (r/m): rimokoza — 10,0; Caz(PO,), — 5,0; MgCl,-6H,0 —
5,0; MgSO,4-7H,0 — 0,25; KCl — 2,0; (NH,4),SO4 — 0,1; arap — 15,0; 6pomdenomnorsiii cuamii — 0,025.
pH 6,8-7.0.

OTt60p npo6 nmoyr npooauIu B cooTBeTcTBUU ¢ ['OCTom 28168-89 [10]. Beinenenne hocdarmodmu-
3YIOLIIMX MHUKpPOOPTraHM3MOB NPOBOAWIM Ha MioTHOW murtatensHo cpene NBRIP-BPB u xuakoi cpene
NBRIP [11].

Konuentpamnuio ¢ochopa B pacTBope onpenensuii CoeKTpohOTOMETPHYECKHMM METOJOM Ha CIIEKTPO-
¢dotometpe Biomate 3 (Thermo Ficher Scientific) [12].

AHTaroHUCTUYECKYI0 aKTHBHOCTh MHUKPOOPTaHH3MOB 10 OTHOIICHUIO K (PUTOMATOreHHBIM TpHOaM
MmyJald Ha KapTo(dembHO-IEKCTPO3HOM arape MeETOIOM arapoBeix OnokoB [13]. B kadectBe Tect-
OPTraHU3MOB HCITOJIE30BAH (PUTOMATOTCHHEIC IIITAMMBI, B3STHIE U3 KOJUICKIIMH IMITAMMOB MHKPOOPTaHU3MOB
dbunmmana «HarmmoHaBHEIN TIeHTp OnoTeXHONOTHN» B T. CTermHOTOpCKe: Fusarium graminearum — BO30yIu-
Tenb (y3aprosa Kojloca MIIEHUIB, Fusarium oxysporum — BO30ynuTenb (y3apro3HOW KOPHEBOW THUJIH
TMIICHHUIIBI.

KonvuecTBeHHBIN y4eT MUKPOOPTaHU3MOB BEJICS METOJIOM CEPUHHBIX Pa3BEICHHUN, METOJOM MPSMOTO
rozacyera B kamepe ['opsieBa u MmeTo1oM noceBa mo Koxy [14].

Pesynomamoi

Brienenne MHKpoOOpraHu3MoB ¢ (QochaTMOOMIN3UPYIOMIEH aKTHBHOCTHIO MPOBOAMIN M3 00pPa3LoB
YEPHO3EMHBIX TIOYB MITIIEHUYHBIX mosiei KX «A3zamaTy (AKMOIHUHCKAs 00J1acTh, CeIo A3ar).

Bacillus megaterium sBnsiercs npeacraButeiaeM 3PQGeKTUBHON MUKPOGIIOPHI IIOA0POIHBIX TouB. Kak
XapaKTEepHO I MHOTHX TIOYBEHHBIX Oaktepuii, Bacillus megaterium obpasyet sHa0cnopsl. C EIbIO BBIIC-
nenust Bacillus megaterium oOpa3ibl MOYBBI HAIPEBANIN ISl YHUUITOKCHUS HECIIOPOOOPa3yOUUX Me30(uII-
70B. 3aTem obOpa3snbl mouBs (0,5 T) cMemuBanu ¢ 50 MIT CTEpHIBHON JUCTHILIUPOBAHHON BOJBI, BCTPSIXHUBA-
71 Ha melikepe B TedeHue 2 4. O0pa3isl BHOcH B xkuIKyto cpexy NBRIP (5 mn va 100 mit cpeasl), HHKY-
OupoBanu Ha wmielikepe-uHKyOarope 48 4 mpu temmeparype 28 °C u 190 o6/mun. Ilpu maHHBIX yCIOBHAX
MPEUMYIIECTBEHHO Pa3BHBAIOTCS MUKPOOPTaHM3MBI, CIIOCOOHBIE K PAacTBOPEHHIO TpHKalmbImidocdara u
MIEPEBOY €ro B JOCTYIHYIO U pacTeHuit popmy. Uepes 48 4 KyTbTUBHPOBAHHS TOTOBUIIH ITOCIIEIOBATETb-
HBIC JICCATUKPATHBIC pa3Be/ICHUS TOTYYSHHON CYCIIEH3UM MUKPOOPTaHU3MOB M TIPOBOIMIIM TIOBEPXHOCTHBIH
BBICEB Ha IUIOTHYIO MUTATENBHYIO cpeny | eppercena ¢ Tpukansimiigocdarom. IIpu pacTBopeHnn TpUKaIb-
nuiidocdara mporucxoauIo 00pa3oBaHUe 30H MPOCBETIICHHUS (30H I'ajI0) Ha M3HAYAILHO MYTHOH cpejie.

B pesynbrare BBIOTHEHHBIX PaOOT BBIAENCHBI 17 M30JATOB C (ocharMoOUIM3UpyroNeld aKTUBHO-
cThi0. IeHTU(UKAIINIO H30JISITOB MMPOBOAMIN HA OCHOBAHUH MOP(OJIOTHIECKHUX, KyJIbTYPAIBHBIX U (PU3NO-
JIOTUYECKHX MPHU3HAKOB, UCTIONB3ys «Onpenenutens Oakrepuit bepmxim». Bee n3omster 06pa3oBpIBaIN MOJ-
HOCTBIO Oelible, OKpYTJIble, TTaiKkue U OJecTsamye KOMoHUd. MUKPOCKOITMYECKOoe HaOII0eHNEe STHX U301~
TOB MOKA3aJI0, YTO OHU MPEJICTABISIOT COOOH IpaMIIOIOKUTEIbHbIE, MAOYKOBHIHBIE SHAOCIIOPOOOpa3yro-
e 6aktepun. CorjaacHo GU3NOJOro-OMOXMMHYSCKUM MPU3HAKAM BBIICACHHBIC M30JISThl UACHTH(DHUIHPO-
BaHbI KaK Bacillius megaterium.

OddexTuBHOCTL PochaTMoOmmM3anuu mramMmMoB Bacillius megaterium ObUIa TPOTECTUPOBaHA HA
tBepaoit cpeae NBRIP ¢ mo6asnennem 6pompenonoBoro curero (NBRIP-BPB). Ilpu nsmenennn peakiuu
Cpeasl B KHCIYIO CTOPOHY TOJ JAEHCTBHEM MHKPOOHBIX METAa0OJIMTOB MPOHMCXOIMIO NMPOCBETICHNE MHTa-
TEJIBHOU cpefibl. Pe3ybTaThl TECTOB MpeICTaBICHbI B TabmuIle 1.
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Tabnuma 1
3o0Ha cosro0uIM3aNNU, Npou3BoAuMas mrammamu Bacillus megaterium

0O6o03HaueHUe JuameTp 30HBI O06o3HaucHUE JuameTp 30HBI

mraMmma MIPOCBETIICHUS, MM mraMmma MIPOCBETIICHUS, MM
AAl 18 AA10 22
AA2 22 AAll 15
AA3 18 AA12 22
AA4 21 AA13 19
AAS 28 AAl4 17
AA6 24 AA1S 29
AA7 29 AAl6 23
AAS 27 AAl17 26
AA9 24 - -

Kak BuAHO M3 JaHHBIX, IPEACTaBIECHHBIX B Tabnule 1, Bce BbIJCJIEHHbIE ITAMMbI 00Jaal0T CIIOCO0-
HOCTBIO K comoOmnmm3anuu docdopa.

VY mTaMMOB, IOKa3aBLUIMX HAHOOJBIIYIO CONOOMIN3UPYIOUIYIO CIIOCOOHOCTh Ha TBEpAOH cpene AA4,
AA7, AAS, AA15 u AA17, Gblna onpeieicHa COMIOOMITM3UPYIOIIas CIIOCOOHOCTh Ha suaIKoi cpeae NBRIP,
coJiepkaliieli HepacTBOpUMBI opTodocdar kanbuus. [locne uakybanuu ko6 B Tedenue 72 4 npu 28 °C u
200 06/MyH TIpOBEH aHAIW3BI HAa COAEPKaHUE pacTBOpeHHOro Gocdopa u pH B KyIbTypanbHON KUIKOCTH.
Pe3ynpTaThl 5KCIIEPUMEHTOB NPEICTaBICHbI B TaOIMLE 2.

Tabnuma 2

Konuenrpanus pacreopennoro ¢gocpopa u pH cpennl nociie nHKy6anumn
dochaTMoONIM3UPYIOIIUX IITAMMOB B TeueHue 72 4 Ha :kuakoii cpene NBRIP

Mltamm CBobGoanbIii hochop, pH Tutp
MI/MIT

Hcxonnsle nanHbie 0,50(+0,02) 7,0 107
AA4 2,11(+0,04) 5,42 2,5-10°
AA7 2,72(+0,08) 53 32-10°
AA8 3,05(+0,12) 5,19 2,9.10°
AAL5 2,28(+0,08) 5,45 6,1-10°
AAL7 3,52(+0,05) 5.1 3,7-10°

[lo maHHBIM TaOMUIBI 2 BUAHO, YTO COAEP)KaHHE PacTBOPEHHOro (ocdopa yBenmumioch B 4—7 pasa.
Taxoke pH KynbTypaidbHOM KHIKOCTH y AaHHBIX IITaMMOB yMeHbInwics ¢ 7,0 mo 5,1-5,4. Takum oOpasom,
comobumu3anus Gochopa koppenmupyert co cCHIKeHHeM pH cpenbl 0akTepusMu.

Brigenenue MUKPOOPTaHU3MOB C AHTATOHUCTUYECKON aKTHBHOCTHIO MIPOBOIMIA aHAJIOTHYHO MO METO-
nvKe BoAeeHus Bacillus megaterium. Kak xapakTepHO A7l MHOTMX MTOYBEHHBIX Oaktepuil, Bacillus subtilis
o0pasyeT 3HAOCHOPHI.

Takoxe u3 00pasoB MOYBEI OBLIO BBRIIEICHO 36 W30JISATOB C aHTUMHUKPOOHOM aKTUBHOCTRIO. M3 HUX 15
MOKa3aly SIBHYIO aHTarOHUCTUYECKYIO aKTHBHOCTb NMpPOTHB F. graminearum w F. oxysporum. CormacHo
KYJIbTYPaJIbHO-MOP(OJIOTHYECKIM U (PU3HO0IOTO-OMOXUMHUECKUM MIPU3HAKAaM BBIICIICHHBIC U30JISTHI UICH-
TuUIMPOBaHbI Kak Bacillius subtilis.

AHTaroHNUCTHYECKYI0 aKTHBHOCTH BBIJICJICHHBIX INTaMMOB Bacillus subtilis m mrammoB Bacillus
megaterium, TOKa3aBIINX HAUOOJBIIYIO COMOOMIN3UPYIOLIYIO CIIOCOOHOCTB, UCCIEA0OBAIN K 2 TeCT-IITaM-
Mam: Fusarium graminearum (py3apno3 Kojoca MueHUIs) u Fusarium oxysporum (Qpy3apro3Hasi KOpHEBas
THUWJTH IIICHUIIHI) METOJOM arapoBbIX OJIOKOB. Pe3yibTaTsl TIpeacTaBiieHb B Ta0IHIIE 3.

[lo pesynbraTam, mpeAcTaBIEHHBIM B Tabmuie 3, BUAHO, YTO IITaMMbl Bacillius megaterium AA4,
AA7, AAS, AA15 u AA17, a takxke Bacillus subtilis AS7, AS14, AS22, AS29 u AS34 00magaroT aHTaroHH-
CTUYECKON aKTMBHOCTBIO MO OTHOIIECHUIO F. graminearum n F. oxysporum. Ha pucyHKe NpeiCTaBIEHbI in
Vitro TecTbl TI0 AHTArOHUCTHYECKOM aKTUBHOCTH u3oyAta AS29 B oTHoweHwM F. graminearum W
F. oxysporum na xapTodenpHO-IeKCTPO3HOM arape Ha 5-ii ieHb nHKyOarmu npu 28 °C.
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Tabnuma 3

AHTaroHHCTHYeCKasi AKTHBHOCTh IITAMMOB NIPOoTHB F. graminearum u F. oxysporum
HA KapTo(deabHO-1eKCTPO3HOM arape

No M ranin I/IHFI/IGI/IpOB.aHHOG paccTosiHAE IPOTHB IITAMMOB
F. graminearum F. oxysporum

1 |Bacillius megaterium AA4 + ++

2 |Bacillius megaterium AA7 + +

3 |Bacillius megaterium AA8 ++ ++

4 |Bacillius megaterium AA1S ++ ++

5 |Bacillius megaterium AA17 + ++

6 |Bacillus subtilis AS2 + +

7 |Bacillus subtilis AS5 ++ +

8 |Bacillus subtilis AS7 ++ ++

9 |Bacillus subtilis AS9 + ++

10 |Bacillus subtilis AS10 + +

11 |Bacillus subtilis AS12 + +

12 |Bacillus subtilis AS14 +++ ++

13 |Bacillus subtilis AS17 + ++

14 |Bacillus subtilis AS21 + +

15 |Bacillus subtilis AS22 ++ ++

16 |Bacillus subtilis AS23 ++ +

17 |Bacillus subtilis AS29 +++ +++

18 |Bacillus subtilis AS31 + ++

19 |Bacillus subtilis AS32 + ++

20 |Bacillus subtilis AS34 ++ ++

Ilpumeuanue. «+» — MalOYyBCTBHUTENIbHBIC, IPO3payHas 30Ha OT pocra rpubda (1 Mm);
«++» — dyBCTBHUTENbHBIE, IPO3payHas 30Ha OT pocrta rpuda (1-3 Mm); «+++» — BBICOKOUYBCT-

BUTENBHbIC, IPO3padHas 30Ha OT pocta rpuda (>3 Mm).

6 — F. oxysporum KOHTPOJIb

2 — HmITamMM ASZ9 npotuB F. oxysporum

PucyHok. In vitro TeCTbl IO aHTAarOHUCTUUECKON aKTUBHOCTH mTamMma AS29
B OTHOUIeHUH F. graminearum M F. oxysporum
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Baxnouenue

B pesynpraTte mpoBeaeHHBIX padoT M3 00pa3IOB YEPHO3EMHBIX MOYB MIIEHUYHBIX MOJIEH BBIACIEHBI 1
M3y4eHbl (PU3HUO0JIOT0-OHOXUMHUECKUE CBOMCTBA KyIbTyp Bacillus megaterium v Bacillus subtilis. CornacHo
KYJBTYpadbHO-MOP(OJOTHICCKIM U (PU3HOJIOTO-OMOXUMHYCCKUM MTPU3HAKAM BBIJCIICHHBIC U30JIATHI UJICH-
tuduIupoBanbl Kak Bacillus subtilis u Bacillus megaterium. W3ydyena sdpdexTuBHOCTS (HochaTMOOHIH-
3aruu TamMMmoB Bacillius megaterium. B pe3ynbrate W3 BBIICICHHBIX 17 M30JATOB 5 TOKa3aad HanOOJb-
LIYI0 CONMIOOMIIM3UPYIONIYI0 CIIOCOOHOCTh Ha TBepAOH cpene. OmpeaenieHa COMOOMIM3UPYIOMAS CIIOCO0-
HocTh Ha xuakoi cpene NBRIP, rae comgepikanue pactBopeHHoro ¢ochopa yBeanuminoch B 4—7 pasa, a pH
KYJIbTYpaIbHOMW JKUIKOCTH Y JAaHHBIX IMTaMMOB yMeHbmuics ¢ 7,0 mo 5,1-5,4. Takke mpoBeneHbl pabOTHI
10 W3YYCHHWIO AHTAarOHWCTUYCCKON AaKTWBHOCTH BBIACIICHHBIX MTaMMOB Bacillus subtilis n Bacillus
megaterium K 2 TecT-IITaMMam: Fusarium graminearum M Fusarium oxysporum. Ha 0CHOBaHMHU MOIy4eH-
HBIX JTaHHBIX MTaMMbl Bacillius megaterium AA4, AAT, AAS, AA15 nm AA17, a Taxke mrammel Bacillus
subtilis AS7, AS14, AS22, AS29 u AS34 o0ianar0T aHTarOHKUCTUYECKOM aKTHUBHOCTBIO IO OTHOIIEHHUIO F.
graminearum W F. oxysporum.

Jlannas paboma bvina evinoinena ¢ pamxax npoekma BR06349586 HTII «Tpancpepm u aoanmayus
MEXHON02ULL NO MOYHOMY 3eMACOeNUI0 Npu NPou3e00Cmee NPOOYKYUU pACmeHUue8o0Cmea no NpPUHyuny
«OeMOHCMPAYUOHHBIX XO35UCE (NOIU2O0H08)» 8 Axmonunckou obnacmuy Ha 2018—2020 ze.
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®ochaTMoONIN3ANNAIANTHIH JKIHE MUKPOOKa Kapchl Kacuerrepi 6ap
Bacillus megaterium xoue Bacillus subtilis nepcnieKTUBTI IITAMMAAPBIH 06J1iN a1y

Maxanana Bacillus megaterium sxone Bacillus subtilis naxpuinapbiH Oeulin any xoHE (DH3HOIOTHSIIBIK-
OMOXMMMSUIBIK, KacHeTTepiH 3epTTey OOWBIHIIA JepeKTep YCHIHBbUIFAH. Jlakplimapiasl Oeiim amxy yIIiH
MaTepHagap peTinae Ougail ankanTapblHaH aJbIHFAH Kapa TONBIPAK YITiIepi KOJmaHBUIABL YJrinepaeH 36
MHKpOOKa Kapchl xaHe 17 ecyni BIHTAJaHABIPYIIBI KacHeTTepi O0ap m3omsarrap Oeminmi. byt usomsarrapasy
MHUKPOCKONHSUIBIK OaKpUIay HOTIDKECI OJapibIH I'paMOH, TasKIIa TIPI3i SHAOCHOpP TY3eTiH OakTepusuiap
ekeHiH KkepceTTi. KynbTypanabl-MopdoIorusuiblK KoHe (H3HOIOTHSUIBIK-OMOXUMHSIIBIK CHIIATTaManapra
colikec OKMIaynaHraH u3oJATTap Bacillus subtilis xone Bacillus megaterium nen aHbIKTannel. Bacillius
megaterium MTaMMIApBIHBIH  (QocharMoOMIM3anMsIaiTeIH - THiMALTr  3eprrenmi. Hotmkecinme 17
M30JIATTBIH 5-1 KATThI KOPEKTiK OpTajga eH XOFapsl coobmm3anusuiany Kabinerin kepcerti. NBRIP cyiibik
KOPEKTIK OpPTachIHAa COMIOOMIN3aLMsUIaHy KabijaeTi aHbIKTauabl, OHxa epitinreH docdopabiH Kypamsl 4—7
ecere apTThHI, all aTajfaH INTaMMJapJAa JNaKbUIIBIK CYWBIKTBHIKTBIH pH nerreiii 7,0-meH 5,1-5,4-ke peitin
azaiinel. Conpaii-ak, Bacillus subtilis wonHe Bacillus megaterium OONIHIeH INTaMMAAPBIHBIH Fusarium
graminearum xoHe Fusarium oxysporum TecT-IITaMMAapblHa JEreH aHTaroOHHCTIK OEICeHMINIriH 3epTTey
OOMBIHIIA KYMBICTAp XXYPri3ini. AJbIHFaH HoTkenep Herizinpe Bacillius megaterium AA4, AAT7, AAS,
AA1S xone AA17 mrammuapsl, coHmai-ak Bacillus subtilis AS7, AS14, AS22, AS29 xone AS34
WITaMMAaphl F.graminearum xaue F. oxysporum KaTbICThl aHTArOHUCTIK OeJICEHITIKKE He.

Kinm co30ep: MuKpoopraHu3Maep, U30JIT, ITaMM, GocharMoOnIH3auusIaiTbIH OSICEHIITIK, AHTATOHUCTIK
6encenninik, Bacillus megaterium, Bacillus subtilis.

N.K. Zhappar, V.M. Shaikhutdinov, L. Zh. Bairon, B.M. Myrzabayev,
K.A. Zeinelov, A.K. Shibayeva, M. Yu. Ishmuratova

Isolation of promising strains of Bacillus megaterium and Bacillus subtilis
with phosphate mobilizing and antimicrobial properties

This article presents data on the isolation and study of physiological and biochemical properties of cultures of
Bacillus megaterium and Bacillus subtilis. The samples of black earth soils of wheat fields were used as ma-
terials for isolation of cultures, where 36 isolates with antimicrobial and 17 isolates with phosphate mobiliz-
ing properties were isolated from the samples. Microscopic observation of these isolates has shown that they
are gram-positive, rod-shaped endospore-forming bacteria. According to cultural-morphological and physio-
logical-biochemical features, isolated isolates were identified as Bacillus subtilis and Bacillus megaterium.
The efficiency of phosphate mobilization of Bacillus megaterium strains was studied. As a result, 5 of 17 iso-
lates are showed the highest solubilizing capacity on a solid medium. Solubilizing ability was determined on
NBRIP liquid medium, where the content of dissolved phosphorus increased in 4-7 times, and the pH of the
cultural liquid in these strains decreased from 7.0 to 5.1-5.4. The antagonistic activity of isolated strains of
Bacillus subtilis and Bacillus megaterium against 2 test strains, Fusarium graminearum and Fusarium
oxysporum, was also carried out. On the basis of the data obtained, strains of Bacillius megaterium AA4,
AA7, AA8, AA15 and AA17, as well as strains of Bacillus subtilis AS7, AS14, AS22, AS29 and AS34 have
antagonistic activity against F. graminearum and F. oxysporum.

Keywords: microorganisms, isolate, strain, phosphate mobilizing activity, antagonistic activity, Bacillus
megaterium, Bacillus subtilis.
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Analysis of the terms of the school course of biology
and formation of the concept of presentation of information
for the creation of a trilingual dictionary

The article presents the results of the analysis of the terms of the school course of biology with the formation
of a paper and electronic version of the trilingual dictionary. The scope of terms used in the school course of
biology taking into account inter-disciplines connections, which amounted to 2,135 units, has been deter-
mined. Biological terms made 2106 titles for the Russian version of the dictionary, 2159 for English and 1890
for Kazakh. It is determined that 304 terms relate to botany section; to zoology section are 467 terms; to cy-
tology section — 67 terms; to genetics section — 151 terms; to anatomy and physiology section —
322 terms; to molecular biology section — 93 terms; to biotechnology section — 37 terms, 455 terms do not
refer to any particular field of school biology course. Biological terms are ranked by frequency of use, conso-
nance of pronunciation in the state, Russian and English languages, broken down by the main sections includ-
ing botany, zoology, anatomy, physiology, ecology, genetics, biotechnology, molecular biology and evolu-
tionary teaching. The main micro- and macro-composition components of the dictionary entry and dictionary
parameters are defined. A set of tertiary dictionaries on biology and an electronic version have been pub-
lished.

Keywords: biology, terms, trilingual dictionary, vocabulary selection, systematization, frequency, Russian,
Kazakh.

Introduction

A prerequisite for the creation of a project of the trilingual dictionary of biological terms was the transi-
tion of general education schools of the Republic of Kazakhstan to trilingualism [1], which led not only to
the need for training of personnel able to teach subjects of humanitarian and natural direction in different
languages, but also to the need to update teaching methods that correspond to the best world practices. This
requires the renewal of the library stock of schools, the creation of new educational and methodological
manuals, scientific literature and handbooks that comply with the principles of multilingualism [2]. The li-
brary fund of schools was not prepared for new realities [3].

An earlier questionnaire of biology teachers and high school students [4] showed (1) the need for com-
mon textbooks on subjects in English and school terminology dictionaries; 2) deficit of Internet sites with
working materials on biology; 3) not all teachers of natural science disciplines were able to independently
select the necessary theoretical material in biology, chemistry, geography, physics, mathematics.

President of Kazakhstan N.A. Nazarbayev noted the need to provide schools with competent reference,
scientific and educational literature, which would allow pupils and teachers to freely switch from the Kazakh
language to Russian, then to English [1].

According to K.T. Baynieva and A.J. Umurzakova [2], the achievement of communicative and linguis-
tic competences, according with the State Standard, depends on students mastering the initial dictionary
stock of three languages.

Thus, the use of trilingual dictionaries contributes to increasing the level of knowledge of Kazakh, Rus-
sian and English languages, both students and teachers. In addition, the Bologna process provides for the
creation and use of e-learning tools that would contribute to the formation and development of cultural and
professional competences among students [5, 6]. Thus, it is necessary not only to create printed versions of
the trilingual dictionary on biology, but also to create an electronic representation, which will find its place in
the Kazakh educational system.

Methodology

The subject of the study were biological terms of the school course of discipline, including textbooks on
biology of grade 611 on the old educational system (publishing houses «Mektep» and «Atamuray) [7, 8],
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class 7-11 on the updated program (publishing house «Atamura) accessible glossaries, handbooks, tutorials,
electronic materials [8—10]. The choice of terms was made manually, based on the relation of lexicographic
material to the designation of concepts included in the system of nominations in the field of biological
knowledge.

Lexical material was selected according to the principle of a system of requirements, including external
(assignments — part of speech; the training stages — topics, biology sections, classes, methods of use) and
internal (description units, basic properties, volume, dictionary information structure) dictionary parameters.

In statistical analysis of texts, service words — noun names, after — verbs, adjectives, stable expres-
sions having maximum frequency — were put first. At the end, some terms were cited that did not possess
high frequency.

The second principle of selection of terms is to take into account the entry of words into the hypero-
hypominic group, i.e. acting as hyponyms to some generic concepts. For example, oak, birch, topole, olha,
spruce, pine and others relate to the generic concept of wood; wolf, fox, corsac, jackal — relate to the gener-
ic concept of predators.

The basic analysis of terms is carried out on the basis of frequency, i.e. by the number of terms used in
textbooks on the school course of biology. The terms were analyzed on the basis of the occurrence of specif-
ic terminology on separate sections, as well as on the basis of the same sound in all three languages.

The computer program Adobe Dreamweaver, which is a multi-purpose tool for the development of var-
ious electronic textbooks, cognitive programs, websites, etc., was used in the creation of the electronic data-
base of dictionary entries [11].

Results and discussion

The results of the studies showed that the total number of terms used in the school biology course was
2,135, taking into account chemical and physical cross-terms. Only biological terms quantified 2106 titles for
the Russian version of the dictionary, 2159 for English and 1890 for Kazakh.

Systematization of terms and concepts is based on basic classical sections of biology, such as botany,
zoology, anatomy and morphology, genetics, biotechnology, cytology, molecular biology, ecology and evo-
lutionary teaching.

Analysis of terms of the Russian version of the dictionary showed that 304 terms relate to botany; to
zoology — 467 terms; to cytology — 67 terms; to genetics — 151 terms; to anatomy and physiology —
322 terms; to molecular biology — 93 terms; to biotechnology — 37 terms. There are 455 terms highlighted
that do not refer to any particular field of school biology course, which we have defined as general biological
terms (Fig. 1).
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1 — botany; 2 — zoology; 3 — cytology; 4 — genetics; 5 — evolutionary; 6 — human anatomy and physiology;
7 — ecology; 8§ — molecular biology; 9 — biotechnology; /0 — general terms

Figure 1. Number of school biology terms per section of discipline

The adopted systematization allows organizing terms according to their appearance in the program of
school course of biology, which will contribute to faster search and learning of necessary terms in 3 lan-
guages (Kazakh, Russian and English). As a result, a set of 5 separate glossaries has been prepared for print-
ing [12-16], as well as a consolidated dictionary for all sections of school biology [17]. The division of terms
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into 5 sets allows the release of compact versions of glossaries that are convenient for students and school
teachers to use.

For a number of terms, a hierarchical tree is constructed with branches for each word. When forming a
lexical base, the principle of coverage is observed. For example, the phrase «blood vessel» assumes inclusion
of the accompanying terms — a vein, an artery, a capillary, blood, blood circulation and others.

Some peculiarities of biological terms appearance in Kazakh textbooks are noted. For example, when
analyzing vocabulary by botany (grade 6), it has been found that some terms specified in the interpreted dic-
tionary at the end of the textbook are missing from the main text. Accordingly, the lexical base of the dic-
tionary in Kazakh, Russian and English languages should include all necessary terms on the full course of
school biology, as well as names, both having and without equivalents in all three languages.

The list of terms with similar sound is defined, both in English, Kazakh and Russian languages. Thus,
out of 2,106 terms 622 have the same sound in Russian, Kazakh and English (Fig. 2, Table 1)
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1 — terms that sound the same in 3 languages; 2 — terms that sound the same in Russian and English;
3 — terms that sound the same in Russian and Kazakh; 4 — a term that does not sound the same in 3 languages

Figure 2. Distribution of biological terms by sound similarity

Table 1

Examples of terms, similar in sounding, in 3 languages

22

English Russian Kazakh

Bacillus Barmna Barmna

Bacteria baxrepus Bakrepus
Eukaryotes DyKapHOTHI DyKapuoT

118 terms have similar sound in Russian and English, but differ in sound — in Kazakh (Table 2).

Examples of terms, similar in sounding, in Russian and English languages

English Russian Kazakh

Organ Opran Mymre
Rose Poza Payman
Sori Copsl [en-manam

Table 2

111 terms sound the same in Russian and Kazakh, but differ in sound from English (Table 3).

Examples of terms, similar in sounding, in Russian and Kazakh languages

English Russian Kazakh
Enzyme DepMeHT DepMeHT
Nucleus SAnpo SAnpo
Orange AnenbcuH AnenbcuH

Table 3
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But a large part of the terms — 1255, do not have the same sound in all three languages (Table 4).

Table 4
Examples of terms that do not have the same sound in all 3 languages
English Russian Kazakh
Fruit ITnon Kemic
Protein Benoxk AKybI3
Red currant | Kpacnas cmopoanna | KpI3bin kapakar

The degree of occurrence of terms is estimated. The words that are most common and most rare in a
school biology course are highlighted. Thus, the most common terms include biology, cell, membrane, anat-
omy, physiology, plant, animal, organ, organism and others (112 terms in total). Rare terms include the
names of animals, plants, certain organs and genetic diseases: fallow deer, elk, jairan, parathymal gland, ca-
pillary tangle, myogippus, feijoa, kiwi, spiraca and others (the frequency of their occurrence was from 1 to 5
throughout the course of biology). In order to better remember rare terms, mandatory formation of
linguoculturological component and associations is proposed.

Analysis of biological terms and concepts has shown that all selected concepts have a complex multi-
level relationship. For example, a chain of concepts is built:

biosphere — population — element of food chain — organism —
— system of organ — organ — blood vessel — capillary

Based on the results of the preliminary analysis, the organization of the trilingual dictionary was carried
out on the principle of the basic generic concept of the term — the section of biology.

A general concept of providing information in a dictionary is formed in the form of a printed glossary
based on the distribution of biological terms among classes of learning, where vocabulary is consistently pre-
sented in three languages of learning, which will make the glossary universal. Dictionary entries are submit-
ted in three parts: English — Russian — Kazakh, Kazakh — Russian — English and Russian — Kazakh —
English.

The general concept of information presentation in the electronic version of the dictionary was formed
on the basis of the diagram of connections «mind map» which includes micro- and macro-composition com-
ponents: audio reproduction of the word; its value (definition); linguoculturological component; a link to an
image or video; an indication of part of speech; references to word equivalent in other languages; a ready-
made association; antonyms / synonyms, if any, for each particular word; example of uses (Fig. 3).

Definition Translation

E the shape of a bone, a i )
i shell, or a plant o PycC.: OKaMeHenocTe E
: animal that has been i Ka3.: kaba :
+ preserved inrock fora H
i very long period. H :

i LT Hk :

fossil

L |/ fassol/]

Informal humorous
meaning is an old

person, especially one

who will not accept new

ideas.

Figure 3. Example of the dictionary entry presentation of the electronic version
of the dictionary of biological terms

Sound reproduction provides an opportunity to develop phonetic literacy of users. The meaning of the
word in the form of a definition with the provision of an accurate translation makes it possible to familiarize
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with the concept in the native language and to use it in other languages with a full understanding of the deno-
tative meaning. Linguoculturological components are placed in a dictionary entry to give specific examples
of the use of the term in communications.

Links to a static image or video are provided as an additional source of clarity. Ready-made associa-
tions are designed to facilitate the process of learning biological terms. Synonyms and antonyms will link the
term to other fields of science and expand the student's outlook.

For a macrostructure of future dictionary the traditional alphabetic principle of arrangement of material
is defined, at the same time the arrangement of entrance units is under construction on initial letters (initial-
alphabetical arrangement), this order, in turn, is subdivided into arrangement by «letter-for-letter» (letter-by-
letter) and much «word-for-word» (word-by-word): from And to I; A to Z.

Conclusion

Thus, during the reporting period, lexical-graphic material was selected at the level of school biology
course. The total number of terms used in the school biology course was 2,135, taking into account chemical
and physical cross terms. Only biological terms quantified 2106 titles for the Russian version of the diction-
ary, 2159 for English and 1890 for Kazakh.

Analysis of terms of the Russian version of the dictionary showed that 304 terms relate to botany; to
zoology — 467 terms; to cytology — 67 terms; to genetics — 151 terms; to anatomy and physiology — 322
terms; to molecular biology — 93 terms; to biotechnology — 37 terms. 455 terms have been identified that
do not apply to any particular area of the school's biology course.

Biological terms are ranked by frequency of use, consonance of pronunciation in the state, Russian and
English languages, by main sections including botany, zoology, anatomy, physiology, ecology, genetics, bio-
technology, molecular biology and evolutionary teaching. The main micro- and macro-composition compo-
nents of the dictionary entry and dictionary parameters are defined.

The research was carried out within the framework of the grant project of the Ministry of Education and
Science of Kazakhstan «Creation of a trilingual dictionary of biological terms with a linguoculturological
componenty».
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M.IO. NumypatoBa, A.H. Kanuxanosa, T.B. Mapeimikuna, I'. [laiik, C.Y. TneykeHoBa

MekTenTeri 0M0J10rMsi KYPChIHBIH TEPMUH/IEPIH TAJAAY sKOHE YUI TiJIi
CO3/IiK JKacay YUIiH aKknapat 0epy KOHIEeNIUSChIH KAJBINTACTBIPY

Makxanaza yu TiIi Ce3mikTiH Kara3 jKoHE 3JIEKTPOHIBIK HYCKAChIH KAJIBIITACTBIPA OTBIPBII, OHOJIOTHUSHBIH
MEKTeIl KypChIHBIH TEPMUHAEPIH TalJay KOPBITHIHABUIAPHI OepinreH. [ToHapanblk TepMHUHIEPII ecenke ajna
OTBIPBIIN, MEKTENTEe OMOJIOTHSI KypChIHAA KOJJAaHBUIFAH TEPMUHIEpP KeseMi aHbIKTanael, o 2135 Gipmikti
KYpa/ibl. BHOJOrHsANBIK TEPMHUHIEP CO3IIKTIH OpbIC HYCKachl yiiH 2106 artaymapibl, arbLILIBIH Tidi YIIH
2159 >xone Kazak Tini ymin 1890 araymapasl Kypaxnsl. boranukara 304 tepmuH; 300m0rusra — 467 TepMuH;
nuroyorusira — 67 TepMHH; TeHeTHKara — 151 TepmuH; anaTroMust MeH (usnosorus — 322 TepMUH; MoJle-
KynansIK Ononorusra — 93 tepMuH; OHmoTexHosorusra — 37 TepMuH, 455 TepMHUH MEKTen OHOJIOTHSCHIHBIH
KaHmai na Oip HaKTHl cajachlHa JKAaTHANABl. BHONOTMSUIBIK TepMHUHIEPAl KOJMaHy SKHULIIri, MEMIIEKETTIK,
OpbIC KSHE aFbUIIBIH TUTACPiIHAE aWThUTy YHAECTIri OoliblHIIA capainay, OOTaHWKa, 300JI0THS, aHATOMMSI,
(buznonorus, SKOJIOTUs, I'€HETHKa, OMOTEXHOJOTHS, MOJICKYJIAIBIK OWOJIOTHS JKOHE SBOJIIOLMSAJIBIK 1M
KipeTiH Heri3ri Oemimzmep OolibiHma Geny ky3ere acbippuiapl. Ce3mik Makana MEH CO3IIKTiH
napameTpiepiHiH Heri3ri MUKpO- JKOHE MaKpOIO3HLUSIIBIK KOMIIOHSHTTEPI aHbIKTaNAbl. Brosorus GoiibiHina
YII TUTII CO3MIKTEP KUHAFBI XKAHE HIICKTPOHIBIK HYCKACHI JKapHsIIaH IbL.

Kinm ce30ep: Guornorus, TepMHHAEp, YII TUIII CO3MIK, JEKCHUKAHHI ipikTey, JKyHeley, >KHUIK, OpBIC Tili,
Ka3ak Tii.

M.IO. UmmypatoBa, A.H. Kammkanosa, T.B. Mapsiikuna, I'. J{aiik, C.Y. TneykenoBa

AHanu3 TEPMHUHOB IIKOJBHOI'0 KypcCa OmoJIoruy U (l)Ole/IpOBaHI/Ie KOHIEIITa
npeacraBJcHUs I/IH(I)OpMa].[l/ll/l AJIH CO3AaHUA TPEXBA3BIYHOI0 CJ10Baps

B craTbe npuBeieHbl HTOTH aHAIHM3a TEPMHUHOB LIKOJIBHOTO Kypca 61ooruu ¢ GopMHpOBaHUEM OyMasKHOH M
3NIEKTPOHHON BEPCUH TPEXbA3bIYHOTO coBaps. OnpeseneH 00beM TEPMUHOB, HCIONB30BAHHBIX B IIKOJIBHOM
Kypce OHOJIOTHH C y4eTOM MEXIIPEAMETHBIX, KOTOpHI coctaBmi 2135 exununn. Bruonormueckne TepMHUHBI
coctaBuiy 2106 HauMeHOBaHMI JUIs PYCCKOM Bepcuu ciopaps, 2159 — g anrnuiickoit u 1890 — nnd xa-
3axckoil. OmpeneneHo, 4to K O0oTaHWke UMEIOT oTHomreHne 304 TepmmuHa; K 30050rUH — 467; K UTOJIO-
run — 67; k reHeruke — 151; kx anaromun u ¢pusnonorun — 322; k MoJeKysipHoi Ouosnorun — 93; k 6no-
TeXHOJOruu — 37, 455 TepMHHOB HE OTHOCATCA K KaKOH-11M00 KOHKPETHOM 001aCTH LIKOJIBHOTO Kypca Ouo-
norun. OCyIIecTBIEHO PaHXHUPOBaHHE OMOTOTHYECKUX TEPMHUHOB 10 YaCTOTHOCTU YMOTPEOIECHHS, CO3BYY-
HOCTHU TIPOM3HOIIEHUS HA TOCYJapCTBEHHOM, PYyCCKOM M aHITIMHCKOM f3bIKaX; pa30MBKa MO OCHOBHBIM pa3-
JenaM, BKIIOYAIOUIMM OOTaHUKY, 300JI0THIO, aHATOMHIO, (PHU3HOJIOTHIO, SKOJIOTHIO, T€HETHKY, OMOTEXHOIIO-
THIO, MOJICKYJISIPHYIO OMOJIOTHIO M 3BOJIIONMOHHOE yueHue. OnpeeneHs! OCHOBHBIE MUKPO- U MaKPOKOMITO-
3HUIOHHBIE KOMIIOHEHTHI CIIOBAPHOW CTAaTBhU M IapaMeTpoB cioBaps. OmyOJIMKOBaH KOMIUIEKT TPEXbs3bId-
HBIX CJIOBapeH 110 OMOJIOTHH U €To 3JIEKTPOHHAS BEPCHSL.

Kniouesvie cnosa: GMonorusi, TEPMHUHBIL, TPEXbA3BIYHBIN CIOBAaph, 0TOOP JEKCHKH, CHCTEMaTH3anus, 4acToT-
HOCTb, PYCCKHUH fA3BIK, Ka3aXCKHU S3BIK.
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Study of resistant peculiarities of Juniperus sabina and Juniperus communis
in the conditions of Zhezkazgan industrial region

At the article the results of assessment of winter-resistant, drought-resistant and gas-resistant of Juniperus
sabina and Juniperus communis in the conditions of cities Zhezkazgan and Satpayev are conducted. Winter
resistance indicators for kazak juniper were 5 points, for common juniper — 4 points; drought resistance of
kazak juniper — 5 points, common juniper from 3 to 4 points. The results are shown that in the territory of
the Zhezkazgan copper plan there is more damage to the leaf plates of wood plants than in the experimental
comparison site of the Zhezkazgan Botanical Garden (the main arboretum). Thus, the percentage of damage
was 2-2.5 times different. Kazak juniper is classified as highly gas-resistant culture, while common juniper is
classified as weakly gas-resistant. This fact can be explained by the fact that the first species grows in the lo-
cal natural flora — in the mountains of Ulytau, while the second species — introduced from the Main Botani-
cal Garden (Almaty city). According to the results of many years of research kazak juniper is classified as
very promising plants, that is, it can be widely used in mass greening of settlements of the Zhezkazgan re-
gion. Juniper common will be classified as promising species suitable for greening with squirrel and parks
under the condition of regular watering.

Keywords: Zhezkazgan industrial region, Zhezkazgan, Satpayev, woody and shrub flora, green building, re-
sistant, kazak juniper, common juniper.

Introduction

Studying the state of green building in an urbanized environment is currently relevant. The concept of a
modern urban environment implies ecological planning of sanitary and hygienic conditions for the person,
most of which are provided by competent green construction.

Green building is the most important element of urban development, a factor of great importance in san-
itary, architectural, planning and social terms [1-7]. The sanitary and hygienic importance of green buildings
is great and multilateral. The most important hygienic feature of green plantations is expressed in the regula-
tion of heat and radiation regimes, in the creation of a microclimate providing comfortable conditions of the
external environment. Equally important is green buildings, which are a powerful means of protecting popu-
lated areas from dust, gases, wind and noise. In addition, they positively affect the central nervous system of
a person through the senses, improving his/her well-being.

Trends of modern green construction are oriented not only for formation of a stable and adaptive, but
also to a decorative assortment [1]. Coniferous crops are of interest for the greening of settlements, charac-
terized in their majority by evergreen, high decorative properties and isolation of useful phytoncides [7].

However, the climatic and ecological conditions of industrial cities located in desert conditions, such as
Zhezkazgan and Satpayev, are not favorable to them. Plants of pine, spruce, fir, biota, tuya quickly fall out of
the urban territories [7] due to high summer temperatures, dry temperatures, low relative humidity of the air,
acid rains.

Therefore, we have proposed the genus juniper (Juniperus L.), whose species are characterized by high
ecological plasticity, resistance to industrial pollution [8, 9].

The aim of this study was to study the stability indicators of two juniper species in the industrial cities
of Satpayev and Zhezkazgan.

Methodology

The subjects of the research were young landings of kazak juniper (Juniperus sabina L.) and common
juniper (Juniperus communis L.). The assessment of success of an introduction was carried out on the basis
of the analysis of a condition of green plantings of various characters (city landings, landings of country
massifs, landings and collections of the Zhezkazgan botanical garden, landing in private houses and in the
territory of the industrial enterprises).

Research was carried out during 20152018 in the territory of the cities of Zhezkazgan and Satpayev, as
well as in the areas of dendrology of the Zhezkazgan Botanical Garden.
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The assessment of plant resistance to different environmental conditions was carried out according to
the «Program and methodology of fruit, berry and nut crops» [10]. Thus, winter resistance was evaluated on
the basis of the scale of N.K. Vekhov (Table 1), drought resistance — on the scale of S.S. Pyatnisky (Ta-
ble 2), gas resistance — on the scale of [.A. Dobrovolsky and T.I. Ilkun (Table 3), resistance to diseases and

pests — on the scale of A.N. Kalinichenko (Table 4).

Table 1
Scale of winter-resistant of N.K. Vekhov (1957)
Reaction of plant on low winter temperatures Valuated point
The plant is quite winter-hardy, remain top buds 5
Only tops of sprouts are damaged 4
Sprouts are damaged more than half of their lengths 3
Sprouts are damaged until level of snow cover 2
Sprouts are damaged until level of artificial warmings (earthing up by the earth) 1
Full destruction by frost of a plant 0
Table 2
Assessment of drought resistant of woody plants by scale of S.S. Pyatnisky (1961)
Reaction of plant to drought Valuated point
Plants don’t react on drought 5
In day hours some loss of turgor of leaves is observed 4
The most leaves have partial damage of leaf body and lost of turgor 3
The most leaves and tops of young sprouts dried completely 2
Leaves fell, but axial bodies remain 1
Plant died 0
Table 3
Scale of gas resistant of plants of I.A. Dobrovolsky and T.I. Ilkun (1971)
Reaction of plant to influence of dangerous gases Valuated point
High gas resistant 5
Gas resistant 4
Rather gas-resistant 3
Low gas resistant 2
Non gas resistant 1
Plant die after influence of polluted air 0
Table 4
Scale of resistance to diseases and pests according of A.N. Kalinichenko (1977)
Reaction of plants to influence of pathogen fauna and micro flora Valuated point
Not damaged — «healthy plante» 5
High resistant — plant does not damage of breeders and diseases or damage, but all the period 4
observations the maximum degree of damage of the anatomic organs was not more than 10 %
Average — damage is average, 11-25 % of cover, hard-damaging organs didn’t observed 3
Low — damage is average, 25-50 % of cover, some organs damaged in high degree 2
Very low — plants are often hard damaged, that lead to death more than 50 % of samples 1
Plants died after damaging of breeders and diseases 0

Statistic treatment of received results was conducted according to methodology of N.L. Udolskaya [11].
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Results and their discussion

Visual assessment of winter resistance was carried out twice per season: at the beginning of vegetation,
when winter damage is well visible, as well as in the middle of summer, when the degree of recovery of lost
parts of the plant can be determined.

It is worth noting that weather conditions differ during the winter seasons, which is due to the duration
of the freezing period, the minimum and maximum values of winter temperatures and the presence of
throws. The most severe winter conditions were noted for the winter period 2014-2015, characterized by
severe frost in January and early February, and weak snow cover. The winter period of 2015-2016 was in
line with the average annual multi-year values, while the winter period of 2016-2017 was relatively warm,
practically without severe freezes. However, the earlier onset of cold (in the 2 decade of October) and a pro-
tracted long spring were noted.

Analysis of the survey results showed that the kazak juniper had higher winter resistance, both for
Satpayev and Zhezkazgan cities (Table 5).

Table 5

Results of visual assessment of winter resistant of junipers
in the conditions of cities Zhezkazgan and Satpayev (2014-2017)

Points of winter resistant
Parameters in Zhezkazgan city Parameters in Satpayev city
Species 2014- | 2015~ | 2016- ﬁ;‘iﬁig 2014- | 2015- | 2016~ gﬁﬁiz
2015 2016 2017 2015 2016 2017
seasons seasons

Junzpe.rus.sabma L. — 5 5 5 5 5 5 5 5
kazak juniper
Jumperus. communis L.— 3 5 5 4 3 4 5 4
common juniper

Over the whole period of observations of winter resistance of this species was maximum 5 points. The
common juniper was characterized by a significant freezing of branches in certain years, but, in general, the
average winter resistance score is 4.

This fact can be explained by the following, that the first species grows in the local natural flora — in
the mountains of Ulytau, while the second species — introduced from the Main Botanical Garden (Almaty
city).

Industrial centers of Kazakhstan are characterized by a difficult environmental situation due to the loca-
tion of industrial enterprises. The Zhezkazgan industrial region is characterized by copper ore mining, its
enrichment and cathode copper smelting. The main pollutants are sulphur oxides, carbon oxides and sulphur
anhydride [12]. These gases have negative effects on plant cover in general, and on shrub crops in particu-
lar [13, 14].

We analyzed the state of sheet plates of the tested plants as a result of observations for 2015-2017 on
the basis of the degree of damage to sheet plates. Observations were conducted during the growing period
from May to October. The comparison of gas stability was carried out on the example of plant planting in the
territory of the Zhezkazgan copper plan and the Zhezkazgan botanical garden (Table 6).

Table 6
Gas resistant of junipers in surrounding of Zhezkazgan copper plan and Zhezkazgan botanical garden

Degree of damaging of sheet plates, %
Species 2015 2016 2017
ZCP ZBG ZCP ZBG ZCP ZBG
Jumpe.rus.sabma L. — 10 5 15 5 15 5
kazak juniper
Jumperus' communis L. — 50 10 45 15 45 10
common juniper
Note. ZCP — Zhezkazgan copper plan; ZBG — Zhezkazgan botanical garden.
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The results shown that in the territory of the Zhezkazgan copper plan there was more damage to the leaf
plates of wood plants than in the experimental comparison site of the Zhezkazgan Botanical Garden (the
main dendarium). Thus, the percentage of damage was 2—-2.5 times different.

As aresult of the observations, kazak juniper is classified as highly gas-resistant culture, while common
juniper is classified as weakly gas-resistant.

The assessment of the drought resistance of the species was carried out for 3 seasons, and visual exami-
nation allowed estimating different degree of resistance in drought (Table 7).

Table 7
Results of visual assessment of drought resistant of junipers
in the conditions of cities Zhezkazgan and Satpayev (2015-2017)
Ball of winter resistant
Parameters in Zhezkazgan city Parameters in Satpayev city
Species Average Average
2015 2016 2017 for three 2015 2016 2017 for three
seasons seasons
Jumpe.rus.sabma L. — 5 5 5 5 5 5 5 5
kazak juniper
Jumperus. communis L — 3 3 4 3 3 4 4 4
common juniper

This indicator ranged from 3 to 5 points. The results are indicators that kazak juniper is characterized by
a high degree of drought resistance — 5 points according to the results of all observations. This species is
capable of withstanding significant periods of drought (15 to 20 days).

Drought resistance of common juniper is estimated from 3 to 4 points, so it is classified as drought-
resistant, that is, it is able to carry short droughts and breaks in watering (not more than 10—12 days).

Conclusion

Thus, based on the results of many years of research kazak juniper is classified as very promising
plants, that is, it can be widely used in mass greening building of the Zhezkazgan region. Common juniper
will be classified as promising species suitable for greening with squire and parks under the condition of reg-
ular watering.
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I'.T. Makcyr6ekoBa

7Ke3Ka3raH eHepPKICINTIK aiiMarbl karnabinaa Juniperus sabina
dHe Juniperus communis TYPaKTbUIBIFBIHBIH epeKIIeTIKTepPiH 3epTTey

Maxkanana JKeskasran MeH CorOaeB jkarJailbIHAAFbl Ka3aK apIiackl MEH KOIIMII aplIaHblH KbICKa
TO3IMALIrH, KyaHIIBUIBIKKA TO3IMIUIIrT MeH rasra Te3iMailirin Oaramay HoTwkenepi kentipinred. Kpicka
TO3IMAITIKKE Ka3ak apimackl — 5 Oamr, komimri apma — 4 6ami; KyaHIIbUIBIKKA TO3IMIUTIKKe Ka3ak
apmacel — S5 Oam, komimri apmia 3-teH 4 Ganra AeifiH KepcerTTi. 3epTTey HOTHXKECI KOpPCETKeHICH,
JKeskasran GOTaHUKAIBIK OaFbIHBIH TOKIpHOEiK aaHbiHA Kaparana JKe3ka3raH MbIC OaJIKBITY 3aybIThIHBIH
aliMarblHIa aFall ©CIMIIKTEpiHIH JKallblpak IUIACTHHANAPBl KOIl 3aKbIMJIalaThiHbl Gaiikaiipl. OckLiaiiiia,
3aKpIMIaHy albIpMaIbUIbIFE 2—2,5 ece. Kasak apiuachlH yKOFapbl rasfa Te3iMIi JaKbUl PEeTiHIE KiKTeyre
GoJazbl, am KOMIMTI apIIaHbl ra3Fa TO3IMALTr a7ci3 TypiHe »KaTKbpI3yra Oonansl. Daxrti GoHbrHIIa OipiHIIi
TYp — JKEepTruIiKTi TabuFu ociMIiK ¢uiopacsl — YIbITay TaybIHIA, all eKiHmici — 0ac OOoTaHUKAJBIK OaKTaH
oKeIiHreH (AJIMATHI K. )

Kinm co30ep: JKesxasran eHepkacintik aiimarbl, JKeskasran, Cor0aeB, araii-OyTaiabl ©CIMIK, JKAachLl
KYPBUIBIC, OCIMIIKTEp TYHHEC], TOIIMITIK, Ka3aK apIIachl, KSIMI1 apIua.

I'.T. Makcyr6ekoBa

N3y4enue ocodeHHocTeill ycToiiuuBocT Juniperus sabina v Juniperus communis
B ycJoBHsIX 7Ke3Ka3ranCKOro NpoOMbIIIJIEHHOT0 PernoHa

B craTthe npuBeneHBI pe3yabTaThl OIEHKH 3UMOCTOHKOCTH, 3aCyXOYCTOWYHBOCTH U Ta30yCTOHYUBOCTH MOXK-
JKEBEIIbHUKA Ka3aXCKOTO M MOXCOKEBEIbHAKA OOBIKHOBEHHOTO B yclioBHsX IT. JKe3kasrana u CarmaeBa. [Toka-
3aTeNy 3UMOCTOMKOCTH Y MOXOKEBEIBHUKA Ka3aXCKOTO COCTABIIIN 5 0ajioB, y MOXOKEBEIbHUKA OOBIKHOBEH-
HOro — 4 0asuia; 3MMOCTOMKOCTH y MOXOKEBEIbHUKA Ka3aXCKOTO — 5 0aJlIoB, Y MOXOKEBEIbHUKA OOBIKHO-
BEHHOTO — 0T 3 10 4 OasoB. Pe3ysibTaThl HccienoBaHus MOKa3auu, 4YTo Ha Tepputopun JKe3ka3raHckoro
MeIeTIaBIIIbHOTO 3aBO/ia HaOMogaeTcs Oobliee HOBPEXKICHNE JINCTOBBIX IUNIACTUHOK APEBECHBIX PACTCHUH,
YeM Ha ONBITHOM y4acTke JKe3kasraHckoro OoraHHYeckoro cana (TaBHBIN JeHApapuii). Takum oOpasom,
MPOICHT MOBPEXKICHUN OoTIIMdaics B 2—2,5 pa3a. MoKKEBEIbHUK Ka3aXCKUI MOKHO KIacCH(PHUIUPOBATH KaK
BBICOKOT'a30yCTONYUBBIN BUII B KYJIBTYPE, B TO BpeMs KaK MOMCOKEBEIbHUK OOBIKHOBCHHBI OTHECEH K CI1a0o-
ra3oyctoiunBomy BHIY. JlaHHBIA (HaKT MOKHO OOBSICHUTH TEM, YTO MEPBBIA BUJ IMPOHM3PACTACT B MECTHOU
npupoHoi (iope — B ropax VibITay, a BTopoit — 3aBe3eH u3 [ naBHoro 6otannueckoro cana (r. AJIMarsl).

Kniouesvie cnosa: YKe3xazrancKuil poMBIIITIEHHBIH peruoH, JKe3kasran, CaTmaes, IpeBEeCHO-KYCTapHUKOBAs
(uopa, 3eJICHOE CTPOMTENBCTBO, YCTOWYMBOCTh, MOMOKEBEIBHUK Ka3aXCKMil, MOMOKEBEIbHHK OOBIKHOBEH-
HBIH.
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IloBbIlIeHUE CeMEHHOM BCXO0KECTH AJLI0OXPY3bl KAYMMOBUIHOI
(Allochrusa gypsophiloides) meTonom KproOKOHCepBauuu

IIpencraBiensl pe3ynabTaThl OLEHKH JIAOOPAaTOPHOH BCXOXKECTH CEMSIH ajUIOXPY3bl KauMMOBHIHOMN
(Allochrusa gypsophiloides) B 3aBUCEIMOCTH OT YCIIOBUI MX XpaHEHUsS B KOMOMHaImu ¢ oO6paboTkoii rubbe-
peruIoBOH KHCIOTOH. BBISBIIEHO, UTO KOHTPOJIBHEIE CeMEHA XapaKTEePU3YyIOTCs [UINTENbHBIM IIEPHOJIOM 103~
peBaHUS ¥ CKaYKOOOPa3HBIM XapaKTEPOM MPOPACTaHUS B XOJE XPAHEHHUSI B OOBIYHBIX KOMHATHBIX yCIOBHUSX.
YcTaHOBIIEHO, YTO KPHOKOHCEPBALUS YCKOPSIET 103pEBaHNE CEMSH, CIIOCOOCTBYET CHHXPOHM3AIMH TIpoIiecca
npopacTaHus U 6olsiee APYKHOMY IOSIBICHHIO BCXOJOB 3a Oonee kopoTkui nepuon. Ilpu sTom oTmedaercs
JMHAMHKA BCXOXKECTH JIETIOHUPOBAHHBIX CEMSH 0€3 pe3Kux KoJeOaHuii, U SHEPTHUsl MPOPACTaHUs COXPaHsAeT-
Csl Ha OJJTHOM ypOBHE B T€UEHHE BCEro cpoka xpaHeHws. Ctumymupyromuii a3 dext ruddeperoBoi KHCIOTH
Ha IpopacTaHue KOHTPOJBHBIX CEMSH 3aBHCUT OT CPOKOB XpaHEHHs, 1 MakcUManbHEIH dddexT (300 % K Bo-
Jie) oTMedaeTcs Ha 7-if MecsI], KOTOPBIH K KOHIy cpoka HMOoHMXKaercs 10 215 %. JlemoHnpoBaHHBIE CeMEHA
METOJIOM KPHOKOHCEpPBAIlMK HA TPOTSHKEHHH BCETO CPOKA XPAHEHMS pearnpyloT Ha MHIYLHpPYIOUee JeHCcT-
Bue I'K ¢ MakcuManbHBIM MOKa3aTeNneM BCXO0XKECTH ceMsiH 246 % Kk KoHIly cpoka xpaHeHus. Ha ocHoBanun
MPOBEICHHBIX MCCIEJOBAaHUM aBTOpPaMH MPEIOKEH CMoco0, BKIIOUAIONIMI 3Tal KPUOKOHCEPBAI[MU U IO-
CJIETYIOILYI0 TPEANoceBHYI0 00paboTKy cemsiH 'K, KOTOpBIil MO3BONSAET MOBBICUTH CEMEHHYIO BCXOXKECTh
TMK 1 coxpaHuTh repMOIIIa3My SHAEMHUYHOTO BUa 63 MOTEPH MPOAYKTUBHOCTH CEMSIH.

Knioueswvie cnosa: annoxpysa kaunmoBugHas (Allochrusa gypsophiloides), TypkecTaHCKHIT MBUIEHBIH KOPEHB,
CEeMEHHasl BCX0XKECTh, THOOepeIIoBast KHCII0Ta, KPHOKOHCEPBAIHS.

Annoxpysa kaunmoBunHas (Allochrusa gypsophiloides (Regel) Schischk.), TypkecTaHCKHIA MBUTHHBIN
koperb (TMK) — sapemuunbIil cpenneasunarckuii Bua u3 ceMm. Caryophyllaceae Juss., KOTOPBIH ¢ COKpa-
IIAIoMIeHcsT 9UCICHHOCTRI0 3aHeceH B «KpacHyro kamury Kazaxcrana» [1]. TMK sBnsercs omauM u3 11€H-
HEHIINX TEXHUYECKUX H JICKAPCTBEHHBIX PACTCHUM, OTINYASTCS TOBBIIICHHBIM COJICPKaHNUEM B KOPHSIX TPH-
TEPIICHOBBIX CATIOHWHOB OJICAHOJOBOTO Psjia C BBICOKOW MOBEPXHOCTHOM W TE€MOJHMTUYECKOW aKTHBHOCTS-
MU [2]. Bug odunmansHo BKIIIOUEH B OTedecTBEHHYIO (hapmakorneto. Tputepnenossie canonnasl TMK Bxo-
JIAT B COCTaB OTXApPKHUBAIOIINX, MOYETOHHBIX, CIAOMUTENHHBIX M TOHH3UPYIOMINX CPEACTB, a TaKkke Mepo-
panbHBIX (uTonpenapaToB [3]. B HenaBHHUX HCCIICIOBAHUSAX BBISBICHA BBICOKAsS HMMYHOCTUMYIJIHPYIOIIAS,
MIPOTHUBOBUPYCHAas [4], mpoTHBOOMyX0jeBast [5] akTUBHOCTE 3KcTpakToB TMK, ocHOBaHHAs Ha CLIOCOOHOCTH
TPUTEPIICHOBEIX CATIOHUHOB YCUIMBATh UIMMYHOTCHHOCTD Pa3IMYHBIX aHTUTCHOB.

[Tocneanue SKCIEAUIIMOHHBIE UCCIEAOBaHUS TPUPOIHBIX momynsiuii TMK BbIIBUIM 3HAYUTEIIEHOE
COKpaIleHHe IJIoNIaell B Mpeaeiax eCTECTBEHHOTO apeaia BHA B Pe3yNbTaTe XO3SHCTBEHHOTO OCBOCHUS
TeppUTOPHUH (ITO]T TIOCEBBI CEIbCKOXO3SICTBEHHBIX KYJIbTYp, BBIIIAC U CEHOKOIIEHNE), YTO OKa3bIBaeT Hera-
THBHOE BIUSHUE HA CEMECHHOE BO30OOHOBJICHHUE U )KU3HEHHOE COCTOSIHHE TIOITYJISAIIHA PEaKoro Buaa [6].

B ecrectBennbix ycnoBusax TMK pa3mHOXkaeTcs TOJIBKO ceMeHaMH, KOTOpble POPMHUPYIOTCS B OCHOB-
HOM Y PacTeHUH C MATHWICTHETO Bo3pacTa. [[poayKTHBHOCTE CeMsIH HU3Kasl, U OHU XapaKTepU3YIOTCS TOCe-
yOOpPOYHEIM MEPUOJIOM JI03PEBaHUs, CKAYKOOOPa3HBIM XapaKTEePOM JUTUTEILHOTO MPOPACTAHUS U HEPaBHO-
MEPHOCTBIO TIOSIBJICHUST BCXOJIOB, UTO SIBJISETCS OCOOCHHOCTBIO JAHHOW KYJIBTYPHI M OJTHUM U3 CIIOCOOOB CO-
XpaHEHHS CEMEHHOTO IMTOTOMCTBA OT HEOJIATONPHUATHBIX YCIOBUHN TIpon3pacTanus [7].

B macTosimmiee Bpems B CBSI3H C HCTOIICHUEM €CTECTBEHHBIX 3apocieit TMK 0co6eHHO 0CTpO CTOUT BO-
MPOC O COXPaHCHUH W BBEJCHUHW 3HJCMHUYHOTO BHJA B KyJnbTypy. B KazaxcTane nmepBbie ONBITHI IO UHTPO-
JyKITUH TIOKa3aJId BO3MOXKHOCTh KYJIbTHBHPOBAHHS aJUIOXPY3bl KAUMMOBHTHOW B TIPEATOPHOM 30HE 3amnii-
cKoro Arnatay, a TaKke LeJIecCO00pa3HOCTh CO3AaHUS MOMYIIPOU3BOICTBEHHBIX U MPOU3BOICTBEHHBIX MOCE-
BOB Ha tore Kazaxcrana [7].

OnHOM U3 BaKHBIX 337a4 MIPHU BBEICHUHU JUKOPACTYIINX BHIOB B YCIOBHUS HHTPOIYKIIMH HAPSAY C U3Y-
YeHHEeM OHMOJIOTHYECKUX OCOOCHHOCTEW MPOpPACTaHHs CEMSH SIBIIIETCS OIEHKA ONTHUMAJbHBIX YCIOBUH Xpa-
HEHUS U PHUEMOB TIOBBIIICHUS UX BCXOXKECTH. LleNbIo nccneoBanus SBISIINCH H3YUCHHUE BIUSHUE YCIOBUN
XpaHEHUs W SK30TeHHON 00paboTKH Ha abopaTopHYI BexoxecTb Allochrusa gypsophiloides n pa3paboTka
Ha 3TOH OCHOBE c110c00a MOBBILICHHUS MPOAYKTUBHOCTH CEMSH.
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Mamepuanvt u memoosvi

HcxoaHpIM MaTepHalioM CITYKHJIM CEMEHa, COOpaHHbBIC M3 €CTECTBEHHBIX 3apocieirt TMK wa Teppuro-
pun KOxxur0-Kazaxcranckoit obmactu. Cemena TMK mpeaBapuTensHO OUHIIIAIA OT MyCOpa B IPYTUX IIpHUMe-
ceil, OTOMpaJIi TOJBKO BBHINOJIHEHHBIE, HETIOBPEXKICHHbIE ceMeHa. OToOpaHHbBIE CEMEHa XpaHWIM B Iepra-
MEHTHBIX [IaKETaX B OOBIYHBIX KOMHATHBIX YCIOBHUAX B TEUEHHE MECSLa 10 JOCTI)KEHUS UMM PaBHOBECHOMN
BiakHOCTH 5—10 %. Ilocyie mpoBepsIn UCXOAHYIO CEMEHHYIO BCXOXKECTh IyTE€M MPOPALIMBAHUA B YallIKax
[lerpu npu 22 °C B yCIOBHAX €CTECTBEHHOTO OCBEIIEHUS MO 50 CeMsH B TpeX MOBTOPHOCTIX Ha BIIAXKHOU
¢upTpoBanbHOl Oymare. JlabopaTopHas BcxokecTb He mpeBblaia 15 %, KoTopyro IpUHUMANIHN 38 UCXO-
Hyto BexoxecTh ceMsiH TMK nepen xpaHeHHeM B KOHTPOJIBHBIX U OIBITHBIX yClI0BUsAX. KOHTpobHEIE ycio-
BUSL XpaHEHHs] — CEMEHa BBIIEPXKHUBAJIM IIPU KOMHATHOH Temmeparype. ONbITHbIE YCIOBUS — CEMEHa II0-
Tpy’KaJld B KUAKUHA a30T co cBepxHHU3KoU Temmepatypoit (—196 °C). KonTponbHble ceMena — ceMeHa 0e3
MIpEABAPHUTEIHLHON 00paOOTKM pacKiambIBaM B damkd IleTpw, Ha BIaXHYIO (QIIBTPOBAIRHYIO Oymary.
OnbITHBIE CeMeHa — ceMeHa mepep mpopamuBanueMm oOpabareiBamu 0,01 % pactBOpoM THOOEpenoBoit
kucnoTsl (I'’K) B Teuenue cyTok, 3aTem packiaapiBaiy B yamiku [leTpu ¢ punbTpoBanbHOM OymMaroi.

st XxpaHeHHs CeMsIH B YCJIOBUSIX CBEPXHU3KHMX TEMIIEPATYp ’KHIKOTO a30Ta OPTOJOKCAIbHbBIE CEMEHa
1o 60 mT. 3aKyIaAbIBaIN B KPUONIPOOUPKHU C COOTBETCTBYIOLIMMHU 3THUKETKAMU C YKa3aHHUEM KOJUYECTBA Ce-
MSH U JaTOM 3aKJaJK{d Ha XpaHEHHE M MOMEIIAdd B KPUOKOHTEHHEPHI, KOTOPBIE MOTpYXall B COCYIBI
Hproapa ¢ xuakuM a3oToM (—196 °C). OOmast JJIMTeIbHOCTh KPUOXPAHEHUSI COCTaBHIa TOJl C MO3TAITHBIM
KOHTPOJIEM BCXOXKECTH CeMsH uepe3 3, 5, 7, 9, 12 mecsren aenonupoanus. llepen mpoparimBanueM ceMeHa
IIPEBAPUTEIBHO ITOCTEIICHHO Pa3MOPaKUBAIH I1OCIE JKUAKOIO a30Ta B YCIOBHUAX XOJOJMIBHON Kamepsl B
Te4eHue 6 u.

BcexoxecTh KOHTPOJIBHBIX U OIBITHBIX CEMSIH OLIEHUBAJIH 110 OTHOIIEHHIO KOJIMYECTBA MPOPOCIIUX Ha
9-i1 neHp ceMsH K KOJHMUYECTBY 3aJ0KEHHBIX Ha NpOpalliBaHKUe, BBIPAXEHHOMY B IpoueHTax. IIpopammusa-
HUE CEMsIH MPOBOAMIM TNpH TeMmneparype 22-24 °C mpu cpeiHell OCBEUIEHHOCTH B damkax llerpum Ha
¢upTpoBanbHOi Oymare. IloBTOpHOCTH ONMBITOB 3-KpaTHas 1o 60 cemsH B Kaxkaoil. [lomydyeHHble naHHBIE
00pabaThIBaIM CTAaHIAPTHBIMH OMOMETPHUYECKUMH METOJaMH C BBIUMCICHHEM CpeIHed apu(MeTHYeCKOH,
OIMOKH CpeAHel U JOCTOBEPHOCTH o Kpurepuio CThroieHTa IpH ypoBHE 3HaunMocTH p = 0,05 [8].

Peszynomamul u ux obcyscoenue

JlaHHBIE IO BCXOXKECTU Y KOHTPOJIbHBIX U ONBITHBIX ceMsiH TMK B 3aBUCHUMOCTH OT YCIIOBUN XpaHECHUS
MIpeICTaBIEHbI B TAOIHIIE.

Tabaumna

JlaGopaTopHas BexoskecTh ceMsiH TMK pa3im4HBIX CPOKOB XpaAHEHHS
B 32aBHCHMOCTH OT TeMIIEPATYPHOI0 Pe:KUMa XpaHeHHs U 00padoTok peryasTopoM pocta I'K

Cpok xpaHeHuH, KonTponbHble ceMeHa OnbITHBIE CEMEHA
MeCSIIT Bona T'K | I'K, % K KOHTpOITIO
KontponbHbie ycaoBus
3 23,3+5.,8° 17,5 +3,5% 75
5 11,7+5.8° 150+ 7,1° 128
7 12,5 +3,5° 37,5+3,5° 300
9 57+1.2° 12,5+3,5 219
12 23,3+ 12,6 50,0 £0,7° 215
OmnwitTHEIE yenoBus (—196 °C)
3 26,7+ 7,6 20,0 +7,1% 75
5 16,7+2,9 37,5+3,5° 225
7 18,3+ 7,6 27,5+3,5% 150
9 18,3+29° 22,5+3,5% 123
12 18,3 +10,4° 45,0+0,7° 246

Tpumeuanue. a, 6, 6 — NOCTOBEPHBIEC OTINYMS MEXK Ty BapraHTaMu B croione npu p = 0,05; 'K — rubbepemrosas kucnora.

BruaBneno, uto cemena TMK, cobpanHbie U3 MPUPOAHBIX MOMyJsinui, oonagatot 30 % 4ducToToil, oT-
HOCcHUTENbHO Jierkoir Maccod 1000 mT. (1,9 r) 1 oTpunaTeNbHON BCXOXKECThIO cpa3y mocie coopa. [Ipoxie-
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[NoBbILWEHNE CEMEHHON BCXOXECTU ansioxpy3sbl KAYMMOBUOHOW ...

BBIBaHHUE Ha 6—9-1 JICHB MTOCIIC 3aMaYMBaHHU OTMEUAIOCHh Y CEMSIH Yepes3 JIBa MecsIa Imocie coopa, Mpu STOM
BCXOJKECTh HE TpeBbImana 15 %.

AHanu3 THHAMUKA Ja00paTOPHOH BCXOXKECTH B OOBIYHBIX YCIOBUAX KOMHATHOM TEMIICPATYPhI BBISABUI
CKaYK00Opa3HOE MPOpPACTaHHE CEMSH B XOJ€ TOJ0BOTO XpaHEeHHs. VcXoaHast BCXOXKECTh CEMsH Iepe]] 3a-
KJIQZIKOW Ha XpaHeHue He mpesbimana 15 %, uepe3 Tpu mecsana mosbimaiack a0 23 %. [lanee B Teuenue
MIECTH MECSIICB XPaHECHUS BCXOXKECTh CYIIECTBEHHO HE MEHsUIACh M Kojebamack 0e3 JOCTOBEPHBIX OTIHYNN
B npenenax 11-12,5 %. Ilpu ynnuHeHuu XpaHeHus 10 9 MecsLeB BCX0KECTh CHIKANIACh 10 5,7 %, ogHako K
KOHILYy CPOKa BCXOXECTh OMATh MOBBIIIAIACH IO UCXOAHOTO 3HA4YeHUs (puc. 1).

KonTponbHbIe ceMeHa

35 1
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25 1
20 T
15 +
10 T

Bcexoxkecthb cemsH, %

O 1 1 1 1 1 J
0 3 5 7 9 12 Mecsu xpaHeHus

—®— KOMHAaTHas TeMIeparypa =—A = XUJKUH a30T

OnbITHBIE CEMEHA
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Pucynoxk 1. /luraMuka 1abopaTopHON BCXOKECTH KOHTPOJIBHBIX M OIBITHBIX CEMSH
B OOBIYHBIX YCIIOBUAX XpaHEHUS (KOHTPOJIb) M CBEPXHHU3KUX TEMIIEPATyp KUAKOTO a30Ta

AHajioruyHasi 3aKOHOMEPHOCTh Obljla BbISIBIICHA B IPYTMX MCCIICIOBAHUAX, B KOTOPBIX OTMEYAIOCh I10-
CTCIICHHOE IOBBIIIICHHE ceMeHHoM Bcxoxectn TMK ¢ MomeHTa cOopa 10 (eBpaist, 3aTeM CHHKCHUE TIOKa-
3aTels O MUHUMAJIbHOTO 3HAYEHUS K UIOI0 MECSITY U MOCIeAYIOmUi moabem [7].

[TocTenenHOE MOBKINIEHUE TPOPACTAHUS CBHUICTEILCTBYET 0 XapaktepHoM s TMK mocneyoopodnom
no3peBanuu cemsH. [locimemyroliee MOHMKEHUE CEMEHHON BCXO0XKECTH, BEPOSTHO, O0YCIOBICHO HACTYILIE-
HUEM BTOPUYHOTO TOKOS CEMSH, KOTOPOE, BO3MOXKHO, CBSI3aHO C WHTOKCHKAIIMEH 3apOoJbIlia MPOyKTaMH
aHa3pOOHOTO JIBIXAHMS.

W3 rpadukoB, IpUBEICHHBIX Ha PUCYHKE 1, BUIHO, YTO KPHUBasi CCMCHHON BCXO0XECTH MPH XPaHCHUU B
CBEPXHHU3KOH TeMIlepaType >KHIKOI0 a30Ta MMEET TaKOW e BHI, YTO U B KOHTPOJIE, HO 0e3 XapaKTepHOIo
JUTSL TTOCIISTHETO PE3KOT0 CHUYKCHHUS BCXOXKECTH Ha 9-1 MecsI| XpaHCHUSI.

JluHamMKKa CEMEHHON BCXOXKECTH IPH KPHOKOHCEPBAIlMH HMMeja 0ojiee IUIaBHBIA XapakTep. DHEeprus
MPOpaCcTaHus 3TUX CEMSIH COXPaHsIach Ha OJHOM YPOBHE J0 KOHIIA CPOKA XPAaHEHHS U 110 3HAUCHHUSIM IIPO-
pacTaHus HE OTIIMYAIACh OT KOHTPOJIS.
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AHanu3 NpUBeIEeHHBIX TaHHBIX CBHIACTEIBCTBYET O TOM, YTO HCIOJIb30BAHKE CBEPXHHU3KOTEMIIEPATYp-
HOT'O PEeKUMa XPaHEHHUS KOHTPOJBbHBIX CEMSH CO34aeT OJaronpuATHBIC YCIOBUS AN pa3MArYCHUs CEMEH-
HBIX 000JI0ueK, Ha0yXaHUs CEMSH M 3allycka (U3UOJIOTHYECKUX IPOLIECCOB, NPUBOAALINX K IIPOPACTAHHUIO,
YTO CHOCOOCTBYET CHHXPOHHM3ALUU MPOpacTaHUsl ceMsH, Ooyiee ApyKHOMY TMOSIBICHHIO BCXOIOB 3a Ooiee
KOPOTKUH NIEPUOI.

BrIBIICHO BIHMSHHE TEMIIEPAaTYpHOTO PEXHMMa XpaHEHUs Ha 3((EeKTHBHOCTH ICHCTBUS PEryIsTOpa
pocta 'K Ha cemennyto BcxoxecTs. JlocToBepHblit ctumynupytomuii 3¢ ekt ['K BrisBICH B KOHTPOIBHBIX
YCIIOBUSAX XPaHEHUS U TIPU KPUOXPAHEHUH K KOHILy cpoka xpaneHus (215 % u 246 % k xonTpomo 6e3 oOpa-
OOTKH, COOTBETCTBEHHO).

O6pabotka I'K moBsIaeT BCX0XeCcTh KOHTPOIBHBIX ceMsH 10 37,5 % Ha 7-i MecsI XpaHeHHs, TOT/Aa
KaK y OINBITHBIX CEMSH CTUMYJIMpYIOIee ACHCTBUE PEryysaTopa pocTa MpOosBIsIeTcsl Ha S5-H Mecs Kproxpa-
HeHud. [Ipu 3TOM B KOHTPOJIBHBIX YCJIOBUSAX CKauKOOOpa3HBIN XapaKTep NMPOpAacTaHUs CEMSH COXpaHseTcs,
ciyckasch 10 15 % u 12,5 % nHa 5- u 9-i mMecs1pl ¢ mocaeAyonM moBsimenneM 10 50 % K KOHIy cpoka
XpaHeHus. B yclIoBusSX XpaHeHUs CeMSH B JKUAKOM a30Te KpUBas JUHAMHUKH BCXOXKECTH Mocie 00padoTKH
I'K umeeT Oonee miaBHEINM XapakTep. BexoxecTs ceMsH B TeUEHHE BCEIO CPOKA XpaHEHHUsI BapbUPYET B Mpe-
nemnax 20—45 %, B cpennem coctaBsst okoio 31 % (puc. 1).

KomOuHnpoBanue onTUMaIbHOTO PEeXUMa XPaHEHHS CEMSH C TPEANoceBHONH 00pabOTKOM CTUMYISTO-
poM pocta 'K 10O3BONISIET MOBBICUTH BCXOXKECTh CEMSH M COXPAHHUTh IOKA3aTeNId BCXOXKECTH HA OJHOM
YPOBHE B T€UCHHE BCETO NepuoJa XpaHeHus. Tak, BCXOXKECTh KOHTPOJIbHBIX CEMSIH B XO/I€ XPaHEHUs B yCJIO-
BUSIX CBEPXHU3KUX TEMIIEPATyp a30Ta JOCTOBEPHO HE OTIIMYajack U B cpeaHeM coctasisa 19,7 %. Cemena
¢ npeamnoceBHoi o0paboTkoii 'K nMenn mokaszaresb BCXOKECTH BbIIIE KOHTPOJIBHBIX B XOJ€ BCETO CpOKa
xpaHeHwust (puc. 2).
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PucyHok 2. Bausinue cBepXHHU3KOM TeMIlepaTypbl XpaHEeHUs KUIKOTO a30Ta
Ha BCXOXECTb KOHTPOJBbHBIX U ONBITHBIX ceMsiH TMK

Takum oOpazom, KpuokoHcepBanus ceMssH TMK oka3piBaeT yCTONYHMBEIA MOJIOKHUTEIBHBIN 3P dekT Ha
BCXOJKECTh CEMSH OT Hayaja JI0 KOHIIA CPOKa XPaHEHHUs U TI03BOJISIET COXPAHUTh TepMOIIIa3My SHAEMUYHOTO
BHJ1a O€3 TOTEPU BCXOKECTH.

Pa3paboranHbiii c110co0 MOBBIIMIEHUST CeMEHHOH mpoayktuBHocTH TMK, BKIIOUaromniuii XpaHeHue ce-
MSH TIPH TeMIepaType XuAKoro azora U ux oopadotky 0,01 % 'K mepen BriceBOM, peKOMEHIOBaH ISl AOJI-
TOCPOYHOTO COXpPaHEHHS DHAEMHYHOIO BUJ U MPHU MPOBEAECHUN MEPOIPUITHN 10 HHTPOAYKLIUU U PEUHTPO-
OYKIWXA SHAEMUYHOTO BUAA JUIS JaJbHEHIIETO PalOHATBFHOTO HCIIOJIb30BAaHMUS €r0 TeHETUYECKIX PECYPCOB
B HAyYHO-TIPAaKTHUYECKUX LENAX.

Paboma evinonnena 6 pamxax HTII na 2018-2020 ze. (Ne BR05236506).
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KpunoxoncepBauus agicimen asnoxpy3ausiH (Allochrusa gypsophiloides)
TYKBIM/IBIK OHYIiH apTTBIPY

AnnoxpysaublH (Allochrusa gypsophiloides) TykbIMOapbslH THOOepen KbIIIKBIIBIMEH CakTay IIapTTapbl
OoMbIHIIA 3epTXaHAIBIK OHTIMITITH Oaraay HOTH)KeJIepl YCHIHBIIFaH. bakbiiayna TYKEIMAAPIBIH Y3aK yaKbIT
Mcy Ke3eHIMEH J>KoHe KomiMri OenMe »armaiblHAA cakray OapbICHIHAA OCYHIH CeKipy CHIaThIMEH
CHUIIATTAJaTHIHBl AHBIKTANABL. KpHoKoHcepBammsi TYKBIMHBIH IICYiH Te3[eTeadl, Ocil-eHy MpoIeciH
CHHXPOHJIayFa JKoHE KBICKAa Mep3iMJie OCKIHJep/IiH HEeFYPIIbIM TaTy maiina OomysHa bIKnan erexi. Coi xe3ne
JENOHUHABIK TYKBIMAAPABIH KYPT aybITKYChI3 ecyi OaiKalagbl KoHE TYKBIMIAAPIBIH ©6CY 3HEPrHsCHI
cakrayAblH OyKin mep3imi imrinzge Gip meHreiine cakramansl. bakpuiay TYKbIMAApBIHBIH ©cyiHe rudOepert
KBIIIKBUIBIHBIH BIHTAJIAHABIPYIIBl ocepi cakray Mep3iMiHe OaiijlaHbICTBI JKOHE MaKCHMalabl acepi (cyra
300 %) 7 aitra OenrineHeni, on Mep3iMHIH cOHbIHA Kapail 215 % — ra neilin Temenzeiini. Cakray mep3imi
00MBI KpHOKOHCEpBalMsUIay oAiCiMEH cakrayFa OepiireH TYKbIMAAp cakTay Mep3iMiHiH coHbIHIa 246 %
TYKBIMHBIH OHTIIITITiHIH eH orapsl kepceTkimi 6ap 'K mumyknusuisk ocepine meH Kosiasl. JKyprisinren
3epTTeyjep HETi3iHAe aBTOPJIAPMEH KpHUOKOHCepBauusuiay kKe3eHi MeH TMK TYKbIMIBIK ©HTIIITITiH
apTTHIPyFa >KOHE TYKBIM OHIMIIUIITIH JKOFAITHAN SHAEMHSUIBIK TYpAETi repMoIUIa3MaHbl CaKTayFa MYMKIHIIK
6epetin 'K TykbIMaapbiH KeiiHHEH ceOy allAbIHAA OHICY S/ICI YChIHBUIIBL.

Kinm ce30ep: axkanoak tycti amioxpysa (Allochrusa gypsophiloides), Typkictan caOblH TaMBIPbI, TYKbIM
OHTILITIT, THO0epes KbIIKbBLIbI, KPHOKOHCEPBALIHS.

V.K. Mursaliyeva, A.A. Imanbayeva

Increasing seed germination of Allochrusa gypsophiloides by cryopreservation

Allochrusa gypsophiloides seeds germination data depending on storage conditions in combination with
gibberellic acid treatment have presented. A long maturation period and spasmodic character of control seed
germination during storage in the room conditions have revealed. Cryoconservation accelerated seed ripening
and synchronized the germination process that led to uniform seedling emergence in a shorter period than in
control. The seeds conserved in liquid nitrogen had the germination dynamic without sharp fluctuations and
the seed germination energy stayed at the same level during the entire storage period. The stimulating effect
of gibberellic acid on the germination of control seeds depended on the storage duration was established. The
maximum increase (300 % to control) noted in 7 months storage, by the end of the year it lowered to 215 %.
The seeds stored by the cryopreservation method reacted to the inducing GA action during the whole storage
period. The maximum seed germination 246 % by the end of the storage period has noted. The authors pro-
posed a method to increase Allochrusa gypsophiloides seed germination that includes cryopreservation and
pre-sowing GA seed treatment. This technique allows maintaining the endemic species germplasm without
seed productivity loss.

Keywords: Allochrusa gypsophiloides, Turkestan soap root, seed germination, gibberellic acid, cryopreserva-
tion.
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Japisik Must TypJiepi TYKbIMAAPbIHBIH OHOJIOTHSIJIBIK 6CY epeKuIeTiKTepi

Glycyrrhiza L. tybiceiHbIH Jopinik typnepin (Glycyrhiza glabra L., Glycyrrhiza uralensis Fisch.)
TYKBIMBIHAH ecipill keOeHTyai 3eprrey MakcarbiHza OHTycTik Bamxamrsiy Ine e3eHi MaHbIHAH opTypt
Oyranbl, KOIDKBUIABIK LIONTECIH OCIMIIKTep aCCOLMACHIHAH JKMHAIFAH TYKBIMIAPIbIH OHOMETPHSIIBIK
KepceTKimTepi emmeHyl. [erepoayKCHHHIH 3epTXaHaNbIK TYKBIM OHTIIITITIHE ocepi J>KoHE KOJailibl
TEeMIepaTypachl aHBIKTAJJIbl. AJBIHFAaH MOJIIMETTepre Heri3Jele OTBIPHIN, TeTepoayKCHHHIH 15 %
koHueHTpauusicel MeH 30-33 °C Temmeparypa TYKbIM OHTILITITiHE €H KOJIAijbl OONAaTBIHIBIFEI, COHAA-aK
OyJ1 TypJiep/iiH TYKbIMIApBIHBIH OHYiHE Oip aif yaKbIT )KETKITIKTI €KeH/IT1 aHBIKTaI/IbL.

Kinm ce30ep: musi, TeTepoayKCHH, TYKbIM OHTILITIr, OHOMETPHSIIBIK KOPCETKILITEPI, TeMIepaTypa.

Kipicne

Kazipri Tanga menuimHaja KeHIHEH KOJJAHBUIATHIH ASpLTiK mpemnaparrapiasiH 40 %-ra KybIFBIHBIH
HETI3T1 MHKI3aThl — JOPUIiK eciMaikTep. MamaHmapaslH Oomkambl OoibiHIa, XXI Facelp duToTEpanus
OCIMJIIIKTEPMEH eMJICY/IiH FachIpbl 0onMak. KazakcTaHmarbl MOpUTIK ©CIMIIKTEpJCH ajdblHATHIH MEIUIIHA-
JIBIK IperapaTrTapablH OHIIpiIyl OTaHAbIK (apMaleBTUKAa OHIIPICIH IOPUIK ©CIMIIK IIHKi3aThIMEH
KaMTaMachI3 €Ty AopexeciHe Tikeneh 6aimansicTsl [1].

JKepmapbiamaarsl KOJMIAaHBICKA JTaWbIHIANATEIH JOPUTIK, TEXHUKAIBIK OCIMIIKTEPAiH imIiHAeTi eH Oip
MaHBI3BICHl KOHE IOpiNiK mpemaparrap aidyaaH OipiHmi opbiHga Typran — mus (Kykenos, 1991) [2].
Kazipri Tagga Mus TaMmbIphl JKOHE OJIaH alILIHATBHIH SKCTPAKTTap MaMBIFAH MEMIICKSTTEPIIH OpTypIIi
CEKTOpJIapbIH/A KOJAAHBUIA b, FhUTBIMA MEAMIIMHAAA TAMBIP MEH TaMBIpIIAIapblH KOJIAHYIbI OacThI Jem
aTayra Oomanel. Byrinri yakeitra musnaH ansiHaThiH 100-7eH actam AQpuUTiK Tpermapartap, Iaiinapabiy
KOJIIAHBLIYbl JKaFbIHAH MEIUIIMHAAa MHs OIpiHIII OpbIHAA OOJIBIN, JKCHIIEHBHEH achill TYCTi. byHmai
mpernaparrTap HeETi3iHeH Tepi JKoHe Ke3 aypyiapbiH, BUY uHEKIUACHIH, KaTepii ICIK CHIATHIHAAFhI
aypyJap/bl, ajuieprus >KOHE TYpJi KaObIHYABl emueyre nainananpuiansl. COHFBI Ke3lepi iCiKKe Kapchl
npenaparrtap, CIIN]I-ke Kapchl mpenapat HATJIM3UH aIbIHAb [3].

1980-xputnan Oacrar, KasakcTan rajasiMapbl MUSHBIH XKaHa aJIKalThl KOPbIH TaOyMEH KaTap, OJIap.ibl
MOJICHH €ry >KYMBICTapbIH yprize Oactansl. bateic Kasakcran oOmbicel (Opan), Ine e3eHiHiH OoifbiHaa
MUSHBIH aHa TUTAaHTAIUUIaphl naiaa 0oasr [2].

Kepmmi memitekertepaeri (O30ekcTan, O3epbaiikan, TypkKMEHCTaH) MUSHBIH ka0albl ©CETIH KOPHIHBIH
a3aifbln, XKOK OOJBIN KETyiHEH caKTaHy >KoHE OFaH Kol OepMey, eTe Oarasibl ©CIMAIKTIH TeHO(OHIBIH CaKTay
JKOHE Oapbl KOpFal, THIM/I Haianany 0i3/1iH MIHACTIMI3, )KHHAKTAIFaH FAIBIMIAP/IbIH 03bIK TOKIpUOECiH
naijanaHa OTBIPBIII — MOJIEHU OHEPKACINTIK eryAiH »KOJJapbl FaHa MHUSHBI CaKTall KaayablH OipAcH Oip
»outel (KykenoB, Hurmaruit, ['magermes, 1991).

2015-kpUInbIH TIUIAE aibiHaa AnMaTtel 00NbICHl bamxamn aynaHbiHBIH Lie ©3e¢HiHE KaKblH MaHBIHAA
JOpiTiK MUS TYPJIEPiHiH Ka3ipri karaaiibiHa 6ara Oepy OOMbBIHIIA FRUIBIME 3€PTTEY JKYMBICTAPHI KacaJbIHFaH
0osaThiH. Ine e3eHi karanayblHIa MHUSHBIH €Ki TYpl JKaJlaH JKoHE opay MEICHI Ja kesmecemi. 1980 Kbuibl
A.N. NUcambaeBThiH MomiMeTi OoifbiHma >xammel ayaaHsl 10480,0 rexrtap, oHbIH imiHAge mus 26440
TeKTap bl KAMTBIII KATHIP.

1980 >kbLIFBI MATIMETTI Ka3ipri Kojiga 0ap MaIiMETTEPMEH CaJIbICThIpa KeJim TyciHrenimisz, 1980-2015
JKBIIFA JCHiH 35 Kbl apalibIFbIHIAA [11e ©3¢Hi JKarajaaybIHIarbl MU KOPBI 2 ecelicH KoOipeK a3aiifaH, COraH
colikec MalbIHAANATBIH MHUS TaMBIPBIHBIH IIHKi3aT Kopbina 2 ecere kemireH [4]. CoHABIKTaHAA aTaliFaH
TYPAEPIIH PECYPCTHIK MOTEHIMSUIBIH CaKTall KAy JKOHE KaJIbIHAa KENTIpy Ke3eK KYTTIpMEHTIH MaHBI3IbI
Macenenaepaid 0ipi OOJIBI OTHIP.

Kazipri tanma Glycyrrhiza L. Tybicel Typiiepi KypambiHa 32 TYp €HeAi, MUsl OypIIaKTapbIHAAFbI
OMONIOTHSUTBIK  epeKIenikTepine OalnanbicTel 3 Oemimre Oemineni. OckutapneiH apacbkiHaH Kazakcran
ayMarplHIa MUSHBIH 5 Typi ke3mecemi. Keitinri xpiimapel KazakcTaH ayMarblHaH MHUSHBIH JKaHa 2 Typi
TabbuIABI onap: banxamTan tabburan Muxaiinos musicel — G. michajloviana Grankina et E.V. Kuzmin [5]
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xoHe UIeirpic KazakcranHan taObuiran CeprueB musicel — G. sergievskiana Grankina et Aralbaev [6].
OchutapaplH IMIHEH AIIBIHFBI €KeYyl 0Te OaFaibl JOPITIK KOHE TEXHUKAIBIK TYP, COHIABIKTAHIA MHUS TYPaIbl
3epTTeyNep KobiHece OChl €Ki Typre OaiimaHbICTBI OoJibll Kejenmi. AtanraH eki Typae Fabaceae Lindl.
KOIDKBULIIBIK MONTECiH Me30KcepouTTi ecimaikTep. Jananblk aiiMakTa, 116 JKOHE IIOJICHTTE, JKep acThl
Cybl JKaKblH OpHAJaCKaH TOFaWma >kakchl eHim ecemi [7]. 1958-kwimman Oactam MwuxailioBaHBIH
OactamaceiMeH KazakcTanma MusHbIH OipHEme TypiHE, OJapAblH Tapalybl MEH KOPBI JKOHIHIC
TEePEeHJICTUITEH 3epTTeyiep kyprizine Oactaabl. 1980-xpuinan Oactan, KasakcTaHn FambIiMIapbl MUSIHBIH JKaHA
aJIKaNThl KOPBIH TaOyMEH KaTap, oJapAbl MOJCHH €Ty >KYMBICTAphIH Xyprize Oactanel. bateic Kazakcran
o6ieIce! (Opai), Ine e3eHiHIH OOWBIHAA MUSHBIH JKaHA IUTaHTANMsIIapel naiga 6omael [2]. dece ne KCPO
BIABIpaybIHA OAMIaHBICTHI, OVIT )KYMBICTAp KalTajam KOJIFa anbiHOaabl. EniMi3 ayMarsIHIaFl Oaraitbl TOPiTiK
KOHE TEXHUKAIBIK MHS TYPJICPIH MOJICHH €Ty )KYMBICTAphI apbl Kapail 63 )KallFachlH Talla b,

Kanan mus (G. glabra L.) — 6wuikriri 30—80 (150) cM keTeTiH KOIDKBUIABIK IMIONTEeCiH ociMmik. [yl
ycakK KYJITiH TYCTi, kemici Oyprmakbac, Ty3y Hemece a3fan uinreH, 1—-6 (7) TYKBIMIBI, TYKBIMBI TOHTEICK
oytipek mimniami. XKaiteik, Ceipnapus, e e3enaepiniy anrapeiaaa sxoHe Iy e3eHiHIH TOMEHT carachIHJA
MOJIBIHAH Ke3lecell. OciMAIKTIH KypambIHaa 3¢up Maiiel 6ap, ryninge C gopyMmeni 6ap, TYKbIMBIHAA WK
3artap Oap [8].

Opan mus (G. uralensis Fisch.) — owuikriri 50-70 (100) cM XeTETiH KOIDKBUIABIK IIONTECIH OCIMIIK.
I'ymi ycak KyJATiH TYCTI, jkeMici Oypmiakbac, Ty3y HeMece azfam UinreH, 3—9 TYKBIMABI, TYKBIMbI JOHTeIeK
Oyiipek Topi3mi, Tyci KOHBIp. TypaH-OpTaasusblK Typ. Ka3aKCTaHHBIH IIBIFBIC YKOHE COJTYCTIK
obmeicTapeiana, e, [y e3eHi xaranmaysiana, OpTanslK KazakcTaHHBIH IIImi-Taraisl alMaKTapblHa JCHIH
TapanraH. EpTic e3eHi MaHbl MeH AnTail TayblHIA Ke3zece/li. TaMbIphIHa, TaMbIp cabarbIHIa, QU Maiibl,
TIIMIUAPU3KH KBIIKbLIBL, C 1opyMeHi, GaaBoHOUATAp, *Kep YCTI Oeirinae ankanouarap, GhiaBoHouatap oap.

Exi Typme epreaeH-ak kKemnrereH enaepiiH (apmakoreschiHa enreH, Tuoer, Kprrail, MeaummHacsHIA
031H XKeKe Hemece 0acKa KOoclajJapMEH OKIIe THIHBIC JKOJIBIH, KaHT IualeTiH jkoHe T.0. aypynapabl eMaeyre
naiganansaasl [7].

3epmmey orcymobicoinviy makcamovl — OHTYCTIK bamxamr MaHb! e e3eHi MaHBIHAH JKMHAIFAH ITOPLTIK
MUS TYpJIepl TYKBIMIIAPBIHBIH OUOJIOTHAJIBIK €PEKIICTIKTepl MEH TYKBIM OHTIIITITiHE IeTepoayKCHH KOHE
TEMIIEPATyPaHbIH 9CEPiH aHBIKTAY.

3epmmey obvexminepi sicane adicmepi

3eprrenyre anbplHFaH TYKeIMmap 2016-KpIIIBIH KBIpKYHEK aWbiHAa bakanac aybsuiblHaH 5—6 KM
OHTYCTIK-IIBIFBICHIHAFEI L1 ©3€Hi OH KarajayblHaH OpTYPJi OYTasibl, KOIDKBUIABIK HIONTECIH ©CIMAIKTEp
acconusceiHaH x)uHaFaH G.glabra xone G. uralensis TYKIMIAphl. byt sKepmaiH TEHI3 HeHreiiHeH OWIKTITi
410 m.

3epTrTeyre KaXeTTi MaTepuaiaap: OMHOKYJSp JyNachkl, MIIJIUMETPOBKAa Karasbl, ChI3FhI, lleTpm
TabaKIackl, CHUPT, TETEPOAYKCHH, Cy, CY3Ti Kara3el, Mapranuoska 0,5 % (KMnOy) eprinaici.

3epTTey OmiCTEpi: aTalFaH TYpPJICPAIH TYKbIM OHTIMTITiH aHbikTayma M.K. @upcosa (1959) xome
N.B. Baitnarnii (1974) enOexTepingae KopceTUIreH oicTeMenep Koaansuias [9, 10].

3eprreyre anblHFaH €Ki Typ OOWBIHINA TYKbIMIAPBIHBIH OMOMETPHUSUIBIK KOPCETKIIITEepi ONIICHI.
MopdhoMeTpHSIIBIK KOPCETKIMTEPIHIH CTaTHCTHKAIBIK Tanmaysl .. Jlakuanig [11], H.JL. Y nonsckasHbIg
[12] xome Microsoft Office Excel 2007 mporpammacel OoiibHma xyprizinmi, G. glabra, G. uralensis
TYpJepiHiH OMOMETPIIK eJIeMAEPiHiH KOpCeTKiIuTepi OOWBIHIIA OHBIH ©3TeprillTiK JEHTeHiH aHbIKTayAa
C.A. Mamaes [13] ycbIHFaH HIKaJaHbl MalalaHIbIK.

TyKBIMHBIH CajMaFbl, Y3BIHABIFBI, C€HI OHOMETPUSIIBIK ecentey ¢dopManapbl OOMBIHIIA KaTeliK
ecenreni (1-kecte).

MusiHbl TYKBIMBIHAH KOOCHTYIIH 0OacTamkbl HETi3l peTiHAE 3epTXaHAJbIK OHTIMITITI MEH 6Cy KyaThl
AHBIKTAIBI. 3epTXaHAJBIK JKaFdaiiarkl TYKBIM OHTIMITITIH aHBIKTAY YIIIH €Ki TYpAiH TyKeIMmapbl ga S50
TanaaH anbeIHbI, [leTpu TabakmaceiHa 5 BapuanTka 6emmidin 30 KyH ecipiimi:

l-BapmanT — emKaHnmai eHJeIMereH TYKbIM IleTpu Tabakmiara OTBIPFBI3BUIBIN, Xail CyMEH
CyFapbUIFaH TYKBIMIAp;

2-BapuaHT — 24 caraT cyza iOITiin JabIHaaIFaH TYKBIMIIAP;

3-BapuaHT — TreTepoayKCHHHIH 5 % epiTiHnmicinme 24 carar kiOiTUTin AadibIHAANFaH TYKbIMAAP
reTepoayKCUHHIH 5 % epiTiHIiCiMeH CyFapbUIIbL;

4-papuant — rerepoaykcuHHIH 10 % epitiHmicinae 24 caraTka KiOITUIIN MaiBIHAANFaH TYKbIMIAP
10 % rerepoayKCUH epiTiHAICIMEH CyFapbLIIbI;
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5-BapuaHT — retepoaykcuHHiH 15 % epTinmicinae 24 carat xiOiTimin gaibHAanFaH TykeiMaap [lerpu
Tabakmanapeiaa erimir, 30 KyH 00¥bl 15 % reTepoayKcHH epiTiHIICIMEH CYFapbUIIbL.
Exi TypaiH GapiiblK BapuaHTTAPbIHAA TYKBIM OHTIIITIC MEH 6CY KyaTThUIBIFBl AHBIKTAJIIbI.

3epmmey namuodicenepi scarne onbl MAIKbIIAY

Must mypaepi mygbimoapuiusiy ocy epexuienikmepi. 3epTreyre ansiarad G. glabra sxemici Oypinakoac,
TY3y HEMECE a3/IaH UiJIreH, JKaJaH, Teric api 0e3/i ycak TikeHeKTepi 0ap, TYKbIMbI JOHIeJIeK OYHPEK MilmiH/Ii,
Kapa KOHBIp TYCTi, an G. uralensis OypIiakkaObl Y3bIH, KaTThl HUJIT€H, CHIPThIHAA Oe37i, ipi TikeHeKTepi Oap,
TYKBIMBI IOHTelIeK OyHpeK miliHi, KOHBIP *oHE capFbIll KOHBIP TYCTI (1-cyp.).

- &

G. glabra TyKpIMIapeI

G. uralensis TYKbIMJIapbl

1-cyper. Glycyrrhiza L. TybICHI ASpIJIK TYpJiepi TYKbIMAAPBIHBIH (popManapbIHbIH aJlyaH TYpIILTri

Exi mypoiy myxgvimoapuinbly Ouomempusiibly Kepcemkiwmepin aubikmay. JKyprizuireH 3eprrey
OoribIHIIA 4 anTa Mep3iMIIe TYKbIMAAPIBIH OHIM-0CYi )KOHE TYKBIM OHTIIITIriAe apTypsi 0osasl. OCkl Mep3imM
IIIiHAC TeTepOoayKCHHMEH OHIEITCH TYKBIMAAPILIH OHY1 JJIeKaiaa oFrapel. Eki TYpaiH TYKBIMIAPBIH €Ki
OenMene eki Typmi Temmeparypaza 25-30° eciprenae onapAblH 6cCil-eHyiHIE €Ki TYpJli Temrmeparypa
OolbIHIIIA YKCaMaraH KepceTkimTep Oaiikanasl (1-kecTe) coHmali-aK ©CKIHAEPIHIE alfalllKbl TaMbIPIIAHBIH
JKETUTYIHIIE Jie alKBIH KepiHicTep Oaikamas (2, 3-cyp.).

l-xkecTe
G. glabra, G. uralensis TYKbIMIAPBbIHBIH OHOMETPHSIIBIK KOPCceTKilTepi
BromeTpusIbIK KepceTKimTep G. glabra G. uralensis
Oprama Cv, % Oprama Cv, %
1000 maHa TYKBIM CaJIMarbl, T 5,80+ 0,28 12,28 6,0 +£0,23 10,35
1 OypIakKbpIHAAFEl TYKBIM CaHBI, TaHA 14,4 +2,20 30,2 18,6 +£0,92 11,7
TyKem ommeni Y3BIHABIFBI, MM 2,44 + 0,08 8,27 1,62 +0,29 39,7
€Hi, MM 1,2+0,16 30,28 1,63 + 0,04 15,95
L p— Y3BIHBIFBI, MM 12,8 +£ 0,07 12,25 13,46 £ 0,92 15,31
€Hi, MM 1,54 £ 2,61 68,23 1,88+ 0,10 11,36

Eckepmy: Cv — BapHanusuiblK Ko3GGuIent, %.

Op TyplieH 5 AaHagaH TYKBIM ajibll, OJIApPAbIH OlpeyiHiH IIIiHAE HEIle TYKbIM 0ap eKEHJIr eCerlKe
QJIBIH/IBI JKOHE JKaJTbl 5 JaHa OYPIIaKKbIHIAFbl TYKBIM CaHBI aPKBLIBI O1p OYpIIaKKBIHFA call KeJIeTiH opTaiia
TYKBIM CaHBI aHBIKTAIIbI. bynan 0acka OypIIakKbIHIAFbl TYKBIMHBIH €H JKOFAPFBI )KOHE €H TOMCHT1 MOHJIEpi
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ne eckepingi. G. glabra, G. uralensis TYKbIMIApBIHBIH OMOMETPUSUIBIK KOPCETKILITEPl BapHaLUsICHI
opramagaH Oacram €H JKOFaphl JCHTEWre AeHiH jkeTemi. AJBIHFAH MOJIIMETTEp TOMEHIEri 1-kecteme
KOPCETIreH.

Kecrenen exi TypaiH OMOMETPHUSIIBIK KOpPCETKIMITEpiH caibicThipa Kemin, 1000 naHa TYKpIM calMarbl
kepcetkimi G. uralensis-Te >KOFapbl, ad TYKBIMHBIH Y3BIHIBIFEI OoibiHIA G. glabra, TYKBIMHBIH €Hi
G. uralensis Typinae, OypIiiaK Y3bIHIBIFBI MEH ¢Hi OOMBIHIIIA OHOMETPHSIIBIK KopceTkitutepi G. uralensis-te,
an | OypIIakKpIHAAFBI TYKBIM caHbl G. uralensis Te ko0ipeK eKeHiH Kope ajlaMbl3.

1-BapuaHT 2-BapuaHT 3-papuaHT 4 -BapuaHT 5-BapuaHT

S

L4

2-cyper. G. glabra TyKpIMIaphl eCKiHAEPI

D1 E]

1-BapuaHT 2-BapHaHT 3-BapHaHT 4-papuaHT 5-BapHaHT

3-cyper. G. uralensis TyKpIMOapbl ©CKiHAEPI

3epmxananvix  oneiwmicin  anvikmay. AJNIBIMEH 3epTTeyre aiblHFaH J9pUTIK MHUS  Typliepi
TYKBIMIAPBIHBIH OpKalchIChiHAH 50 1aHa MOPGOIOTHSUIBIK MilTiHI TaHAAYIbl TYKbIMAAPB! TajlJal alblll,
omapapl mapraamoBka 0,5 % (KMnOg) eprinagiciMeH (conm KyiTiH TycTi) Xybim, omaH coH Iletpu
TabaKIWalapblH CIUPTIECH CYPTiN 3anajicbi3aanabipamel3. [letpn TabakmanapbeiHa TYKeIMAapAbl Oip-OipiHe
ocep eTHEeWTIHAeH aHBIK KepiHEeTiHAeH eTin Oeiin canaMbi3. JKbUIbI KYH KaKChl TYCETiH KaOMHETKE KOMBII,
Op KYHI OHIMIUIIIH TEKCEpil, >Ka3blll OThIpaMbI3. Opi OHIN IIBIKKAHAAPBIH KYHOE KYH TEpiIl aJbll
TacTaliMBbI3 COHAA TOMEHJIETiICH MaJliMETKE e OOIaMBbI3.

TyKbIMIApBIHBIH 3€pPTXaHANbBIK OHTILITIM JKalaH MHUiga €Ki Typii Oenme Temmeparypachl OOHBIHIIA
OPTYPJTI KepceTKImTep KOpceTTi (4-cyp.).

50%
40%
30% B G.glabra
20% W G.glabra 2
10% G.uralensis
B G.uralensis 2
0% -

1-BapuaHT 2-BapuaHT 3-BapuaHT 4-BapuaHT 5-BapuaHT

G. glabra, G. uralensis — 23-25 °C temneparypa; G. glabra 2, G.uralensis 2 — 30-33 °C Temmnepatypa

4-cyper. G. glabra, G. uralensis TYKbIMIAPBIHBIH €Ki TYPJIl O6JIMe TeMIIepaTypachIHIaFbl
3epTXaHaJIBIK TYKBIM OHTIIITIT

30-33 °C 6enmMe TemnepatypacbiHaa 30 KYH ecCipiireH TYKbIMApbIH/Ia aJlFallKbl Oip anTaHbIH iMIiHIC
ecy KbUIIaMIBIFBl KapKbIHABL 60mabl, 30-33 °C TeMmepaTypa apsl Kapail ecyiHe eH KOJalibl TeMreparypa
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6onbimn ecentenai. 30-33 °C temmneparypa OoiibiHma G. glabra TyKpIMAApBIHBIH OHIMILIITT |-BapuaHT —
9 %, 2-Bapmaatr — 14 %, 3-Bapumantr — 14 %, 4-Bapuant — 26 %, S5-Bapumantr — 42 %, an G. uralensis
TYKBIMIAPBIHBIH OHIMILTIrT — 1-Bapuant — 8 %, 2-Bapuant — 11 %, 3-apuant — 13 %, 4-Bapuant —
27 %, 5-Bapuant — 36 %.

23-25 °C Temmneparypana KepiciHIne sIFHH OacTamKhl Oip amnTa imriHAETI 6Ccy XbUIIaMIBIFEI TOMEHIPEK,
TYKBIMHBIH apbl Kapai ecyi Oasy Ooyimel, 23-25° Temmeparypa OOWBIHIIA €Ki TYPIiH TYKbIM ©HTIIITII
G. glabra-na: 1-sapuant — 8 %, 2-Bapuant — 10 %, 3-Bapuant — 14 %, 4-sapuant — 20 %, 5-Bapuant —
36 %, an G. uralensis-te 1-Bapuant — 7 %, 2-Bapuant — 8 %, 3-Bapuant — 12 %, 4-Bapuant — 21 %,
5-Bapuant — 30 %.

Kopuvimuinowt

CoHbBIMEH, KOpBITA KEITeHE KOFaphblia KacaIbIHFaH 3epTTeyJiepre CyleHe OTHIPBIN, Oarajibl ASPiTiK
JKOHE TEXHHUKAIBIK TYP HOPUIIK MES TYpJIepl TYKBIMIAPBIHBIH OHTIMITITIHE TeTPOAYKCHUHHIH ONTHMAJIIBI
KOHIEHTpamusch! 15 %, an xonainel Temneparypa 30-33 °C Temmeparypa 6061, 3epTXaHabIK OHTIIIITITIH
aHbIKTayFa 1 ail yakbIT KETKUTIKTI 00p1, ce0ebi aTtanraH eKi Typae Ae TYKbIMAAPIBIH OHIIl ecyi AepiikTeit
XKY3€ere acTbl, aJl OJjaH apbl Kapail TYKbIMIap Iipim e3repe OacTaisl, eHim-ecyre KaOineTTi TykpiMzaap | ait
imiHAe 63 KaOUICTTIIITIH TONBIKTal KOPCETE allajbl.
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A. Mycpar, C.X. Epekeesa, P.b. AprsicOaeBa

Oco0eHHOCTH 0M0JIOTHYECKOI0 NPOPACTAHUS CEMSH
JIEKAPCTBEHHbIX BU/I0B COJIOAKHU

B cratee B LensAX HCCIEIOBAHUS, YMHOXEHMs JIEKapCTBEHHBIX BUAOB pona Glycyrrhiza L. mytem
BBIPAIUBAHNS M3 CEMSH ObLIM M3MEPEHbI OMOMETPHUYECKHE MTOKA3aTeNu CEeMsH, COOPAHHBIX U3 ACCOIMAINH
Pa3HBIX KyCTapHMKOBBIX ¥ MHOTOJICTHHX TPaBSHHUCTHIX pacteHuil B FOxxHoM [Ipnbanxamse psgom ¢ p. W
OmpeneneHo BIMSHUE TeTEPOAyKCHHA HA JIAOOPATOPHYIO BCXOXKECTh CEMSH M OJIaronpusTHas TeMIlepaTypa
it HuX. OCHOBBIBAsICh Ha PE3YNBTATHI, OBUIO ONpeAeNeHo 4To 15 %-Has KOHIEHTpaIys reTepoayKCHHa U
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temmneparypa 30—33 °C — camble O61aronpusATHBIE TOKA3aTeNn IJIs1 BCXOKECTH CEMSH, a BpEMEHHOH OTPE30K
BCXOJKECTH COCTABJISIET OJJMH MECSILL.

Knioueswie cnoga: cononka, reTepoayKCUH, BCXOXKECTh CEMSH, OMOMETPUUECKUE TOKA3aTENH, TEMIIEPaTypa.

A. Musrat, S.Zh. Yerekeyeva, R.B. Arysbayeva

Features of biological growth of seeds of medicinal species of licorice

In the article, in order to study the multiplication of medicinal species of the genus Glycyrrhiza L. by growing
from seeds, biometric indicators of seeds collected from the Association of different shrub and perennial her-
baceous plants in the southern Balkhash region near the Ili river were measured. The influence of heteroauxin
on laboratory germination of seeds and favorable temperature for them was determined. Based on the results,
it was determined that 15 % heteroauxin concentration and temperature 30-33 °C are the most favorable indi-
cators for seed germination, as well as for the germination of seeds of these species, one month is enough.

Keywords: licorice, heteroauxin, seed germination, biometric indicators, temperature.
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IMaBaoaap obabichbiHAarsl Mapasabl KeJli MAaHBIHIAFbI
TONBIPAKTBIH TY3/1aHYbI

Maxkana IlaBnomap oOGibICEIHAAFEl Mapamipl Kesli MaHBIHIAFbl TOIBIPAKTBHIH TY3/BUIBIK IEHTCHIH >KoHE
(U3HKaNBIK KOPCETKIMITEPiH aHbIKTayFa apHaiFaH. Kazakcran PecryOnnKkachIHBIH TY3IaHFaH JKEPIHIH JKaJIIIbl
aymambl 1,286x10° kM’ Gyn omeM GObIHIIA Ty3/bl TONBIPAKTAPBIH TAPaly KOPCETKIIIHIH Kbl
ayfaHblHA IIakkaHnarsl yneci 47 %. byn — KasakcraH aiiMarbIHZaFbl MaHBI3ABI SKOJOTHSIIBIK
npobnemanapsiy 0ipi. Ocel Typrbina 6i3aiH eniMizae xep OeTiHae KeH TapairaH TY3/bl TOMbIPAK CHSKTHI
JKapaMChI3 XKepJepre IereH KaTThl KbI3BIFYIIBUIBIK TybIHAAalH OacTajgbl. COHIBIKTaH, OChI K6J MaHBIHJAFbI
TONBIPAKTHIH TY3/BUIBIK JCHICHi, aHMOHIBIK KYpambl HETi3iHJE TOMBIPAKTHIH TY3ABIK THUIII JKOHE OHBIH
JeHreli aHBIKTanFaH. 3epTTeyyiep HoTIKeciHe colikec, [laBmomap oOmeickl Mapanmbl Keili MaHBIHJIAFBI
TOIBIPAKTBIH KYPFaK KaJABIFBIH 3€PTTEY HOTIDKECIHAE TOIBIPAKTBIH TY3ABUIBIFEI ©T€ JKOFaphl eKeHi
AHBIKTAJBL. 3epPTTETeH TONBIPAK CHIHAMACHIHBIH 4 HYCKACHIHBIH KYPFAaK KaJJIbIK MOJIIEPiHIH eH TOMEHT1
kepcertkimi 2,97 + 0,09 sxone ey xorapsl kepcetkimi 3,31 + 0,09 6onranabFs! cebenri, conbiMeH 6ipre pH
kepceTkiuriniyg eH temenri 8,33 +£0,10 »xone en xorapsl 9,43 +0,10 moHi GoitpiHIIa cinTini opra aen
TYXKBIPBIM skacansiHIbl. KopbITeiHAbITAl Kene, [laBmomap oOmeickl Mapanabl keni MaHBIHAAFBI TOMBIPAK
Ty3abl OarmakTel THNKe XaTkb3puiasl. H.U. basunesnu, E.U. ITankoBas omici OOMBIHIIA TONBIPAKTHIH
AQHUOHMBIK KYPaMbIH 3epTTEY HOTHXKECIHIE TONBIPAK YJbl TY3JapAblH MeJiepine OaillaHbICThl Cyibdart-
XJIOpUA, Cylb(ar OOJBII KIKTENeTiHI aHBIKTAaNAbl. TONMBIPAKTHIH YIBI TY3/4ap MeImiepiHe OallaHBICTHI
TONBIPAK CHIHAMACKIHBIH HycKanapbiaa CI—SO,”” — 0,80 >0,6 xoHe Ty3isl OAaTIAKTHI TONBIPAKKA
JKAaTaTBIHBIH aHBIKTaJI/IBL.

Kinm ce30ep: Ty31bl TOIBIPAK, TATOMUTTI OCIMAIKTEP, (GUTOIKCTPAKINS, HH3HUKO-XUMUSUIBIK KOPCETKIIITED,
Ty371ap, aHUOHABIK KypaM, Ty3/bl OaTrakrap, cyibarrap, yjbl Ty31ap, TONbIPAK CHIHAMACHI.

Kipicne

TonpIpakTeIH TY3IaHYBl — TaOWFH HEMECE adaM3aTThIH 1C-OpEKeTi HOTIKECIHIE TYBIHAAWTHIH HETi3ri
SKOJIOTHSIJIBIK TOyeKed O0bIn TaObutasl. JKoHe OYKin oieM OOHMBIHINA IIaMaMeH 8,31><106 KM’ ayMaKTBIK
TONBIPAFBIHBIH TY37aHy Kaymmi O6ap exeH [1]. Ty3nanraH kepAiH ayIaHbl AYHUE Ky31 OOMBIHINA Ka3ipri Ke3me
Benecyasnansin xep aynaabiabig 10 ececine sxone @paHIUSHBIH Kep aynaHbIHBH 20 ececiHe TeH.

EKiHII peT Ty3JaHFaH kep ayJaHbl mamamed 7,7x10° kM’ Kypaiimel, OHBIH 58 %-bl CyapMalbl
aybUIILIAPYAIIbUIBIK JKepIliepe, ajl cyapMalibl TOmbIpakThiy 20 %-bl TY3aHy KayliHe YIIbIparaH XKoHE Oy
TIPOTIOPITHS KYHHEH-KYHTE OCiI Keneai. TompIpakTeIH TY3AaHyhl JKep CUTKIHICI MEH I[yHaMH CHUSKTHI alaTThl
JKOHE KayinTi Oonyel MyMKiH. Ocipece, KypFak alMakTapIarbl cyapMaibl €riH [IapyalibUTBIFBIHAA
KOJIJAHBUIATBIH CyIbl OacKapyAblH €CKi TeXHOJOTHSUIapblHAa OaijaHBICTBl TONBIPAKTHIH TY3IAHYBI aybLl
HIapyalIbUIbIFBl OHIMAUIITHE KOHE OHIPJIIK aybll [IapyalibUIbEbl OHIIPICIHE YIKSH 9CEpPIH TUTi3yl MYMKIiH.
Xanme! anranga ayHAUe XY3iHA€ TY3AaHyAaH 3ap/aall MIeKKeH cyapMalisl xepiepAin yieci 20 % Kypaiasl, an
KYpFaK JKoHe XapTbulail Kyprak emngepae Ooyn 30 % kypaiasl, meicansl, Eruner, Upan xone Benecysna
ennepinge [2].

Bonamrakta XadbIKTBIH KapKbIHABI ©CyiHe OalIaHBICTHI, KeTalIaHIBIpy KeOiHece HppHUTAIsIMEH
KY3€re achIpblIaThIH €TiCTIK JKepiiep peTiHAe KallblHa Kenlemdi, ajl Ty3laHy mpobjeMachl aca MaHBI3AbI
Mocene ekeHi Oapiuara 6enrini. JKahaHopik KbUIBIHY YpIAICiHIH ©CyiMeH opTa >KoHEe TOMEHT1 eH/IK Kepiepae
TONBIPAKTHIH TY3[aHy mpobiieMachl aiikpiaaana 6actaael, Kazakcran, AKII, Kerrait, Bearpus, ABctpanus
JKoHe Oacka enfepieri Ty3daHy mpoOjeMaiapbl, COATYCTIK, IIBIFBIC JKOHE OHTYCTIK AQpPHUKaHBIH
COJTYCTITIHJET] Kepliepae OapraH caiiblH apTa TyceTiH Oonaabl. Amepukana, Tasy LleiFpicTa, OpTaibik
Asus MeH OHTYCTIK A3usia Ty3aaHy Mpo0iieMackl 0JlaH aa KypaeiiieHe Tycyae. Kenreren eanep e3aepiHin
0oJalak gamy sKocrapiiapbiHa TOMBIPAKTHIH TY3IaHYbIH CHII3/1, TY31aHy Maceleci xahaHabIK e3repicTepai
3epTTeydiH MaHbI3Abl Oenirine anHanabl. JKahaunmelk e3repicTep KOHTEKCIHIETiI TOMBIPAKTHIH TY3JaHy
IBOJIIOIMACKHIH 3€PTTEY TONBIPAKTAHYIIBI FATIBIMAAP YIIiH MaHBI3/Ibl SKOJOTHSUIBIK ajJaHFa aiHasasl [3].

Kasaxcran PecryGmuKkachIHBIH Ty3aHFAH XKepiHiH sKaams! ayaansl 1,286x10° kv, Gyt omem GoiibHIIa
TYJIbI TONBIPAKTAP.IBIH Tapaly KOPCETKIIIiIe KaIIbl ayAaHbIHA MaKKaHaaFbl yieci 47 % [4].
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AybIT apyalbUIbFbl OHIMIUIITIHIH apTyhl 9pJaiibIM HIEKTEIreH, COHABIKTaH OHIMAUTIKTI JKOFaphIIaTy
apKbUIBI PECypCTap TANIIBUIBIFBIH IIENTYTe KHBIHABIK TYFBI3aIbl.

bynn — KasakcTan aiiMarbIHAaFbl MaHbBI3 bl SKOJIOTHSIIBIK IIpooieManapasie 0ipi. Ockl Typrbiaa 01311H
eniMizae skep OeTiHAe KeH TapajfaH TY3Abl TONBIPAK CHUSKTBI JKapamchl3 >Kepiiepre JereH KaTThl
KBI3BIFYIIBUTBIK TybIHIAW Oactansl. Kaszipri yakpiTTa MeMIIEKETTiH KOpIIaraH OpTara KOATHIH TaJanTapbl
yHeMi xetutaipiryae. OCsl TYPFBIIA KEP PECYPCTAPBIHBIH JKETICTICYIILTIT, OMOIOTHSITBIK aTyaHTYPILTIKTIH
a3alobl JKOHE JKEPiH IIeJICUTTeHYl CHUSKTBI IKOJOTHUSIIBIK TpodieManap aaaM3aTThIH MaHbI3bl MOceIeciHe
alHaJIIbL.

lamodurrep TIPUIUITiH TOKTaTKaH COH KOHE OJIAPABIH JKalbIpaKTapbl TYCII, OJIap MHHEpaJIaHbII,
Cyla epUTIH TY3IapIblH MeJepi KoOeHil, TONBIPAKThIH OJlaH CaWblH TY3JaHyblHA MYMKIHIIK >Kacaibl.
lano¢uTTi eciMuikTepaiH ocepiHeH cyaa epuTiH TY3apAblH TOMbIpaKTa kKuHaKTanysl 1 ra xepae 500 kr
JIeH1H )KeTETiH Karmainap Oaikamrad [5].

3epmmey nvicanoapvl men 20icmepi

Kazakcran PecnyOnukacs! onem OOMBIHIIA TY3AbI TOMBIPAKTHIH Tapaly KepceTKimni OoiibiHma OipiHi
OpBIHJIa Typca Ja, eJiMI3JIeri TOMBIPAKThIH COPTAHJAHY MOCENeCi ol JIe TOJBIK 3EpTTEIIl, MICIHIiMiH
TarmaraH.

Kasipri ke3ne enimizain OHTYCTiK >koHe baThic obmbicTapsl xakcel 3eprrence, ContycTik, OpTaibik
Oemiktepi a3 3eprrenreH. COHIBIKTaH Makajala KO3FalFaH 3epTTey MakcaTol [laBinomap OOJBICHIHBIH
Mapass! ke MaHBIHAAFbI TOTIBIPAK TY3IBUIBIFBIH AHBIKTAY OOJIIBL.

Kaszakcran PecnyOsukacel ConTycTik aliMakTapbiHma, [laBimomap OOJBICBIHIAFBI COPTaH JKepiep
TypaJibl MJIiMETTEp 1-CypeTTe KepceTinreH [6].

TONBIPAK, T¥30AHY KAPTACK!
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I-cyper. IlaBnomap oGIBICEl alilMaFbIHBIH TY3/IaHFAH TOIBIPAKTAPBIHBIH KAPTACH

3eprreyre IlaBmomap o06mnbickl Mapanael Keinli aliMarblHaH —aibIHFAH TONBIPAK CHIHAMaJlaphl
KoNmaHslabl. ChiHaMamap «KOHBEPT» 9JIiCi apKBLIBI AJIBIHIEI [ 7].

ChlHaK anaHJapblHBIH OYpBIITApbIHIA TOPT HYKTE, OpTachiHAa Oipeyi OenriieHinm, op HyKTede
aifHaJFaH Tarbl TOPT Ka3y HYKTECI jKacajalbl XKoHE TONBIpaK OeTiHiH Kabatbl 0—5 cM TepeHamikTe Oomaibl.
TombIpakThl ipikTeyai 6actamac OYpbIH YITUIIK ydacKeaep oCIMIIKTEPAeH Ta3apThlaabl.

BenrineHren HyKTelepAeH alblHFaH apajac YJTuJiep >KMHAKTAIBIN, TONBIPAK ChIHAMAlapbl ipikTen
IBIHFAaHHAH KeiiH eKi KYHHEH KeIUiKTipMeH ayaja KemTipiiin, elekreH oTkizinemi. ComaH KeliH Karas
KOHBEPTTEP/IC CaKTaJIbIHA/IBI.
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TombIpakThl ipiKTEYTiH «KOHBEPT» dJICIHIH CBIHAMAJIBIK CXEMACHI 2-CYPETTe KOPCETIITeH.
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2-cypet. «KoHBepT» 9/IiCiHIH ChIHAMAJBIK CXEMAaChl

3epTTey JKYMBICHIHIA HET131HEH XUMISUTBIK SIICTEp KOITaHBIIIHL.

Tomblpak TY3IbUIBIFBIH Oarajiay Kyprak KaJAblK Meiiepine Herizmenemi [8]. TombIpakThlH Ty3daHY
JICHreli HeMece OHBIH TOPH30HTTAphl KYPFAaK KaIABIKTHIH MOJIICPIMEH aHBIKTANAJbl, OYJ TOMBIPAKTAFBI
CynbIH OymaHybIHaH KeHiH naiiga 6omamsr (1-kecte).

l-xecTe
TonbIpaKThIH KYPFaK KAJIbIFbIHA HeTi3ele OThIPbIN TY3AbLUIBIK JeHTeiliin 0aFraay

TonbIpaKTEIH TY3IBUIBIK,

JeHreil gOﬁBIHLHa¥)I<iKTeHiHyi Kyprax kaneix, %
Ty3chi3 0,25-0,30
OJICI3 TY31IbI 0,30-0,50
OpTama Ty31b1 0,50-0,1
Kartte! Ty31e1 1,0-2,0
Ty371p61 6aTnakrap 2,0-4,0

I'urpocKOnMsUIBIK BUIFAJABl AHBIKTAYIBIH KAaXETTUIrl MBIHAJA: TONBIPAKTHI Taljay, ayasbl-KypFak
XKarmalga okacamaZpl, al OHBIH HOTIKeJepiH alcomoTTi Kyprak Kyhae ecenreiini. Ocbl  ymiiH
TUTPOCKOMMSUTBIK  BUIFAJIABIH  MeJIIIepiH Oimy Masbpi3abl Oonmak. COHABIKTaH TOMBIPAK KYPaMBIHAAFBI
TUTPOCKONMSUIBIK BUIFAJ JKajlblFa MOJIM OAIC apKbUIbl AaHBIKTaAAbl. MakcuMaiaabl TUTPOCKOIUSUIBIK
BUTFaJIJIBI OUIT€H KYH/E TONBIPAKTAFbl MAialIbl )KOHE TUIMCI3 BUIFall KOPBIH ecenTeyre 00a bl

I'urpockonusIbIK, bUTFal — OyJ1 TOMBIpaKTHIH ayanaH ciHipred sxoHe 100-105 °C temmeparypana
KenTipreHae oaad OeHETIH Cy MOJIIIepi.

TompIpak TY3IBUIBIFEI KYpPaMBIHIAFBI TY3[ap TYpiHE OalIaHBICTBI OpTYpii Oojansl. AHHOHIApFa
OaiimaHbICTHI TONBIPAK Keneci Typiaepre Oemnineni (2-kecte) [9].

2-KecTe

Ty3ab1 TONbIPaKTaAPAAFbl AHUOHAPABIH TYPJiepi OolibIHIIA cUNaTTamMa Gepy
(H.N. ba3uaesuy, E.W. IlankoBas 0oiibIHIIA)

Ty31ap/IbIH apachlHia kapOoHaTTap GackiM 6omamsl (kapbonartap COs~ koHe GukapGo-

KapGoHnatTs wartap HCO; )
Xopuari TY3JIapAbIH apachlHa XJIOpUATep KYPT xkorapbutaiiasl (Cl)
CynbdarTsl Ty3/1ap/IbIH apachiHa CyIb(aTTap KypT Korapbliaiis (SO, )

TY3JapAbIH apacklHAa cynb(daTrrap MeH KapOoHaATTap Ke3zaeceli, anaiiia kapOoHaTTapIbIH
MeJniepi cyapdaTKa KaparaHaa skoFapsl 00J1a b1
TY3lapAblH apacblHIa Cyib(daTrap MeH XJIOpHUATEp Ke3Jecell, ajiaijga XJIOpHATEpIiH
MeJmiepi cyabpdaTKa KaparaHaa skorapbl 00J1a b1

CynbdarTbl-KapOOHATTHI

CynbdarThl-XJIOpHATI

Cop tonbipak KazakcTaHHBIH OapJblk OesiriHaeri 3oHagapaa Tapairad. Cop TONBIPAKTHIH KaIbIITACYhI
KOHE KOHE Ka3ipri TY3 JXKMHAIY NPOIECIMEH OailllaHbICThI Keyiedi. TONBIPaKThIH TYMYCTBUIBIFBI KOFapFbI
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ropuzoHtTapga 0,5 %-ten 3 %-ke AeiiiH >KoHE OJaH Aa KOFApBIPAaK MeIIeple aybITKbI oThIpansl. Cop
KUHAIY CHIIaThIHA Kapail cOp TOIBIPAK XJIOPJBL, CyNb(pATThl, CONANLI JKOHE apayiac Typiiepre OeriHen.
CoJITYCTIKTEH OHTYCTIKKE Kapai Comaibl-Cylb(aTThl COp TOMBIPAK CYJIb(ATTHI-XJIOPUATI KOHE XJIOPJIbI COP
JKHHATYMEH ajaMacajbl. ByJl Kaiumbel 3aHIBUIBIK ©3€H allKanTapblHaa Oy3butangel. Meicanbl, Celpmapus
©3¢HIHIH alKaObIHIa XJIOPJIbI COP KHUHAIYIbIH OPHBIHA XJIOPJbI Cyab(aTThl 00BN Kejemi. Ine e3eHiHiH
ankaObIHIA COJalIbl CYIb(ATThI )KOHE CYIb(GATThI COp XKUHATY OachiMbIpak kenemi [10].

Ty3mpl kepiepai urepy Ke3iHIe aybul IapyallbUIBIFBIH KAJIIMbIHA KENTIPYIIH THUIPOTCOXUMUSIBIK
pexuMIepin Herizney kputepuitiepi petinme H.U. Basunesmu xone E.U. [lankoBast yChIHFaH TY3.bI
TOTIBIPAKTHIH KIKTENyiH Maifananyra 6onaapl. Kyprak KanaslKTapAblH KypaMbIHA YKOHE TOIBIPAKTHIH YIIBI
Ty3Iap MeJIepiHe OaiIaHBICTBI JKIKTENYiHIH Oacka omicTepiMEH CabICTBIPFaHia, OJiap TOIBIPAKTHIH

EPITIHIICIHIH TY3/JaHybIH KOHE TOTBIPAKTHIH OMOJIOTHSUTBIK OHIMIUTITIH eckepeni (3-kecte) [11].

3-kecTe

H.N. bBa3unesuu, E.U. [TankoBas 00iibIHIIA TONBIPAKTBIH YJbI TY31ap MeJIIepiHe 0allIaHbICTbI JKiKTeJYi,
TONBIPAK MaccacbIHbIH Y%

Ty3IBUTBIK THITI
Xnopunrti | Cynegartel-| Conaisi- Copnansl- Xnopunri | Cynbharts CynbdatTs
Tyzam1 CI:SO4* >| xmopuari xnopuari | cyasgartsl | cymbdarter | CI:SO,” < |Hemece xmopuari-
TOTBIPAK >25 ClI:S0,* = JKOHE JKOHE Cl:S0,* < <0,3 THIPOKAapOOHATTHI
Jopexeci =2,5-1 XJIOPHUATI- | CyTb(aTThI- <1-0,3 CLITLJI TOTIBIpaK
COJIAJIBI COJIAJIBI HCO;:CI' > 1
Cl:80, >1|CI:S0,* <1 HCO0,:80,” < 1
Tysce3 <0,03 <0,05 <0,1 <0,15 <0,10 <0,15 <0,15
Onci3 Ty3per | 0,03-0,10 | 0,05-0,12 | 0,10-0,15 0,15-0,25 0,10-0,25 | 0,15-0,30 0,15-0,30
Oprtama ty3aet| 0,10-0,30 | 0,12-0,35 | 0,15-0,30 | 0,25-0,35 0,25-0,50 | 0,30-0,60 0,30-0,50
Karrs! Ty3oe1 | 0,30-0,60 | 0,35-0,70 | 0,30-0,50 | 0,35-0,60 | 0,50-0,90 | 0,60-1,40 Ke3zecneii
Tyaet >0,6 >0,7 >0,5 >0,6 >0,9 >14 ke3pecreiii
Gartmakrap

3epmmey namuoicenepi yxcane 01apoOvl MAnoay

Toxipubenik 3epTTeysiep apKbUIbl ATBIHFAH TOMBIPAKTHIH IIUKIJIIK TAPAMETPIIEPiH aHBIKTAY JKaCaJIIbL.

[MaBnomap 06nbIcEI Mapansl Kelli MaHBIHAAFbl TOTBIPAK ChIHAMATAPBIHBIH (PH3UKAIBIK KACHETTepiH
AHBIKTAY )KYMBICHI 4 HYCKAHBIH OpKAWCBhICHIHA 3 PETTCH KalTallaHBII )KacaJbIHFaH SKCIIEPUMEHT HOTIDKEIepi
4-kecTeie KOPCETUITEH.

4-xecTe
MMaBaogap o6abickl Mapanabl KeJli MaHBIHAAFbI TONMBIPAK ChIHAMAJIAPBIHBIH (PU3HKAJBIK KacueTTepi

CeiHamanap I'urpockonusuiblk butran koddgurmenti (KT') Kyprak xangbIk, % pH
1 1,1031 + 0,05 3,31+ 0,09 9,43+0,10
2 1,0632 + 0,06 2,98 0,07 8,34+ 0,10
3 1,0858 + 0,04 3,14+ 0,06 8,82 +0,10
4 1,023 + 0,05 2,97 + 0,09 8,33 +0,10

JKorapbima KepceTuIreH 3epTTey HoTmkenepi OovbiHIma Ne 1 ChIHAMAHBIH THUTPOCKONHUSIIBIK BLIFAIT
koadp¢umumenti (KI') — 1,1031 £ 0,05, xyprak xangeik memmepi — 3,31 £ 0,09 %, pH — kepcertkimi
9,43+ 0,10 Gonran. No2 chIHAaMaHbIH TUTPOCKOMUSUIIBIK buUtFan kodp¢ummenti (KI') — 1,0632 + 0,06,
Kyprak Kangelk memmepi — 2,98 + 0,07 %, pH — xepcerkimi 8,34 + 0,10 Oaiikattbl. Ne 3 chiHaMaHBIH
rurpockonisuibl butran kodddumumenti (KI') — 1,0858 + 0,04, xyprak Kanapk memmepi — 3,14 + 0,06 %,
pH — kepcerkimi 8,82 + 0,10 kepcerti. Ne 4 chlHaMaHBIH TUTPOCKOMUSIIBIK bUTFan kKodddumuenti (KI') —
1,023 £ 0,05, xyprak Kanusik Memmepi —2,97 £ 0,09 %, pH — kepcertkimi 8,33 £+ 0,10 aHbIKTANHI.

1-kecTemeri TOMBIPAKTHIH KYpFaK KaIIBIFBIHA HETI3NENe OPTHIPBHIT TY3ABUIBIK JEHIeHiH Oaranay
KOepCeTKimli, sSIFHU KYpFaK Kamabik (%) Ty3cez — 0,25-0,30. Onci3 ty3aer — 0,30-0,50. Opramma Ty3a61 —
0,50-0,1. Karret Ty3m61 — 1,0-2,0. Ty3as1 6arnakrap — 2,0—4,0.
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3epTTereH TONBIPAK CHIHAMACHIHBIH 4 HYCKACHIHBIH KYPFaK KaJABIK MOJIICPiHIH €H TOMEHTI
kepcetkimti 2,97 + 0,09 xone eH orapsl kepcetkimnti 3,31 = 0,09 GorranapFel cedenTi, coHpIMeH Oipre pH
kepcetkimiHiH eH TemeHri 8,33 £0,10 xone e xorapbl 9,43 = 0,10 monHi OOHBIHIIA CIATUTI OpTa e
TYKBIPBIM JKacalbIHbl. KopeIThiHAbUTal Kene, [laBnogap o0mpicel Mapamnibl Kei MaHBIHAAFbl TOMBIPAKTHI
TY3/1bI OATIIAKTHI THITKE JKATKBI3BUIIBI.

ITaBmogap oOBUIBICEI Mapanabl Keili MaHBIHAAFbl TONBIPAK ChIHAManapbIHAarel aHuoHAapasH (Cl,
CO;™, HCO5, SO,*) MeiiepiH aHBIKTay HOTIDKETIEp] 5-KecTeAe KOPCETiIreH.

5-xkecTe
IMaBaogap odabicel Mapanabl KeJi MAHBIHAAFbI TONBIPAK CHIHAMAJIAPbIHAAFbI
AHUOHJAPBIHBIH MOJLepi (MI/Kr)
ChiHamanap No Cl’ COs> HCO; SO, Cunarrama

1 1994 £ 5,4 420+5.3 14 £ 0,02 2498 £ 6,5 COJTaJBI-CYIb(aTTHI

2 1532,5+4,6 300+ 4,6 7+0,03 1766,4 + 3,5 COJTaJBI-CYIb(aTTHI

3 1988 £ 6,3 60 £3,5 61 +£0,01 1958,4+43 COJTaJIBI-XJIOPUTI

4 532,5+52 120 +£ 4,5 6=+0,01 230,4 +4,5 Cynb(}aTTHI-XJIOPHUITI

YKorapsiaa KepceTireH 3epTTey HoTmxKenepine cyiiencex Ne 1 coinamansiy CI' — 1994 £ 5.4, COs* —
420+53, HCO; — 14+0,02, SO,* — 2498 + 6,5. Ne2 cemamanbiy CIT — 1532,5+4.6, CO —
300 + 4,6, HCO; — 7 + 0,03, SO~ — 1766,4 + 3,5. Ne 3 chinamanbii I — 1988 + 6,3, CO;* — 60 + 3,5,
HCO; — 61+0,01, SO42_ — 1958,4+4,3. Ne4 cemmamansiH CIT — 532,5+5,2, CO32_ — 120+4,5,
HCO; _ 6+0,01, SO/ —2304+ 4,5 TONBIPAKTBIH JKEKe-kKeKe 4 HYCKACHIHBIH HOTHXKEIICPIHIET
alBIPMaITBUTEIKTAPABI aHBIK Oalikayra Ooma b

Conbven katap, H.W. bazunesuu, E.W. [TankoBas omici OOWBIHIIA YJIBI TY3MAPILIH TOIBIPAKTAFHI
MeJepine OaillaHBICTHI KeJIeci TONMBIPAK TYPJIEpi aKbIpaTbUIAbl (6-KecTe).

6-kKecTe

H.N. bBa3unesuu, E.N. [TankoBas 00iibIHIIA TONBIPAKTBIH YJbI TY31ap MeJIIepiHe 0allIaHbICThI JKiKTeYi,
TONBIPAK MaccachbIHbIH, %o

TyY3BUIBIK THITE Criamanap, Ne
Y3IBUTBIK ; 5 . y

Xnopunri
CI:SO,” >2,5 0,80 0,87 1,02 2,31
Cynb(}aTThl- XJIOPUATI
ClI:SO,” =2,5-1 0,80 0,87 1,02 2,31
ComaibpI-XJIOPUTI KOHE XJTOPHUITI- COIAIBI
Cl:S0, > 1 0,80 0,87 1,02 2,31
Copanbi-cynb(haTThl )KOHE CYIb(HaTThI-COIAIIBI
Cl:S0,. <1 0,80 0,87 1,02 2,31
XnopuaTi-cynb(aTThl
Cl:S0,2 <103 0,80 0,87 1,02 2,31
CynbdaTTsl
C1:80,<0,3 0,80 0,87 1,02 2,31
CynbdaTTsl HEMece XJIOPHUATI-THIPOKAPOOHATTHI
CLITLIII TOTIBIpaK
HCO; :Cl > 1 0007 | 0005 | 0031 | 0011
HCO, :SO,” <1 0,005 0,004 0,031 0,026

S5-xecreperi I[laBmomap oOmpicel Mapanabl Kesli MaHBIHAAFhl TOMNBIPAK ChIHAMAJIAPBIHIAFBI
AHHOHIAPBIHBIH MOJIIEPiHe OailTaHBICTHI TOMBIPAK chiHaMaHbiH Ne 1 myckaceima C1:SO,> Goifsinmia
kepcetkim 0,80 60k, OYJT ChIHAMa COMANBI-CYIb(ATTHI )KOHE CYIb(PATTHI-COATHI.

Cl_:SO42_§ I, No 2 myckaceiHza Cl_:SO42_ Ootibiama kepcetkim 0,87 Oombin, OyJ1 ChIHAMa COJAIIbI-
Cynb(]aTThI )k0HE CYIbPATTHI-COTATBI.

Cl:SO,” <1, Ne 3 myckaceiuga Cl:SO,> GoitbiHima kepcerkim 1,02 Gosbim, Gyl ChIHAMA CONANbI-
XJIOPHUITI JKOHE XJIOPHUITI-COIAIBI.
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C1:SO,* > 1, Ne 4 nyckacsiuga Cl:SO,” GoiibiHina kepceTkinr 2,31 Gobin, Oyi1 ChIHAMA CYIbpATThI-
xnopuati CI:SO,* = 2,51 Typrepre abIpaThLIIbL.

3-kecte H.W. basunesud, E.W. [TankoBast OOMBIHIIIA TOMBIPAKTEIH YIIBI TY3/Iap MOJIIepiHe 0aiIaHbICTHI
KIKTeTyiHe Ccolikec, TOMbIpaK chiHamanbiH Ne 1 myckachiama Cl:SO,” — 0,80 > 0,6 Hemece Gy1 Ty3/sl
0aTmakTel TOmbIpakka, Ne 2 HyCKachIHAa CI:SO> — 0,87 > 0,6 6o, TY3IIbI OATIAKTHI TOIBIpaKKa, Ne 3
HYCKachIHAa CI:SO,s — 1,02>0,5, Ty316l O6atmakTel. Ne 4 HYCKachIHIA CI:SO/ — 2,31>0,7 oyia
TY3/I6I OATIIAKTHI TOMBIPAKKA JKATATHIHBIH aHBIKTAIBIK,

Kopvimuinowbt

bi3 3eprrereH TOMBIpAaK ChIHAMACHIHBIH (PU3UKAIBIK KAcHETTEpi OOMBIHINA COHBIH IIIIHIC
l'urpockonusubIK  bUTFAN KOA(D(HUITMEHTI JKOHE TOMBIPAKTHIH KYPFAK KaIIBIK Maib3el Ooibramma, pH
kepcetkiminiH HoTwkeci, H.W. basunesuy, E.W. [lankoBas omici OoibIHIIA ChIHAMAaHBIH 4 HYCKAaChIH/IA
TY376I OATIIAKTHI TOTBIPAK THUITIHE JKATKBI3BIIIbI.

3eprTeynep HOTIXKeciHe coiikec, [laBmomap o6apIckl Mapanasl Kejli MaHBIHAAFEl TONBIPAKTEIH KYPFaK
KaJJBIFBIH 3€PTTCY HOTWXKECIHJE TOMBIPAKTHIH TY3IBUIBIFBI ©TE JKOFAphl C€KEeHI aHBIKTAIJIBL. 3EPTTEreH
TONBIPAK CHIHAMACHIHBIH 4 HYCKACBIHBIH KYPFaK KaJIJBIK MOIIIIEPiHIH €H TeMeHri kepcetkimmi 2,97 + 0,09
JKoHE eH jkorapel kepcetkimi 3,31+ 0,09 GonraHmeirsl ceOenTi, coHbIMEH Oipre pH kepceTkimriHiH eH
temeHT1i 8,33 + 0,10 >xoHe eH >xorapsl 9,43 + 0,10 MoHi OOHMBIHIIA CIITLI OpTa AT TYXKBIPBIM KaCaJIbIHBI.

TomblpakThlH aHUOHIBI KypaMmbiH 3eprrey HoTmkecinae H.W. basunesuu, E.U. [TankoBas omici
OOMBIHIIIA TOMBIPAKTHIH YJIbl TY3Iap MeJIIepiHe OalIaHbICTBl JKIKTEIyl OHBIH CYJIb(aTThI-XJIOPHUATI,
cynmb(}aTTel THNTEPre >KAaTKBI3BUIATBIHABIFE aHbIKTamAsl. H.W. basmmeswnu, E.W. [lankoBas omici OoiibiHIIA
TONBIPAKTHIH Yl TY3[ap MeJIIepiHe OailIaHBICThI TOMBIPAK CHIHAMACHIHBIH Hyckamapsiaaa Cl:SO, —
0,80 > 0,6 >xoHE TY3BI OATITAKTHI TONBIPAKKA JKATATHIHBI AHBIKTAJIIEL.
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K. Paxeimokan, P.P. Beiicenona, JK.b. Texe6aeBa, M.b. Xycannon
3acosieHHOCTh MO4YBbI 0,113 03epa MapaJiabl
Ha TeppuTopun IlaBiogapckoii odaacTu

CraThsl MOCBSIIEHA ONPEAEICHHUIO YPOBHS 3aCOJIEHHOCTH M (PU3MUECKHMX IAapaMeTPOB MOYBHI TEPPUTOPHU
BOMM3M 03epa Mapannsl. B Hacrosimee Bpemst o6mast miomans 3aconenus Pecrry6mmku Kasaxcran cocraBist-
et 1,286x10° kMm%, uto parHO 47 % OT OBIIEro KOTMUECTBA 3aCONCHHBIX TI0UB B MUPE. DTO OJHA U3 BaXKHEi-
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MuX JKonoruueckux mpobinem Kaszaxcrana. B 3Tom koHTekcTe B Hallel cTpaHe Bce OONBIINI MHTEpeC Mpo-
ABJIAETCA K JAerpajalliy 3eMellb H3-3a 3aCOJEeHHOCTH MouBbl. Ilo3TOMy, mcXoas M3 ypoBHs 3aCONIEHHOCTH
nouBkl 6113 03epa Mapanisl, U3ydeHbl AaHHOHHBII COCTaB, THII 3aCOJICHHOCTH TOYBHI U €€ ypoBeHb. Hamm
HCCIIEZ0BAHMS OCTaTKOB CYXOT'0 BEIIeCTBa 00pa3LoB MOYBEI OKpecTHOCTEH o3epa Mapains! B [laBnogapckoit
o0JracTH OKa3alId, YTO 3aCOJIEHHOCTh ITOYBHI OUYCHb BBICOKA: HANMEHBIIEE OCTATOYHOE KOJIHMYECTBO COCTaBH-
no 2,97 £ 0,09, a makcumansaoe — 3,31 + 0,09, ¢ pH 8,33 £0,10 u makcumymom 9,43, 4to cocraBisieT B
cpenneM + 0,10 1 oTHOCHUTCS K IIETIOYHOU cpelie. B 3akinoueHre MOXHO cKa3aTb, YTO [OYBa B pailoHe o3epa
Mapangs! [TaBnogapckoil o6mactu ObUIa OTHECEHA K THITY COJOHYAKOBBIX 00JNOT. B pesynbrate m3ydeHus
AQHUOHHOTO cocTaBa Mo4Bbl 1o Meroay H.M. ba3uneBnu ycraHoBiIeHO, YTO OHa KiaccUUUUMPYeTCs Kak
cyib(haTHO-XJIOpUAHAS U cylb(aTHas. B 3aBUCMMOCTH OT KOJIMUECTBAa TOKCHYHBIX COJICH B 1mouBe OBLIO 00-
HAPYKEHO, 9TO 0Opa3Ibl MouBkl comepxkamit CI'—SO,> — 0,80 > 0,6 i OBUIH OTHECEHBI K 3aCOTCHHBIM 1104~
BaM.

Knrouegwvie cnosa: 3aconeHHbIE IIOYBBbI, Faﬂoq)HTHLIe pacTeHus, q)HTOSKCTpaKHI/ISI, (1)I/I3I/IKO-XI/IMI/I‘{CCKI/IC IIoKa-
3aTciiv, COJIn, AHUOHHBIN CoCTaB, COJIOHYAKH, CyJ'H)(i)aTbI, TOKCHYHBIC COJIH, Hp06LI II04B.

Zh. Rakhymzhan, R.R. Beisenova, Zh.B. Tekebayeva, M.B. Khusainov

Salinity of soils of the territory near the lake Maraldy in the Pavlodar area

The article focuses on the level of salinity and physical parameters of the soil near the Lake Maraldy. Total
area of salinization of the Republic of Kazakhstan is 1.286x10° km?, which is 47 % of total saline soils in the
world. This is one of the most important environmental problems in the Republic of Kazakhstan. In this con-
text, our country has become interested in land degradation such as salty soils increasingly. Therefore, anion-
ic composition, the type of salinity of the soil and its level are determined based on the level of salinity of this
lake. Our studies have shown that soil salinity is very high as a result of the study of dry matter residues in the
surroundings of the Maraldy lake in Pavlodar region. Due to the 4th version of the soil sample tested, the
lowest residual amount was 2.97 £+ 0.09 and the maximum was 3.31 + 0,09, with a pH of 8.33 £ 0,10 and a
maximum of 9.43, the mean + 0.10 is called alkaline medium. In conclusion, the Pavlodar area was referred
to the saline marshland type near the Lake Maraldy. As a result of studying the anionic composition of the
soil according to N.I. Bazilevich It has been established that the soil is classified as sulphate-chloride, sul-
phate, depending on the amount of toxic salts. Depending on the amount of toxic salts in the soil, it was found
that soil samples contained CI'—SO,>” — 0.80 > 0.6 and they were saline soils.

Keywords: saline soils, halophytic plants, phytoextraction, physico-chemical indexes, salts, anionic composi-
tion, saline, sulfates, toxic salts, soil samples.
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Banabipiaapabin ApoTaBepPUHHIH dcepiHe ce3iMTaAbLIbIFbI

Kasipri tanga amam3aTt Typii (apMaleBTHKAIBIK OHIMISpAl KaKeTTUTiKTepiHe OaiiaHbICThl KYHACTIKTI
eMip/ie MmaiilaNaHblll, Cy Ke3JepiHe LIbIFaphIl KaTeip. J{opi-IopiMeKTep/IiH ajiaM ar3achlHa THTI3eTiH Tepic
ocepiHeH GeJIeK, ONap/IbIH IYPHIC EMEC )KOJIMEH KOUBLTYBI, KOPIIIaFaH OpTaFa PETci3 Terityi SKoxyieraep MeH
cy GuorachiHa 3MSHBIH KenTipyi MyMKiH. Ka3zakcTanga KopiuaraH opTaHblH (hapManeBTHKAIBIK JACTaHYbI
Gacka IIeT eIepMEH CalbICThIPFaH/a JKeTe 3epTTEIMEreH. 3epTTey HOTIXeNepinae anbKTanFanaail Kazax-
craHaa 0acbIM TYpIe Ke3IeCeTiH (hapMaleBTHKAIBIK KOCBIHIBUIAPFa SKOTOKCHKOJOTHSJIBIK 3epTTEyiiep
KYprizy KakeT. Makanana [OpUIiK IpemapaTrTapiblH KOJJaHy JeHredi MeH KopllaraH oOpTalaFrbl
(apMareBTHKANBIK KalAbIKTapablH Cy OuotaceiHbiH okini Chlorella specieske TUri3eTiH acepi 3epTTeinmi.
3epTTey HbICAHbI PETiHIE APOTaBEePHH THAPOXIOPUATI anfbIK, cededi apoTaBepun Kasakcranma 6ackiM Typae
Ke3/IeCeTiH KOChIHAbLIapaAblH Oipine kipeni. [Ipenaparteiy 1-100 Mr/n apasbIFblHIa KOHIEHTPALMSIIAPBIHBIH
ocepi aHbIKTANIBl. Bakpuiay TOOBIMEH IPOTABEPHH THAPOXJIOPUATIH OCY KbUIAAMIBIFBIH CaJbICTBIPATHIH
GoJicak, KeTi ecere JieliH TeMeHIeN KeTkeH. J[poTaBepHH T'MIPOXJIOPHUATIH €H KOFApFbl KOHICHTPAIUSICHI
Chlorella sp.-TiH 6cy KapKbIHBIH TOMEHAETIM, ocyiH 99,7 £+ 0,13 % TexenyiHe ajbIl KeJi.

Kinm ce30ep: caHnplk aHbIKTay, npotaBepud, Chlorella sp., ecy XbUITaMIBIFbl, ©CYy WHTHOHITUSICEHI,
(hapMaleBTHKAIIBIK KaJIIBIKTAP, aFbIHABI Cy, KOPEKTi OpTa, SKOIOJIIOTAHT, OEJICEeH Il A9PLIiK KOCBIHbLIAP.

Kipicne

CoHFBI €Ki MBIHKBUIIBIKTa Cy camachl ©3repil, ajaM JeHCAyJbIFbIHA TepiC oCEepiH THUTI3eTiH
OOJFaHABIKTAH K| >Kepiieple CYAbl TYpJi MakcaTTapia maiifagaHyFa ThIMBIM CaJbIHBI JKaThIp. By
Hamapiay cy OacceiHAepiHIH JEHTeHiHIe oJCYMETTIK-DKOHOMHUKAIIBIK JdaMybIMeH OaitmanbicThl. [llanrait
XKepliepre JacTaylibuIaplIblH aTMoc(epanblk KOJIMEH aybICybl afiaM KOJIBI KeTe OepMEWTIH jKepiepliH
JacTaHybIHA 9KeJin oThIp [1].

OpraracbIpibIK ecenTepae aaM ic-opeKeTiHiH eHIMIEpiHiH AYpPbIC JKOJIMEH >KOWBIIMAaybl OoJamakTa
CYIBIH JIACTaHyhl €celiell KeTeTiHIH KepceTkeH. Kazipri yakpITTa oimeM OOWBIHIIA afaM iC-OpeKETiHIH
OHIMJICPIMEH JlacTaHOaraH Cy OpTaJiapbl JKOKKa IIaK. AFBIHABI CyJapMEH aybll HIApYyallbUIBIK eHIMAEpi
MECTUIUATEP MEH ThIHAWTKbIITAp Teriieni. CoHmai-ak ojapra IpPEeHaKIbl apbIKTap MEH Kopi3AepAeH ne
cynap terineni [2].

Kesinge nambiran enjeple CyIbIH JIaCTaHYbl OHJICIMETSH AarbIHIBI CyNapiblH TOTUTyiHEeH OOJbII
XKaTplp. OKIHILIKE Oopaif, JaMyILIbl eep ©3[CpiHiH HEerisri jJacTaylibl Ke3AepiH OakplIaylaH IIET Kalyna.
OpEKETTEePAIH HOTIKECI PEeTiHAe MaMyIlnbl elieple KopIlaraH OpPTaHBIH JKaFdaibl KYH CaHaIl Hamapiiall
keneai [3]. OneM OolibiHINA (hapMalleBTHKAIBIK OHIIPICTIH KYPT JaMybl MEIUIUHAIIBIK IpernapaTTap/IbiH
KaJIJIBIKTapPBIHBIH ©CYiHE allblln Keuin oTeip. KenTereH mamyinsl engepie GapMaleBTHKANBIK KalabIKTap/Ibl
KaiiTa eHJIey Mocelleci 63eKTi 0obI TYp [4].

Kenrteren MHKpOOTHI areHTTEp, JICMEHTTEP MEH XUMHSIIBIK KOCBUIBICTAD CYJBIH KATThI JaCTaHybIHA
anpin  Kenyli MyMmkiH. CoHpmai JacTaymibl  3KOIOJIIOTAHTTapAblH Oipi  peTiHme QapManeBTHKAIBIK
npenapaTTapasl aifta anambl3. Kopimaran opraga COHBIH iIIiHAE Cy OPTachlHAA KE3AECEeTiH IopiIiK
npenaparrap Jkainel MomiMerrep Oap [5]. Cy HbICaHmApBIHBIH (hapMalleBTUKAIBIK JIACTAHYBI agaM MeEH
ruapoOuoTara Kebip Tepic acepiepin turizeni. Kopiaran opTaHbiH (GapMaleBTHKAIIBIK JIaCTaHYbl J1opi-
JIOpPMEKTEp/l TMakAanaHyJblH ©CyiMeH ThIFbI3 OaimaHbicThl. XXI FaceIpAblH OachlHIA KOpIaraH oOpTa
ooiibiHma Eypona arentriri (EEA) dapmaneBTUKaNbIK CyOCTaHIMSIAPABIH MIHACTTI OPEKeTTi KaKEeT eTeTiH
KOpIlIaFaH OpTa VIIiH jkaHa Mocele ekeHiHn Oenrinemi [6]. Comrbl omemmik Oasamamanma 713 mopimik
3aTTapAbIH SKOJIOTHUSFA 9Cepi 3ePTTENiN, HOTHKENEepi JKaiibl aKknapar OepijreH 0onaThiH. 3epTTey COHbIHIA
631 popimiKk 3aTThIH KOHIEHTPAIMSICHl INEKTI pYKcaT eTUIreH KOHIEHTpalMsAJaH achlll KETKEeHi
nonennenred [7]. Kazipri kezme anem Ootibramra 4000 6erceHi mopinik KOCBIHIABUIAP TipkenreH. Kasakcran
OOWBIHIIIA Cy OpTachIHIa 0achkIM Typjle KesmeceTiH 12 OemceHmi mopimik KockHABI Oap. Kopmraran oprama
(hapMaleBTUKANBIK KaJABIKTAPAbIH Ke3JeCyi d9K0KYHe KYphUIbIMBI MEH KbI3METiHE Kepi ocepiH Turizeni [8].

Cy 3KOXY#HeCiHIerT MeTaO0OIUTTEPAIH XUMISUIBIK peaklusIapbl i [ TOJBIK amibliMarad. Jlopi-
JopMeKTep OacTamnkplla JKOFaphl OWONOTHSIIBIK OCNCEHIUTIKIICH JaMBITBIIATHIHABIFBIH JKOHE ONeTTe
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KOpIIaFaH oOpTajia >KOFapbl TYPaKThUIBIKKA KM€ CKCHIH eCTe YcTaraH jeH. KemrereH jxarmadiga oiap
OMOJIOTHUSIIBIK TYPFBIIaH OOMHOCHTIHIIKTCH, TOPITiK KOMIOHCHTTEPAIH KOHE OJIApABIH METaOOIUTTEPIHIH
TOMEH KOHIICHTPAIFACKHI ar3ana >KHHaIYsl MyMKiH [9]. COHBIMEH Kartap, Iopi-IopMEKTep >KaHyapiiapAblH
yiInanapbeiHia OMOKOHIICHTPIICHIT, JKUHAKTATY BIKTUMAIIBIFGI sxkoFaphl [10]. Kazakcranma nmopi-gopiMexTep
(dapMarieBTHKANBIK JIACTAyIIbUIAp PETiHAC KapacThIPhUIMAWABI JKOHE KOpIIaFaH OpTaHbl KOpFay
yibIMIapbIMeH KagarananOanpl. COHABIKTAH Ka3ipri TaHaa Iopi-I9pMEKTEPIiH TYPJi Cy OpraHu3MAepiHe
OCEpiH 3epPTTEy MaHBI3/IbI OOJIBINT TAOBLTAIHI.

Mamepuanoap men 3epmmey adicmepi

3eprrey xympeictapel OECD 201 omici Heri3iHAe >KYpri3uimi: TYIIBI Ccy Oammgsipiaapbl MeH
[MMaHOOAKTEPHSUTAPABIH HHTHOUITMSUTBIK TecTi [11]. 3eprrey HBIcanbl petinae Oip xacymansl Chlorella sp.
KOJJIAaHBUIABI. AJ 3epTT€y HBICAHBI — OKOMNOJIOTAHT PETiHAC APOTABEPUH THUIPOXIIOPUA AJIBIHIIBL.
JlpoTaBepuH TamnaBeprHMEH OalIaHBICKAH CHA3MOJHMTUKAIBIK MpenapaT Ooybin TaObiIansl. JIporaBepuH
AHTHXOJIMHEPIeTUKAJIBIK ocepi JKOK, (ochomudcrepasa 4-TiH CEICKTUBTI MHIHOUTOPHI OOJIBINT TaObLIaIbI
[12]. Ka3zakcTaHHBIH Cy OpTachlHAa 0achiM TYpIe KE3ACCETiH AOPUTIK mpernapar — APOTaBepUH THAPOXJIIO-
pHI cy OHMOTachIHA Tepic acepiH THTi3yi MyMKiH. COHIBIKTaH MIHIETTI TYpAE SKOTOKCHKOIOTHSUIIBIK 3€PTTEY
KYPrizinyl KaxeT. J[poTaBeprH THAPOXIOPUATIH epiTKimIi peTinae 96 % 3Tui ciupTi KOJIAaHBUIABI.

Banapipnapra apoTaBeprH rHAPOXIOPHATIH dcepiH Oaranay YIUiH YII peTTi KalTalayMeH >Kypri3iieTin
ymr typmi konuneHtparmsaaa (1, 10, 100 mr/m) epitinginep xacansiaapl. Epitinginepaiy pH 3eprreymig
OacwIHIA KOHE COHBIHZIA OJIIeHTeH MoHIepi 1-kecteme Oepinred. Epitinmineri Chlorella sp. onTHKaIBIK
TBIFBI3ABIFEI MEH OmoMaccachl emmieHi. Toxipube OaphIChIHIA OApIBIK EPITIHIICD KAPBIKTAHIBIPBIIFAH
KapbIK KaMepaja YCTaTbIHIBL.

l-xecTe

Ta:xipube 0apbichinaa epitingiiepain pH moni

Konnenrpamus 0 carar 72 carar
Bakpuray ToOBI 3,89 3,69
1 mr/n 5,57 5,45
10 mr/n 5,39 5,48
100 mr/n 5,18 5,09

KopekTik opra perinae MuHepanasl opra Tamus KomgaHeuiasl. OpTaHBIH KypaMbl 2-KecTele
KOPCETireH.

2-KecTe

KopexrTik opTa peTinge naiigaJanbLIFaH MUHepaabl opTa Tamus

PeaktusTep Macca, 1/
KNO; 5,0
MgSO47H20 2,5
KH,PO, 1,25
SATA 0,037
FeSO4 7H,0 0,009
MukpodssieMeHTTep epiTiHici 1 M

Banmgeipiapasie caHbl MEH OMOMaccachl TOKIpHOEe OachIHIA KOHE TIXKIPHUOE COHBIHIA €CENTEIiHIII.
Bangpipnap caneiHa ecenTeyiep [opseB KaMepachIMEH MUKPOCKON AaCThIHIA JKacalbIHIBL. banmbip
OMoMacCachIHBIH 6Cy KapKBIHBI Kejieci popMyina 6oitpramma ecerrrenmi (1) [11]:

InX,;-InX,
W= M
t
MYHJAFbl, [, , — [-J€H j-Ie AeHIHIl OpTalla HAKTHI KbUIIAMABIK, X; — [ YaKbIThl Ke3iHe OaKpliay koHe
CBIHAK BIIBICTAPBIHIAFBl Oanjplpaap Ouomaccachl, X; — j yaKbIThl Ke3iHIe Oakpuiay »OHE CBIHAK
BIIBICTAPBIHAAFEI OANBIpIIAp OMOMaccachl, ¢ — i-JIeH j-T'e ICHIHT1 yaKbIT apaJbIFbL.
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Banapip OnomaccachIHBIH 6CY KBUIIAMIBIFBIH €CENTEY YIIIH TOMEHIET] TeHAeY1i Konmauabk (2) [11]:
(me —pe)

ne

myHnarel, [, — Chlorella sp . opraiia ecy KapKbIHbI KE31HICTI TEeXKeNy HaibI3bl; e — OaKblaay TOOBIHIAFbI
|l opTaiia HAKThl KapKbIHBI YIIIiH OpTallla MoHi; |lf — ChIHAK TOOBIH/IAFHI [L OpTallla HAKThI KAPKBIHBI YIIiH
opTailiia MoHi.

l-mi cyperre Oanmsipiapra IpPOTaBEpUH THUAPOXIOPHUITIH Op TYpPJi KOHIICHTPAIUACHIMEH ocep
ETKEHJIET1 6Cy XBUIAaMIBIFBl KOPCETUITCH. 3epTTey KYMBICTAphl 72 caFaT IMIHAEC XYPTi3uiml. 3epTTeyaid
OipiHmi KyHiHeH Oactan aportaBepuH Tuapoxyopun Chlorella sp. xacymanapblHa ©3 9CEpiH THUTi3e
OacraraHbl KepiHenmi. bakputay TOOBIHBIH ecy xbuimaMabirbl 0,84 £ 0,02, OipiHmIi ChIHAK TOOBIHBIH 6CY
*)oeurmamMasirst 0,06 + 0,03, exiHmIi cbIHAK TOOBIHBIH ocy KbeuaamMAbFe! 0,05 £ 0,02, yriHII ChIHAK TOOBIHBIH
ecy xkburaamabirst 0,002 £ 0,03 Gonbl.

%I = 1100, ©)

0,8

0,6 y =-0,0068x+ 0,672

R?=0,8903

TIAMIBIFBI

0,4 A

0,2 -

¢y KL
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0,2 - )
KoHLIeHTp aLpA M/ T

1-cyper. Chlorella sp. npoTaBepuH TUAPOXIOPUAIICH dCEP €Ty KE3IHACTI OCY KBIIIaMIBIFbI

2-mi  cyperTe KypaMmblHIA JpOTaBepuH ruppoxiopuni Oap epitinainepae Chlorella  sp.
KacyIIaJapbIlHBIH KYPT TOMeHneyl KepcerinreH. bipiHmii ceiHak TOOBIHAA ecyndiH Texenyi 27,39 + 0,4 %,
eKiHII ChIHaK TOoObIHAAa ecymiH Texenmyi 39,72 +0,11 %, ymiHmn ceiHaK TOOBIHIA OCYIIH TeXelyi
99,7 £ 0,13 % OaMKaIabL.
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©
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KontieHTp atptd mr/mn
2-cypet. Chlorella sp. npoTaBepyH THAPOXIOPUINICH dCEP €Ty KE3IHET1 OCYIiH TexKeyi

JlpoTaBepuH THIPOXJIOPUATIH ¢y OmoTachiHbIH OKim Chlorella sp. xacymanap CaHbIHBIH KeOCHOIHE
Kepi acepin turisin, Chlorella sp. GoMacCaHbIH a3ar0blHa SKEIIII.
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Chlorella species acy1a caHbl
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KoHIeHTp a1 Mr/ 1

3-cypert. Chlorella sp. xacymanap CaHbIHBIH 3€pTTEY/E aJIbIHFaH
3 TypJii KOHLCHTPALUUSHBIH OaKblIay TOOBIMEH CaJBICTHIPMACHI

3-mwi cyperte Chlorella sp. xacymanapbIHbIH 3epTTEy/e ANbIHFaH 3 TYpJi KOHLEHTPAUUsSHBIH OaKbUIay
TOOBIMEH CaJBICTBIpMaIbl rpaduri kepeetinreH. bakpuiay ToobiMen 100 Mr/in KOHIEHTpaUMsIb! €piTiHAIAeT]
OanpIpAbIH JKacyIIanap caHbl XKeTi ecere a3aifraH.

Hamuofceﬂep MEH manKsvliay

JpoTtaBeprH rUIpOXIOPH] 3ePTTEY KYMBICBIHBIH 24 >koHe 72 caraTTaH KeWiH Oangslpiapra e3 ocepiH
turizmi. Epitiagineri Chlorella sp. xacymiamapbslH €CENTEI, OJAPABIH ©6CY >KBUIIAMIBIFBIH aHBIKTAIBIK.
YuriHin chlHaK TOOBIHBIH ©CY JKbUIIaMIBIFbIH OaKbuI1ay ToOObIMEH caibicThipranga 0,002 + 0,03 k! kemiren.
3epTTey JKYMBICHIH KOPBITBIHIBLIAW KeJie, 3epTTeY HBICAaHBl OOJNFaH JPOTAaBEPUH THUIPOXIIOPUI CYy
ouoTaceinbIH ok Chlorella sp. )acylanapblHbIH ©Cy KapKbIHBIH Oy3/1b1. 3epTTey Oapbicsinna Chlorella sp.
KacyllalapblHbIH  ocyiHiH Texenyl 99,7+0,13 % Oongel. Byn ToxipubeneH anblHFaH MOJiMETTEp
Kazakcranna 6ackiM Type Ke3aeceTiH GpapMalieBTHKAIBIK KOCHIHABUIAPIBIH KOPIIIaFaH OpTaFra, OHBIH ilTiH/Ie
cy OMOTACBHIHBIH OKIUJIICpiHE TiKeNeH Tepic 9CcepiH TUTI3eTiHi AIeIICHI.
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quCTBI/lTeJIbHOCTL Bouopocneﬁ K BO3I{€ﬁCTBHlO ApoTaBepHUHA

CerozHs Jitoqu B CBOGH MOBCEIHEBHOM JKM3HU HCIOJIB3YIOT pas3inyHble (hapMaleBTHYECKHE HPOIYKTHI,
OTXOJ(bI KOTOPBIX BBIBOJSTCS B BOJAHbIE HMCTOUHHMKH. [loMHMO BpeqHOTO BO3AEHCTBHS JEKapPCTBEHHBIX
CPEJICTB Ha OPraHM3M 4eNOBEKa, MX HEMpaBUIbHOE yJaleHHe, XPOHWYECKOE 3arps3HEHUE OKpYKaromieil
Cpebl MOXKeT HaHeCTH yiepd skocucTeMe u BoxHOM 6note. B Kazaxcrane apmaneBriueckoe 3arps3HeHHE
OKpy)Karomei cpexsl He HM3Y4eHO, II0 CPaBHEHHIO C JPYIMMH  3apyOeXHBIMH  CTpaHaMHU.
OKOTOKCHKOJIOTHIECKHE HUCCIefnoBaHus  (apMaleBTHYECKUX J00aBOK, KOTOpble Hambojee 4YacTo
BcTpeuatoTest B Kazaxcrane, HeoOxoaumel. B craTbe paccMOTpeH ypoBEHb HCIIOIB30BAHUS JIEKapCTBEHHBIX
CPEICTB M H3Y4YCHO BIUSHUE (apMaleBTHYECKHX OTXOJOB B OKpYXKalomieill cperne Ha BOAHYIO OHOTY
penpesentatuBHbIX Chlorella species. B xauecTBe o00beKTa HaIIEro MCCIEAOBAaHUSA HCIIOIB30BaH
THAPOXJIOPU APOTABEPHHA, TaK KaK OH ABIAETCS OJHUM U3 HanOOoJIee 4acTO BCTPEUAIOMINXCS COSMHEHHH B
Kaszaxcrane. OmnpezeneHo BiusiHue npenapara B koHueHtpamsax 1-100 mr/n. Ilokaszatenu ruapoxiopuna
JpOTaBepuHa M0 CPABHEHHIO C KOHTPOJIBHOMN IPYMION CHU3MINCH B ceMb pa3. Camasi BEICOKas! KOHLIEHTPAIMs
THIPOXJIOpUA JpOTaBepruHa IpHBeIa K CHIDKeHHIo TeMna pocta Chlorella sp., 4To cka3anoch Ha MHTHOHUINN
pocra Ha 99,7 + 0,13 %.

Kniouesvie criosa: KOIM4ECTBEHHOE ONpeeNieHNe, ApoTaBepuH ruapoxinopun, Chlorella sp., ckopocTs pocra,
HHTHOMIUS pocTa, (apMareBTHUECKUE OTXOIBI, CTOYHBIC BOJBI, INHUTATENbHas Cpena, HKOIOJIOTAHT,
aKTUBHbBIE ()apMAIIEBTHUECKIE HHTPEIHEHTBI.

S.E. Tulegenova, R.R. Beisenova

The sensitivity of algae to the exposure of drotaverine

Today, people use various pharmaceutical products in their daily lives and are released to water sources. In
addition to the harmful effects of drugs on the human body, their improper removal, chronic environmental
pollution can harm ecosystems and aquatic biota. In Kazakhstan, pharmaceutical environmental pollution has
not been studied, compared with other foreign countries. Ecotoxicological studies of pharmaceutical addi-
tives, which are most often found in Kazakhstan, are necessary in the research results. This article discusses
the level of drug use and the environmental impact of pharmaceutical wastes on the aquatic biota of repre-
sentative Chlorella species. As an object of our study, we purchased drotaverine hydrochloride, as
drotaverine is one of the most common compounds in Kazakhstan. The effect of the drug in concentrations of
1-100 mg/l was studied. Drotaverin hydrochloride compared with the control group decreased by seven
times. The highest concentration of drotaverine hydrochloride led to a decrease in the growth rate of Chlorel-
la sp., which led to a growth inhibition of 99.7 + 0.13 %.

Keywords: quantitative determination, drotaverine hydrochloride, Chlorella sp., growth rate, growth inhibi-
tion, pharmaceutical waste, wastewater, growth medium, environmental, active pharmaceutical ingredients.
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MartepuaJsl k co3nanuio «Yepnoi kauru ¢paynsi [laBaoaapckoii odaacTu».
Yy:xepoanbie BUAbI pbi0 B d3kocucremax Cpeanero Upreima

CraThsl TOCBAIIEHA N3YYEHHIO BIIOBOTO COCTaBa UYy)KEPOJHBIX BHIOB PHIO B akocucremax Cpennero MpTer-
ma. B macrosmee Bpems Oacceiftn Cpenuero VpTeima ctan KpYIMHBIM paiOHOM-PEIMITHEHTOM Ty KePOJHBIX
BUIOB pbI0. B Bomoemax kazaxcranckoii yactu 6acceiina Cpeanero preira Ha Tepputopuu [1aBinogapckoit
o0JlacTH BCTpEUalOTCs TyKEpOIHBIE BHIBI PHIO M3 5 oTpsinoB, 6 cemeicTs, 14 pomos n 15 Bumos. B xonme
MPOBE/ICHHBIX MCCIIE0BAaHUI OBLTH MOTY4YEHBI MPEABAPUTEILHBIE MaTEepUAlbl 110 BUJIOBOMY COCTaBy Uy»Ke-
POIHBIX BHIOB pbHIO, obuTaromux B 3kocucTeMax Oacceitna Cpennero Uprteima B npenenax IlaBmonapckoit
obmactu. OHOM U3 Mep Mo coxpaHeHuto buopazHooOpasus Cpenuero MpTelima 1 npenoTBpaIleHHo BO3AeH-
CTBHSA YY)XEPOAHBIX BHJIOB HA €r0 SKOCHCTEMBI MpeIaraeTcs co3faaHne pernoHanbHoi «YEpHol kuuru ¢ay-
Hel [TaBogapckoit o61acTny». B cBsI3M ¢ BaXXHOCTBIO MPOOIEMBI HEOOXOIMMO NPUHUMATH CEPhE3HBIE MEPHI
110 TIPEJOTBPALIEHHUIO PACIPOCTPAHEHHUS TyXKEPOAHBIX BHIOB, B TOM YHCIE NMUPAHBEBBIX BHAOB PhIO. J{ist
9TOTO MMEETCsI Cepbe3Hast 3aKOHO/aTeNbHast 6a3a.

Kniouesvie cnosa: PCKa I/IpTLH_H, I/IXTI/IO(i)ayHa, WHBa3us, 4y>KCpPOAHBIC BU/IbI, <<IlepHa5{ KHUTa».

Axmyanvnocme

Ha tepputopuu [laBmonapckoii 06JacTi pacloiIOkKEeH Y4aCTOK CPEIHEro TedeHus peku MpTeimn mpo-
TSDKEHHOCTBIO 720 KM, KOTOpBIM MpoTeKaeT BoJb okpauHbl Kazaxckoi ckiagyaToi CTpaHbl U MO 3amajgHo-
Cubupckoii HU3MEHHOCTH. B Hacrtosmee Bpemsi Oacceitn Cpemnero MpTeima cTan KpymHBIM pailOHOM-
PEIUTIIEHTOM YY>KepOIHBIX BHIOB IpeacTaBuTeNel (hayHbl, B T.4. UXTHO(MayHsI [1]. YUuThIBasi, 4TO WHBA-
3WsI arpPECCUBHBIX UYXKEPOJHBIX BHUJIOB SBJISCTCS B HACTOSINEE BPEMsS 3HAUUTEILHOW YaCTHIO TIIO0OATBHBIX
MIPUPOIHBIX U3MEHEHHUH 1 4acTO BEIET K CYIIECTBEHHBIM MOTEPSIM OMOJIOTHYECKOT0 pa3HO00pa3nus U 9KOHO-
MHYECKON 3HAUMMOCTH SKOCHUCTEM, Hazpesa He0OX0IUMOCTh B YIUIYOJICHHOM M3YYEHUH dTOW MPOOJIeMBI [2—
4]. IlpenBapurenbHble UCCIEAOBAaHUS MO YyKEPOIHBIM BHAaM pblO B OacceitHe Cpennero Upteima cBuze-
TENBCTBYIOT O TOM, YTO OHM KOHKYPUPYIOT C MECTHBIMH BHJAMH WJIHA BBITECHSIOT UX C HCTOPUICCKUX MECT
OOWTaHMSI, U3MEHSAIOT CJIOXKHUBIIYIOCS CTPYKTYPY OMOIIEHO30B, SABISIOTCS HOCUTEIAMU Pa3HOOOpa3HbIX Mapa-
3UTOB M BO30OyauTeniel 3aboneBaHuii, THOPUAN3UPYIOT C MECTHRIMH Bumamu [5]. [IpuHnMas BoO BHUMaHUE
MOIITHOE aHTPOITOTEHHOE BO3CHCTBYC HA PA3IMYHBIC KOMIIOHEHTHI 3KocucTeMbl Cpennero UpThiia, mpowc-
XOJSIIUX Ha (POHE TII00ANTBEHOTO MOTEIUICHUS C CYNIECTBEHHBIMA H3MEHEHUSIMU IPUPOJIHBIX YCIOBUH, BECh-
Ma Ba)XHO TIPUHSATH MEPHI MPEIOCTOPOKHOCTH U MPEIOTBPATHTh T'yOUTENBHOE BIMSIHUE Ty>KEPOIHBIX BUIOB
Ha SKOCUCTEMBI U YCTAaHOBHUTH, HACKOJIBKO 3TO BO3MOXKHO, KOHTPOJb U YIPABICHHUE JIJIsl CHIKCHUS yIIepoa,
KOTOPBIY OHU MPUYUHSIOT.

Memoowl uccreoosanus

OnHolt U3 Mep Mo coxpaHeHHI0 6uopazHooOpazus CpenHero VpThiia U MpeOTBPAIICHUIO BO3ICHCT-
BUS 9YKEPOJIHBIX BUJIOB Ha €0 SKOCHCTEMBI HAMH MPEAJIAraeTCs MPOBEICHUE CEPhE3HBIX HCCIICIOBAHUN IS
CO3MaHUs peruoHaIbHOM obmacTHON «U€pHoU KkuUTH (dayHs! [1aBmogapckoi 00macTn», IPU3BAHHON pemaTh
CIICAYIONINE 3a/1a4d [6]: U3ydeHHue NCTOPUUECKOTO U COBPEMEHHOTO PACTIPOCTPAHECHHUS a/IBEHTHUBHBIX BUJIOB,
WX OOWJIVSI M YUCIIEHHOCTH Ha TEPPUTOPUU PETUOHA; CO3JJaHUE OCHOBBI JIJIi MOHUTOPUHTA, U3yUCHUS JTUHA-
MUKW TOMYJSIIAA aJIBEHTHBHBIX BHJIOB; BBISBIICHHE ITyTell W CIIOCOOOB 3aHOCA; W3YyYeHHE DKOJIOro-
OMOJIOTHYECKUX OCOOCHHOCTEH aBEHTHUBHBIX BHIIOB; OIICHKAa SKOHOMHYECKOTO yInepOa; pa3paboTka KOH-
KPETHBIX Mep, NPEHATCTBYIONINX BHEAPEHUIO YY>KEPOTHBIX BUIOB B PACTUTEIBHBIA IMOKPOB PETUOHA; MPH-
BJICYCHHE BHUMAHUS aJIMUHUCTPATUBHBIX OPraHOB; MOIMYJIAPU3AIS 3HAHUIN U MPHUBIICYCHUE OOIIECTBEHHBIX
OpraHu3aIyii K U3y4eHHI0 HHBa3HOHHBIX BHJIOB.

Cepusa «brnonorusa. MeguunHa. Meorpacpusa». Ne 4(96)/2019 57



A.B. Y6acbkuH, A.B. Kanvesa u gp.

PeS’yJme(lWIbl uccied08anst

B xoje npoBeieHHBIX UCCIIEIOBAHNN OBLTH TIOTYUYSHBI TIPEIBAPUTEILHBIE MATEPUAIIBI TT0 BHIOBOMY CO-
CTaBY YY>KEPOJHBIX BUJIOB PIO, OOUTAIOIIUX B dKOocHcTeMax Oacceitna Cpennero Mpthima B npenenax [1as-

JIOJTapCKON 00JIacTH.

B Hacrosmiee BpeMs B BojoeMax KaszaxCTaHCKOHM wacTu Oacceitna Cpemuero Wpteimma (mpenmMyrmect-
BEHHO Ha TeppuTopuu [laBromapckoii 00aacT) 00UTarOT phIObI 7 OTPAA0B, 10 cemeicTB, 27 poaoB u 34 Bu-
JIOB, B T.4. ¥ ayxepoaubie: 5 (71 %) otpsnos, 6 (60 %) cemeticts, 14 (52 %) pomoB u 15 (44 %) BumoB (cMm.

Tab1.).
Tab6anuna
Bupaosoii cocras poid Cpennero ApToima
YyxepoaHble BUIBI
HarypanuzoBapmuecs He narypanuzoBasiuiuecs Cratyc He onpezeneH

Cyprinidae Fleming, 1822 — Kap-
noBble: Abramis brama (Linnaeus,
1758) — nem;

Alburnus alburnus (Linnaeus, 1758) —
YKIEHKa;

Cyprinus carpio Linnaeus, 1758 —
caszaH, OOBIKHOBEHHBIH Kapm; Leucas-
pius delineatus (Heckel, 1843) — Bep-
XOBKa;

Scardinius erythrophthalmus (Linnae-
us, 1758) — xpacHonépka,

Percidae Cuvier, 1816 — OxyHeBble:
Sander lucioperca (Linnaeus, 1758) —
(0OBIKHOBEHHBIH) cynak

Acipenseridae Bonaparte, 1831 —
OcetrpoBrie: Acipenser guelden-
staedtii  Brandt &  Ratzeburg,
1833 — pycckuii océrp;

Cyprinidae Fleming, 1822 — Kap-
noBble: Aristichthys nobilis (Rich-
ardson, 1845) — mnécrperii ToNCTO-
JIOOWK;

Ctenopharyngodon idella (Valenci-
ennes, 1844) Oenblid  amyp;
Hypophthapmichthys molitrix (Va-
lenciennes, 1844) — OGenbrit ToNCTO-
JIOOWK;

Siluridae Cuvier, 1816 — Como-
Bble: Parasilurus asotus (Linnaeus,
1758) — amypckuii com

Cyprinidae Fleming, 1822 — Kapmo-
BbIe: Pseudorasbora parva (Temminck
et Schlegel, 1846) — amypckuii yeba-
YOK;

Coregonidae Cope, 1872 — Curosbie:
Coregonus peled (Gmelin, 1789) —
eI b,

Coregonus albula (Linnaeus, 1758) —
eBporeiickas psyika (pumyc);
Odontobutidae Hoes et Gill, 1993 —
T'onoBemkoBble:  Perccottus — glenii
Dybowski, 1877 — poTaH-TO0BeIIKA

B nos16pe 2013 r. B UpThime Ha TeppuTopuu [laBmomgapckoii 061acTi pproakaMu OBLT ITOMMaH OJTUH JK-
3eMIUTSIP PBIOBI, KOTOPBIH ObLT onpeaenien kak Colossoma macropomum (Kiosbe, 1818) — Oypblii naxy.

HawnGornee ycremHpIME U MIHPOKO paclpoCTpaHEHHBIMUA MHTPOIyIIeHTaMu B Oacceiine Cpennero Mp-
THIIIA SIBJISIFOTCS] CPEAN TIPOMBICIIOBBIX BUJIOB JICII, CyJaK U casaH (puc. 1).

12%

0%

@ - JIelT; | - CYOEK; O - C233H; O - ab 0pHTeHHbIe BRI

Pucynox 1. CooTHomeHne a0OpUreHHbBIX B 4y>KEePOIHBIX BHIOB PHIO
B KOHTPOJIGHBIX YJIOBaX B IIOMMEHHBIX BojoeMax MpTeimra

B o0meit uncnennoctu Moioau peid (1+ — 2+ 5eT) jeny yxe 3aHUMAET BTOPOE MECTO, YCTyHasl TOJIBKO

IJIOTBE | eTbITy (pHC. 2).
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Cynax[@1.1
Iyxafmte
Az @1a
Epm[m@=
Kapace 77
Orvee — .3
Jlem 18,2

Hnn’rﬂa+eneu;- 152,32

a 10 20 20 47 50 a0 %

Pucynox 2. BunoBoii coctaB Moo PhIO B KOHTPOJIBHBIX YJIOBaX, %o

Hauwnnas ¢ 30-x rr. XX Beka B Oacceiin Bepxuero VpTeima ctaay OCYIIECTBIATHCS HHTPOIYKITUN Pas-
JUYHBIX BUIIOB PHIO M HAUYaJIOCh paccelieHHe 3THUX BHUIOB IO BceMy OacceliHy MpThima ¢ pazauyHOM cTe-
MEHBIO aJanTallMy K HOBBIM YCJIOBHAM penunuenta [7—9]. Jlem Beimyckancsa B 03. 3aiican, byxrapmunckoe
n Ycrb-Kamenoropckoe BogoxpaHmimiia kak mpomsBoauteasMu (1949—1964 rr. — 51,5 ThIC. 3K3.), Tak U
pa3HoBO3pacTHEIMU 0co0siMu (1963—1971 rr. — 11,4 Thic. 3k3.). U ecnu B Bomoemax Cpexanero Mprthiiia
eme B Hayane 70-X IT. JIelI B KOHTPOJIBHBIX yJIOBaX BCTPEUANCs CAMHUYHBIMU DK3EMILIIPaMH, TO yiKe C ce-
peansbl 70-X TT. CTall pErHCTPUPOBATHCA B 00BEMaxX, OTPaKEHHBIX MTPOMBICTIOBOIN CTATUCTHKOM.

[MponukHoBeHME cynaka B OacceitH Cpennero MpThima Havanock mocie 3apblOfieHHs BEpXHEHPTHIIII-
CKUX BogoxpaHunuil (3a nepuog 1958—1966 rr. Beimymieno 6osee 20 ThIC. pa3HOBO3PACTHHIX ocobeit). I1po-
MBICJIOBOW CTaTHCTHKOM CYIaK CTajl perucTpupoBatbes B Oacceitne Cpennero Mpteima B cepeaune 70-x IT.
®1976T.— 1,51).

Paccenenne cazana mo OacceifHy mpoucxoamiao mocie BceneHuss B 30-e rr. XX-ro cTojeTus B
03. 3alicaH W BOJOXPaHWIMIIA, CAMOPACCEICHHUS Kapla U3 NPyIX030B U CaJKOBBIX XO3SUCTB (B T.4. YUCTO-
MOPOJIHBIE TUHUH HEMELKOTO, YePerenKoro, Ka3axcTaHCKOro U capOostHCKoro kapma). I[IpomeicioBoit cTa-
THCTUKOM Ca3aH CTaJl PETHCTpHUpoBaThes B Oacceitne Cpemnnero Upteimma B cepenune 70-x rr. (B 1976 T. —
0,5 T). B xonTponbHBIX yinoBax 1978 r. He Obu1 oTMeueH. CiyyaiiHasi MHTPOJAYKLMS CyJaKa U ca3aHa B Oac-
ceitn Cpeanero MpTelia 3aBepiniachk HaTypalu3alueil 3TUX BUOB.

Bcenenwne mo BekTopam npeaHaMEepPeHHON W CITYIaiHOW WHTPOIYKITUN PACTUTEILHOSIHBIX PHIO (0emoro
amypa U TOJICTOJIOOMKOB) MPHUBENIO K 00pa30BaHMIO Pa3sHOBO3PACTHBIX CTa] B peke MPThII U MOHMEHHBIX
BozoeMax. [lepronnuecku perucTpupyercs BeCEHHUN X0 0elI0ro TOJICTONO0HKa 0 OCHOBHOMY pycity Mp-
THIIIIA.

OcoOyro TpeBOT'Y BBI3BIBAET IMOMaaHNe B peKy VPTHIII pycCKOTO OCeTpa M3 CaJKOBOTO TEIUIOBOIHOTO
xo3siicTBa Akcykckoit I'POC, pacnonarasmerocs B mpotoke Craporo Hpreima.

B pesynbrare HecoOMIOICHHS TEXHOJIOTHYECKOTO Tpoliecca U ciiaboil opraHu3anuu paboT B TEUEHUE
2011-2013 rr. M3 UHKYOAITMOHHOTO II€Xa U CaAKOBOTO XO3siicTBa B MPTHIIT 1momano O0IbIIOe KOJTHMISCTBO
Pa3HOBO3PACTHOM MOJOAM oceTpa (JIMUWHOK, CErOJeTKOB, ABYXJETKOB). YUHUTHIBas BO3pPAcT CO3PEBAHUS
pycckoro ocetrpa 8—10 5er, y’ke B KOHLIE BTOPOTO AECATUIIETUS BO3MOKEH HEPECT ITOr0 UYKEPOAHOTO BUIA
Ha HEPeCTHINIIAX, NICKOHHBIX MECTaX Pa3MHOXKEHHsSI CHOMPCKOTO oceTpa. Berka BepOsITHOCTH MOSBICHUS
THOPUIOB 3TUX ABYX BUAOB M BOSHUKHOBEHHUS IKOJIOTHIECKOHN KaTacTpOQBI.

Baxnouenue

B cBsi3M ¢ BaKHOCTHIO TIPOOJIEMBI HEOOXOJUMO NPHHAMATH CEPhE3HBIE MEPBI MO MPEIOTBPAIICHUIO
pacrpocTpaHeHUs YyKEepPOJHBIX BUJIOB, B TOM YHUCIIE MUPAHLEBBIX BUOB PhIO. /sl 3TOTO UMeeTcs cepbe3Hast
3aKOHOJIaTeNIbHAs 0a3a.

Cormmacao KoHBeHIIMM 0 OMOJIOTHYECKOM pa3zHOOOpaswu, paTHGUIMpoBaHHONH 3akoHOM PecmyOnmku
Kazaxcran (27.02.1997 1.) [10], kaxkmasi TOroBapuBaIOMIasCs CTOPOHA IIPEIOTBPAIIAET HHTPOIYKITHUIO Uy-
JKEPOJHBIX BUJOB, KOTOPBIE YIPOXKAIOT SKOCHCTEMaM, MeCTaM OOWTAHWS WM BHJAM, KOHTPOJIHPYET WIH
YHHUYTOXACT TAKHE UYKEPOTHBIC BUIBIY.

CornacHo ct. 240 Dkonoruyeckoro komekca PecnyOsumku Kaszaxcran sanperiaroTcs (GU3NYECKHM U
FOPUAMYECKUM JIMIIaM CaMOBOJILHBIC MHTPOAYKIUS, PSHHTPOAYKIHS ¥ THUOPUIU3AIUS BUIOB JKUBOTHBIX, a
TaK)Xe UHTPOTYKITUS THOPUIHBIX )KUBOTHBIX B €CTECTBCHHYIO CPEILY.
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A.B. Yo0acekuH, A.b. KanneBa, A.A. butkeeBa, A.T. JltocembaeBa

«ITaBJionap o06Jabickl payHacbiHbIH Kapa kiTaObD).
Opra Epric 3ko:xyiiecinaeri 6ajabIKTapAbIH 00TEH TYpJepi

Maxkana opra Eprictin 3koxyienepinaeri 6erae OGanbIKTapIblH TYPJK KypaMblH 3epTTeyre apHajfaH.
Kasipri yakpitra OpTa EpTic 6acceiini 6eTeH TekTi OanmbikTapra ipi peunnuent-ayaaH 6osnsl. Opta Epric
OaccelfHiHIH Ka3aKCTaHIBIK OeIriHiH cy aWmbHmapeiHaa [laBnomap OOJBICHIHBIH ayMarblHAA 5 oTpsn, 6
TYKbIMzAc, 14 Tysic koHe 15 TypneH TypaTbiH OeTeH OaiblK Typiepi kezmeceni. JKyprisiiren 3eprreynep
6apeiceiana [TaBnomap o6msickr merinae Opra EpTic 6acceiininin sxoxyiienepinne MeKeHACHTIH OOTEH TEKTi
OanbIKTapABlH TYPIIK Kypambl OoOibIHIIA anmblH ama Marepuanmap amsHasl.  Opta  Eprictig
OuoayaHTYPIIUIITIH caKTay )oHE OHBIH JKOXKYiieciHe O6TeH TeKTi TYpJepaiH acepiH OoJapipMay KeHiHaeT]
mapanapasiy Oipi  «IlaBnomap o6ibicel ¢ayHaceiHblH Kapa KiTaOblH» Kypy YCHIHBUIIBL. MaceneHiy
MaHBI3AbUIBIFBIHA OaiiTaHbICTBl OOTEH TEKTI TYPJCPHiH, OHBIH IIIiHAE NHpaHbs OanblK TYpJepiHiH
TapalybIHbIH aNAbIH Iy OOMbIHIIA MaHbI3bI LIapanap KaObuiaay KaxeT. Bys1 ylliH MaHbI3/bl 3aHHAMAJIBIK,
0aza Oap.

Kinm ce30ep: Eprtic e3eHi, nxtrodayHa, nHBa3us, 6acka ekia Typiepi, «Kapa xitamy».

A.V. Ubaskin, A.B. Kaliyeva, A.A. Bitkeyeva, A.T. Dyussembaeva

Materials for the creation of the «Black data of the fauna of the Pavlodar region».
Alien species of fish in ecosystems of the middle Irtysh

This article is devoted to the study of the species composition of alien fish species in the ecosystems of the
middle Irtysh. Currently, the basin of the Middle Irtysh has become a large recipient area for alien fish spe-
cies. Alien species of fish from 5 orders, 6 families, 14 genera and 15 species are found in the reservoirs of
the Kazakhstani part of the Middle Irtysh basin in the Pavlodar region. In the course of the research, prelimi-
nary materials were obtained on the species composition of alien fish species living in the ecosystems of the
Middle Irtysh basin within the Pavlodar region. One of the measures to preserve the biodiversity of Middle Ir-
tysh and to prevent the impact of alien species on its ecosystems is the creation of a regional «Black Data of
the Fauna of Pavlodar Region». Due to the importance of the problem, serious measures must be taken to
prevent the spread of alien species, including piranha fish species. There is a serious legislative base for this.

Keywords: Irtysh river, ichthyofauna, invasion, alien species, «Black book».
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Biological effects of lithium on the structure of the liver
in conditions of remote tumor growth

In the experiment on CBA mice the effect of lithium carbonate on the liver structure when used as an anti-
tumor agent was studied. Tumor growth was modeled by introducing hepatocarcinoma-29 cells into the mus-
cle tissue of the right thigh of experimental animals. Lithium carbonate was administered on the periphery of
tumor growth at a dose of 0.037 mg per animal. The structure of the liver was studied by light, electron mi-
croscopy and morphometry after 3, 7, 13, and 30 days of the experiment. In the dynamics of remote tumor
growth, structural changes in the liver were discovered, which indicates the organ dysfunction. It has been
shown that by the 30th day of tumor development there was a decrease in the volume and number density of
hepatocytes, a decrease in the number density of binuclear cells and an increase in the volume density of si-
nusoids. In hepatocytes there was a decrease in the concentration of all intracellular organelles, which is a re-
flection of a decrease in the energy and synthetic function of cells. The use of lithium carbonate as an anti-
tumor agent led to the aggravation of structural changes in the liver, which was apparently due to an increase
in the toxic load on the organ due to an increase in the decay products and the dying of tumor cells under the
influence of lithium.

Keywords: hepatocytes, ultrastructure, endoplasmic reticulum, ribosomes, mitochondria, protein-synthetic
functions, tumor growth.

Introduction

Hepatocarcinoma is one of the most aggressive human tumors and, despite advances in early diagnosis
and treatment, leads to high mortality rate among patients due to metastasis. [1]. It is known that lithium
compounds (lithium chloride and lithium carbonate) can influence the signaling pathways and cell cycle reg-
ulation [2], and possess immunomodulating properties [3]. There is research showing the effectiveness of the
use of lithium compounds to suppress tumor growth [4-6].

The liver is a parenchymal organ and at the same time it is the largest gland of internal secretion of a
complex tubular structure. Its main role is the formation and secretion of bile, which is involved in the con-
version of fatty acids into soluble compounds that can be absorbed in the digestive tract. The following pro-
cesses occur in liver: glycogen synthesis and deposition, its reverse transformation into sugar and discharge
into the blood as the body needs. [7]. The study of the fine structure and nature of the vital activities of these
cells in the normal condition, as well as the changes that occur in them under various influences, is of great
practical interest [8]. Complex and diverse functions of the liver is provided by the work of the cellular ele-
ments of its parenchyma — hepatocytes [9].

The use of new approaches to the study of the influence of malignant growth and anticancer drugs on
the structural and functional state of the liver is topical.
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Research objective

Identifying the effect of lithium carbonate on the structural organization of the liver when it is used for
the correction of peripheral tumor growth.

Material and methods of research

An experimental study was carried out on CBA mice weighing 18-20 g at the age of 3 months. The an-
imals were kept on a standard diet with free access to water and food. Work with animals was carried out in
accordance with the «Rules of work with the use of experimental animalsy.

In the experiment there were 3 groups of animals. Group 1 consisted of intact animals, group 2 consist-
ed of animals with the development of a tumor process (n = 20), group 3 consisted of animals that, after in-
duction of a tumor process, received injections of lithium carbonate into the right thigh (n = 20).
Hepatocarcinoma-29 (HC-29) cells were used to induce tumor growth. HC-29 was obtained and verified by
the staff of the Institute of Cytology and Genetics of the Siberian Branch of the Russian Academy of Scienc-
es [10] and was kindly provided for our research. HC-29 cells were transferred to CBA mice's abdominal
cavity, after 10 days, ascitic fluid was taken and suspended in 10-fold volume of physiological saline and
injected in a volume of 0.1 ml into the muscle of the right thigh of intact animals. Animals in group 3 re-
ceived five intramuscular injections in the right thigh in a volume of 0.1 ml of lithium carbonate suspension
prepared with sterile 0.85 % aqueous solution of sodium chloride in a dose of 0.037 mg per animal. Intra-
muscular administration of lithium carbonate was done to simulate the process of drug delivery to the site of
implantation of tumor cells. The material was taken for research after 3, 7, 13, and 30 days of the experi-
ment. Animals were drawn out of the experiment under ether anesthesia by the method of cranio-cervical
dislocation. For electronic and microscopic examination, liver samples were fixed in 4 % paraformaldehyde
solution prepared on Hanks medium, fixed for 1 hour in 1 % OsO, solution (osmium tetroxide) (Sigma,
USA)on phosphate buffer (pH = 7.4), dehydrated in ethanol of increasing concentration and put in epon
(Serva, Germany). Semi-thin sections with a thickness of 1 pm were obtained on a Leica EM UC7
ultramicrotome (Germany / Switzerland), stained with toluidine blue, studied under a LEICA DME light mi-
croscope (Germany), photographed using the Avigion computer program. Photomicrographs were measured
morphometrically using the Image] computer program (USA). Volume density of the parenchyma and
stroma of the liver, the number density of hepatocytes and their nuclei using a closed test system of 120
points were estimated. Ultrathin sections of 70—100 nm thick were contrasted with a saturated aqueous solu-
tion of uranyl acetate and lead citrate and examined in a JEM 1010 electron microscope (Japan). Hepatocytes
were morphometrically measured using the ImageJ computer program. The volume density of mitochondria,
cisterns of the rough-surface endoplasmic reticulum, lipid vacuole, glycogen, primary, secondary lysosomes
and autophagolysosomes were evaluated. Statistical data processing was performed using the program
Statistica 6.0. The mean values and the standard deviation were calculated, the significance of differences
was calculated using the Mann-Whitney U-test and was taken at p <0.05.

Results and discussion

On day 30 of the experiment under conditions of remote tumor growth, the volume density of the cyto-
plasm of hepatocytes of animals with tumor growth was 11 % less (p <0.05) than in control animals (Fig. 1).
At the same time, the value of the hepatocyte number density decreased by 30 % (p <0.05) (Fig. 1b) during
the experiment.

In animals which received lithium carbonate injections in the right thigh, an increase in the volume den-
sity of the cytoplasm of hepatocytes was observed from day 3 to day 13 of the study. On day 3, the value of
this indicator was increased by 13 %, on day 7 — by 9 % and on day 13 — by 1.5 % compared with the cor-
responding value in the control group (Fig. 1). By day 30 of the study, the volume density of the hepatocyte
cytoplasm did not differ from the level in the control group (Fig. 1).

On day 3, day 7 and day 13 of remote tumor growth, there was an increase in the number density of
hepatocytes by 40 %, 14 %, and 18 % (p < 0.05), compared with the control group (Fig. 2). The increase in
the hepatocyte number density in animals treated with lithium carbonate was observed on day 7, and a de-
crease was observed by days 13 and 30 by 10 % and 40 % respectively (p <0.05) (Fig. 2).
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Figure 1. The volume density of the hepatocyte cytoplasm in the dynamics of HC-29 tumor growth
and with the injection of lithium carbonate into the right thigh
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Figure 2. The number density of hepatocytes in the dynamics of HC-29 tumor growth
and with the injection of lithium carbonate into the right thigh

In animals with tumor growth, there was a decrease in the volume density of sinusoids on all days of the
experiment, on day 3 by 18 %, on day 7 by 10 % (p <0.05), on day 13 by 3 % (p < 0.05), and on day 30 the
value of this parameter decreased by 3 times, compared with the animals of the control group (Fig. 1). In an-
imals treated with lithium carbonate, a decrease in the sizes of sinusoids was also observed on day 7 by 35 %
(p <0.05), on day 13 by 2 % (p <0.05), and on day 30 the sizes decreased by 6 times (Fig. 3).
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Figure 3. The volume density of sinusoids in the dynamics of HC-29 tumor growth
and with the injection of lithium carbonate in the right thigh

A morphometric analysis of the number density of hepatocyte nuclei in the dynamics of tumor growth
revealed their significant change on day 3 of the experiment, the value of this indicator increased by 56 %
(p <0.05), compared with animals of the control group (Fig. 4). On day 30 of the experiment the indicator
decreased by 19 % compared with that of day 3 (p < 0.05). In animals that received injections of lithium car-
bonate in the right thigh, the value of the number density of hepatocyte nuclei of animals with tumor growth
increased by 56 % (p < 0.05) on day 3, and on day 30 there was a decrease in the number density of hepato-
cyte nuclei by 2 times in comparison with that of day 7 (Fig. 4).
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N4 — number density; day 3, day 7, day 13, day 30 — time of development of hepatocarcinoma
in the thigh of experimental animals; * — significance of differences with control group p < 0.05

Figure 4. Number density of hepatocyte nuclei in the dynamics of HC-29 tumor growth
and injection of lithium carbonate into the right thigh

During the study of binuclear hepatocytes, there was a decrease by 10 times and 3.5 times (p <0.05) on
day 30 of the experiment with tumor growth and the introduction of lithium carbonate, respectively (Fig. 5).
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Figure 5. Number density of binuclear hepatocytes in the dynamics of HC-29 tumor growth
and with the injection of lithium carbonate in the right thigh

The lymphatic drainage of hepatocytes is associated with non-vascular microcirculation and consists of
the Disse's space and periacinal Malla's spaces [11]. During the morphometric analysis of Disse's spaces in
the dynamics of tumor growth a significant change in their sizes was found. After 7 days of the experiment,
there was an increase in the sizes of Disse's spaces by 28 % (p < 0.0001), and after 13 days the value of this
parameter began to decrease from the values of day 7 by 20 % (p < 0.0001), and by day 30 the value of this
parameter decreased by 2 times (p < 0.0001). By day 30 of the experiment, the value of this parameter re-
turned to its original value (Fig. 6). In animals treated with lithium carbonate injections in the right thigh, the
sizes of Disse's spaces decreased by 18 % (p < 0.0001), on day 3, compared with the values in the control
group, and from day 3 to day 13 of the study, there was a sharp decrease in these parameters (Fig. 6). On day
13 the indicator of the sizes of Disse's spaces decreased by 9 times, and on day 30 its value increased by
74 % (p <0.0001), compared to day 13 of the experiment (Fig. 6).
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Figure 6. The size of the Disse's spaces in the dynamics of HC-29 tumor growth
and with the injection of lithium carbonate in the right thigh

A change in the ultrastructural organization of hepatocytes was found. The main organelles that provide
the cell with energy are mitochondria. In the liver of animals with tumor growth, a decrease in the volume
density of mitochondria was observed (Fig. 7). Mitochondria are cellular organelles that play an important
role in bioenergetic processes. Their function leads to providing the cell with chemical energy.
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Figure 7. Ultrastructural organization of hepatocytes in the control group (a) and conditions of remote tumor growth ().
A decrease in the content of cisterns of the granular endoplasmic reticulum, ribosomes, mitochondria, and
an increase in lysosomes in the mouse hepatocyte after 30 days of tumor development. Magnification x8000

On day 3, the value of this indicator decreased by 45 % (p < 0.05), and on day 30 of tumor growth it
was 68 % (p < 0.05) of the corresponding value in the control group (Tables 1, 2). When exposed to lithium
carbonate, a decrease in the volume density of mitochondria was observed for all study periods. On day 3,
the value of this indicator was reduced by 45 %, on day 7 — by 9 % (p < 0.05), and on day 13 — by 7%
(p <0.05) compared with the corresponding value in the control group (Tables 1, 2).

There was an increase of volume density of lysosomal structures in cells, in particular autophago-
lysosomes. The value of this indicator increased by 2 times by day 30 of the experiment (Tables 1, 2). At the
same time, all stages of intracellular autophagic degradation were noted: the presence of hepatocytes
autophagosomes with organelles in the cytoplasm (Table 1). In autophagosomes, fragments of cytoplasm,
glycogen rosettes, mitochondria, fragments of the endoplasmic reticulum with ribosomes were observed.

During the first 7 days of tumor development in the muscle tissue of the thigh in the cytoplasm of
hepatocytes, there was a tendency of decrease in the volume density of lipid vacuoles. On days 13 and 30 of
the experiment, the value of this indicator decreased by 4.5 and 3 times (p < 0.05) respectively (Table 1). The
volume density of glycogen decreased by 3 times (p < 0.05) on day 3 of tumor development, subsequently,
the value of this indicator did not significantly differ from the corresponding value in the control group (Ta-
bles 1, 2). On day 13, experimental animals that received injections of lithium carbonate in the right thigh
showed a tendency of increase of lysosomal structures by 2.5 times (p < 0.05) relative to day 13, and on day

30 it decreased by 45 % (Tables 1, 2).

Table 1

The results of a morphometric analysis of the ultrastructural organization of the liver under conditions
of remote tumor growth with the introduction of lithium carbonate, days 3 and 7 of research (M * SD)

# — significance of differences with day 7 LC p < 0.05; ° — significance of differences with day 13 LC p < 0.05.

Cepus «buonorusa. MegmuuHa. Meorpadus». Ne 4(96)/2019

Parameters Control Day 3 TG Day 3 LC Day 7 TG Day 7 LC
Hepatocyte cytoplasms, Vv 7001 £ 134 | 6824+243 | 13.96+228 | 66.18=0.64 | 8.09=0.94
Hepatocyte, NA 3415+0.72 | 33.92+122 27.59+£0.72
Mitochondria, Vv 3752+ 1.17 | 29.22+1.01 | 20.75+3.42" | 3422+124 | 14.94+227"
Granular SER, Vv 33.63+2.45 | 38.74+130 | 21.85+3.58 | 312+132 11.08 + 1.18
Agranular SER, Vv 6.66+0.41 546+0.11 3.76+0.61 7.35+0.56 7.12+0.87
Golgi apparatus, Vv 2.60+0.21 3.56+0.42 3.17+0.52 2.55+0.23 7.25+0.78
Attached ribosomes, N A 85.75+3.63 | 73.23+246 13.6+£225 | 78.16+3.56 | 26.47+125
Free polysomal ribosomes, NA | 40.12+0.99 | 22.24+0.64 | 13.76+225 | 13.22+1.51* | 28.55+3.03"
Autophagosomes, Vv 0.02+0.01 0.48+£0.39" 0+0 1.38+0.19 6.46 £1.02
Primary lysosomes, Vv 2.00£0.11 2.67 047 241039 | 1.72+0.05 | 6.18£0.74
Secondary lysosomes, Vv 1.06£0.11 3.88 + 0.64 219+0.63 | 161010 | 326041
Lipid vacuole, Vv 8.00+0.71 6.21 +0.65 21.28+348 | 611031 | 6.84+1.05
Glycogen, Vv 1421+0.59 | 471+£1.02° | 871143 | 16.72+1.19 [13.84+1.49""

Note. * — significance of differences with control group p < 0.05; ' — significance of differences with day 3 LC p < 0.05;
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Table 2

The results of a morphometric analysis of the ultrastructural organization of the liver under conditions of
remote tumor growth with the introduction of lithium carbonate, day 13 and day 30 of the study (M + SD)

Parameters Control Day 13 TG Day 13 LC Day 30 TG Day 30 LC
Hepatocyte cytoplasms, Vv 70.01 £1.34 | 6535+0.50" | 11.07+1.81 | 55.45+1.58" | 1237+1.92
Hepatocyte, NA 34.15+0.72 | 28.38+0.44 20.27 £ 0.69
Mitochondria, Vv 3752+ 1.17 | 34.78+0.58 | 18.58+3.04 | 25.17+0.87 2030 +3.14
Granular SER, Vv 33.63+245 | 30.15+1.80 | 16.19+2.65 | 20.18+0.77 | 16.98+2.71
Agranular SER, Vv 6.66 + 0.41 7.09+032 | 17.28+2.83" | 290+0.19° | 9.72+1.62"
Golgi apparatus, Vv 2.60+0.21 2.09+0.16 3.62 +0.59 3.19+0.27 2.49 +0.39
Attached ribosomes, N A 85.75+3.63 | 77.40+3.62 | 12.30+2.017 | 2936+ 1.34° | 22.17+3.58
Free polysomal ribosomes, NA | 40.12+0.99 | 10.46+0.83" | 20.81 +3.47 | 11.54+0.36 | 17.55+2.95
Autophagosomes, Vv 0.02+001 | 084+0.10 | 1.46+024 | 2.68+0.15 | 13.30+2.12%
Primary lysosomes, Vv 2.00+0.11 315+£020 | 3.33+0.54° | 2.73+0.15 2.80+045
Secondary lysosomes, Vv 1.06 +0.11 1.78 +0.11 50+£082 | 237+0.14 2.75+0.44"
Lipid vacuole, Vv 8.00+0.71 178011 [ 12932117 | 237+040 | 6.19+1.04°
Glycogen, Vv 1421+059 | 13.5+051 | 9.35+1053" | 17.75+0.91 0+0%

Note. ¥ — significance of differences with control group p <0.05; - significance of differences with day 3 LC p <0.05;

# — significance of differences with day 7 LC p < 0.05; ° — significance of differences with day 13 LC p < 0.05.

Structural changes in the liver were determined by the development of tumor in the muscle tissue of the
thigh. During the implantation of hepatocarcinoma-29 cells into the thigh region of experimental animals,
tumor cells quickly filled the intermuscular spaces. By day 13 of the experiment, they replaced the muscle
fibers, forming a tumor node, and by day 30 after the implantation, the tumor cells formed a kind of liver
beams, surrounded by «sinusoids» [12]. At the same time, significant changes in free-radical lipid oxidation
were observed in the dynamics of tumor growth. There was an increase in the level of secondary products of
lipid peroxidation (LPO) in muscle tissue: on day 7 — 2.1 times, on day 13 — 1.4 times relative to control
values, which was associated with invasion of tumor cells and damage to membrane structures [13, 14] and
could not have a toxic effect on the liver. With the introduction of lithium carbonate, the destruction of tumor
cells and the concentration of lipid peroxidation products significantly increased [11, 13, 14].

Currently, the main medical indications for using lithium are aimed at the treatment of acute bipolar
disorder (BD) and for adjuvant treatment of major depression, given its well-proven mood stabilization prop-
erties [15]. The effectiveness of using lithium for the treatment of prostate cancer was shown [16].

Lithium salts are considered as a potential therapeutic target for numerous human malignant tumors.
Many different effects of lithium have been found by researchers studying various types of cells, organs and
organisms. However, the difficulty lies in determining which of the mechanisms of action of lithium are im-
portant for its therapeutic effect [17].

Our findings suggest that the biological effects of lithium on the structure of the liver are primarily due
to its effect on hepatocarcinoma cells. Stimulating the destraction of tumor cells, lithium carbonate contrib-
utes to the increase of toxic products of decomposition of tumor tissue, thereby increasing the load on the
organs of detoxification, in particular, the liver.

Conclusion

Using light and electron microscopy, it was revealed that under conditions of remote tumor growth,
structural changes develop in the liver, indicating a violation of the function of the organ. The volume and
number density of hepatocytes, also the number density of binuclear hepatocytes decrease, reflecting im-
paired hepatocyte renewal processes under the toxic effects of tumor metabolism products. In hepatocytes,
the concentration of intracellular organelles decreases, which is a reflection of the decrease in the energy and
synthetic function of cells. The use of lithium carbonate as an antitumor agent led to the aggravation of struc-
tural changes in the liver, which was apparently caused by the increase in the toxic load on the organ due to
an increase in the decay products and the destruction of tumor cells under the influence of lithium.

This work was supported by the grant of JSC «Center for International Programsy Contract No. 4141,
dated December 26, 2016 and budgetary funding RICEL — branch of ICaG SB RAS Ne 0324-2019-045-C-
02.
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C.A. bax6aesa, H.I1. brarosa, I1.M. XXymanuna

KambIKTarbl iCIKTIH 6CY KaF1aHbIHAAFbI 0aybIPAbIH KYPbLJIbIMbIHA
JIUTHHIIH OHOJIOTHSJIBIK dcepi

CBA ke ThIIKAHAAPFa JKacaJIbIHFaH SKCIIEPHUMEHTTE JINTHH KapOOHATBIHBIH OaybIp KYpbUIBIMBIHA dcepi
3epTTeNl, JUTHH iCIKKe Kapchl areHT peTiHAE KOJAAHBUIABI. JKCIEPUMEHTAIABI JKaHyapiapIblH OH
CaHBIHBIH OYJIIIBIK €TiHEe IemaToKaplrHHHOMA-29 iCiK jKacyllanapblH €HTi3y apKbUIbI ICIKTIH ecy Momemi
skacanasl. Jlutuil kapObonaTeiH xanyapra 0,037 Mr gosama KamiblK XKaTKaH iCIKTIH ecy OoifblHa eHri3imi.
bayelp kypsutbiMbl 3, 7, 13 oxoHe 30 TOymiKTeH KeiiH JKapblK, OSJIEKTPOHIBI MHKPOCKOINUS JKOHE
MopoMeTpusiiay omictepi OOWbIHIIA 3epTTenmi. KambIKTarbl iCIKTIH ©cy JHHAMHKAChIHIA OaybIpIblH
YIBTPOKYPBUTBIMABIK ©3repicTepiHiH OONYbl OHBIH KBI3METIHIH OY3BUTYbIH aHBIKTaWAbl. ICikTiH 30-1bl
TOYJNIriHIE TEHNATONUTTEPHAIH KOJNEMIIK JKOHE CaHABIK THIFBI3ABIFBIHBIH TOMEHJACYl, €Ki SIIPOJIBI
JKACYIIANAP/IbIH CaHJIBIK THIFBI3/IBIFBIHBIH A3al0bl JKOHE CHHYCOM/ITApIbIH KOJEMIIK THIFBI3/IBIFBIHBIH OCYi
Oaiikayanpl. ['enmaronuTrepie skacylaillizik OapiblK OpraHeiulajgapAblH KOHLEHTPALHUACBHIHBIH —a3aiobl
aHBIKTAJIABI, OYJI JKacyllalap/bIH SHEPIeTHKAIIBIK JKOHE CHHTETHUKAJIbIK KbI3METIHIH TOMEHJCYiHIH KepiHici
6osbin TaObUTanBl. JIuTHi KapOOHATHIH iCiKKe Kapchl areHT peTiHAe maiganaHy OaybIpAbIH KYpPbLIBIMIBIK
e3repicTep/iiH YIIBIFybIHA albIll KeJi, Oy H1aMacsl, JINTUI SCepiHeH bIAbIpay OHIMICPIHIH YIFalObIHA YKOHE
ICIK XKacyIIaJIapbIHEIH OJTyi, aF3aarbl YEITTH )KYKTEMEHIH ocyiHe OaillaHbICTHI.

Kinm ce30ep: remaronurIep, YIBTPAKYpPBUIBIM, JHAOIUIA3MAJBIK TOp, pHOOCOManap, MHUTOXOHIpHsIIAp,
aKyBI3-CHHTETUKAIIBIK (QYHKIUSIIAP, iCIKTEpAiH ocyi.
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buosornyeckue 3pPpeKThl JTUTHA HA CTPYKTYPY NEYEeHH
B YCJIOBHUSIX OTAAJEHHOI'0 OIIYX0JI€BOr0 PoCcTa

B skcniepumMente Ha Mpnmax uaEd CBA u3ydanu BiusiHEe KapOOHATa JIMTUS HA CTPYKTYypy nedeHu. Omyxo-
JEBBIH POCT MOJCIMPOBAIM IyTEM BBEACHMS KJICTOK IelaTOKapUUHOMBI-29 B MBIIICYHYIO TKaHb IPABOTO
Oenpa SKCIIepUMEHTATIBHBIX )KUBOTHBIX. KapOoHAT TUTHS BBOAMIM 10 IepU(EpHH OITyX0JIEBOr0 POCTa B 103€
0,037 mr Ha xuBoTHOE. CTPYKTYpY NEUYEHH H3YyYHIIM METOAAMH CBETOBOH, 3JIEKTPOHHONH MHKPOCKOIHH H
Mopdomerpun uepes 3, 7, 13 u 30 cyrok skcnepuMmeHTa. B quHamMuKe OTIAJCHHOTO OIyXOJEBOTO pocTa B
TICYCHU BBUIIBIICHBI CTPYKTYPHBIE U3MEHEHHS, CBUACTEIbCTBYIONINE O HapymeHnn (GyHKIuU opraHa. [Tokasa-
HO, 4TO K 30-M cyTKaM pa3BUTHSI OILyXOJIU IIPOMCXOHUT CHIDKCHHE 00BEMHOM U YHCICHHON INIOTHOCTH Tema-
TOLUTOB, YMEHBIIECHNE YHCJICHHON IUIOTHOCTU IBYSICPHBIX KJIETOK M BO3pAacTaHHE OOBEMHOW IIOTHOCTH
CHHYCOHJIOB. B renarornurax oTMedany yMEeHbIICHHE KOHICHTPAUH BCEX BHYTPHKIETOYHBIX OPraHeslI, YTO
SIBJICTCSI OTPAKCHUEM CHIDKCHHS SHEPreTHUECKOH M CHHTETHIeCKOH (QYHKIUH KiIeTok. Mcrnonbp3oBanne kap-
OoHaTa JIMTHS KaK IPOTUBOOITYXOJIEBOTO areHTa MPUBOMIO K YCYTYOJICHHIO CTPYKTYPHBIX H3MEHEHHUH B I1e-
YeHH, YTO, N0-BUAMUMOMY, ObLIIO OOYCIIOBICHO BO3PACTaHUEM TOKCHYHOW HArpy3KH Ha OpPraH B CBSI3H C yBe-
JMYCHUEM NPOIYKTOB paciiajia ¥ THOeH OIyXOJIEBbIX KIETOK 0] BIUSHUEM JIUTHS.

Kniouesvie cnosa: renaToUUTsl, YIbTPACTPYKTYPA, SHAOMIA3MATUIECKUI PETUKYTYM, pUOOCOMBI, MUTOXOH/I-
pun, 6enoK-CHHTeTHYecKast (PYHKIINS, OITyXOJIEBEIH POCT.
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Influence of derivatives of oxyquinoline on state of gistostructure
as of insulin and zinc content in f3-cells of the isolated pancreatic islets

Authors investigated the nature of the direct effect of the diabetogenic derivatives of 8-hydroxyquinoline
(TSQ) on pancreatic B-cells in experiments on a tissue culture model of isolated pancreatic islets (IPI), which
allows us to study the direct effect of target concentrations of investigated substance on cells, whereas in ex-
periments on animals, the metabolism of a substance injected into the body with the subsequent effect of me-
tabolites on f-cells is not excluded. In experiments with IPI of newborn rats, TSQ was added to the nutrient
fluid; after cultivation, the material was fixed in Bouin liquid. Histological and highly specific histochemical
methods specific for insulin and zinc in B-cells were used to assess the insulin content in B-cells and the state
of the islet’s histostructure. Results. It was shown that the direct effect of TSQ on B-cells is accompanied by
cell destruction and a significant decrease of insulin and zinc content (from 1.68-1.74 pu in intact islets to
1.04-1.18 pu in experience), which is the reason for the destruction of islets and the development of type 1
diabetes. When choosing research methods, the most complete results are obtained by using of a complex that
includes two methods — histological or combining the properties of histological and histochemical and one
of the histochemical specific method for insulin and zinc in B-cells. In manual selection of purified pancreatic
islets, the number of damaged IPIs is several times less compared to the other methods.

Keywords: isolated pancreatic islets, B-cells, insulin, zinc, 8-oxyquinolin, experimental diabetes, aldehyde-
fucshin method, diethylpseudoisocyanine method.

Introduction

Pancreatic islets of animals and humans contains a large amounts of deposited insulin in the form of
complex with zinc [1-4]. Method of isolation of pancreatic islets using of collagenase proposed by R. Lacy,
M. Kostianovsky in 1967 [5] has obvious advantages due to the possibility for investigation of direct effect
of various concentrations of the investigated substance on the -cells contrary to the model of animal exper-
iments.

Objective of the study: in experiments with the direct effect of diabetic chemicals on isolated pancreatic
islets to investigate the nature of direct effect of the one diabetogenic derivatives of 8-hydroxyquinoline on
the state of histostructure and insulin content in pancreatic B-cells, as well as of zinc ions involved in the
formation of B-cells of the deposited form of insulin [2]. There are parallelism between the content of insulin
and zinc in B-cells [3, 6-8]. It is known that some antimicrobial drugs widely used in clinical practice in-
cludes the following, containing 8-hydroxyquinoline derivatives as an active component of the some antimi-
crobial drugs. Its antimicrobial effect is determined by the ability of 8-hydroxyquinoline to form complex
salts with metals, including zinc of the active part of bacterial enzymes which is accompanied by inactivation
of enzymes and subsequent death of bacteria [7].

At the same time, the goal was to try to adapt the histochemical methods of staining insulin and zinc to
the tissue model of isolated pancreatic islets in order to obtain high-quality results achieved when working
with tissue sections of a fixed pancreas.

Experimental

Animals: 18 neonatal rats 4-5 days old.

Groups:

Group 1: intact isolated pancreatic islets.

Group 2: isolated pancreatic islets after pre-cultivation with 8-para(toluenesulphonylamino)quinolin
[TSQ] 3.8 and 4.2 mg/100 ml.
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Group 3: isolated pancreatic islets after pre-cultivation with Dithizon, 5.0 and 5.2 mg/100 ml.

Isolation of pancreatic islets by collagenase according R. Lacy and M. Kostianovsky [5]. The pancreas
tissue was disaggregated 3 times in 2 % collagenase solution (Boehringer Mannheim, Germany), washing in
Hanks solution. Selection of isolated islets using of two ways: 1) separation in the density gradient of dex-
tran; 2) manual selection. Pre-cultivation of the intact IA of control group for 1 h in RPMI-1640 nutria medi-
um (SERVA, Germany) with 5.5 mM of glucose and of fetal serum. In experimental groups islets were ex-
posed for 20 min. in RPMI-1640 medium with 3.5-3.8 mg/100 ml of 8-para(toluenesulphonylamino)-
quinoline [TSQ] (IREA, Institute of Pure reagents, Moscow) and with Dithizon, 5.1-5.2 mg/100 ml. At the
end of the exposure, islets were washed in Hanks solution after which — precultivation in fresh portion of
RPMI-1640 medium. Fixation of islets in Bouin for 45—60 min.

Features of embedding of islets into paraffin. The main task was to prevent the islets from settling to the
bottom of the container with paraffin, distributing them as evenly as possible vertically in the paraffin block.
Staining of sections using of 2 methods for insulin: aldehyde fuchsine («MERCK», Germany) [9-11] and
fluorescent N,N’-Diethylpseudoisocyanine chloride («<SERVA», Germany) methods [12—14]. Staining of
zinc by high specific histochemical luminescent reaction with 8-para(toluenesulfonylamino)quinoline (TSQ)
was used [6, 15—-17]. For this reaction islets were fixed in 70° ethanol + H,S was used which ensures the con-
servation and fixation of zinc ions in B-cells. The content of deposited insulin and zinc ions in B-cells was
measured by histofluorimetric method in relative units (r.u.) using of dependence of zinc concentration on
fluorescence intensity of B-cells by calculation of parameter K [18, 19]. Immunohistochemical method for
staining of insulin [20] using standard kits («kDAKOy, Denmark) was also used.

Calculation of the parameter K for Diethylpseudoisocyanine and TSQ luminescent methods for insulin
and zinc ions in B-cells: K = IF1/IF2, where IF1 is intensity of fluorescence of B-cells; IF2 is intensity of flu-
orescence of B-cells of damaged isolated pancreatic islets. The direct dependence was used in the calculation:
more intensive fluorescence of cytoplasm of B-cells correspond to the higher content of insulin and zinc in
B-cells [19]. Calculation of indicators for light optical microscopy (aldehyde fuchsin method):
K = AB2/AB1, where AB1 is absorbance by B-cells of intact isolated pancreatic islets of rat rats; AB2 light
absorbance by damaged B-cells. An inverse direct relationship was used: the higher light absorption (color
density) correspond to a large amount of insulin whereas low absorbance correspond to the low content of
insulin and zinc in B-cells. For the quantitative assessment a histofluorimetric complex based on a light mi-
croscope and microphotographic camera with integrated diaphragm for selective photometry of islet B-cells
[18, 19]. All data were calculated statistically using t-Student test.

Results

In sections of intact islets marked positive reaction for insulin and zinc in B-cells was demonstrated by
all methods, the most demonstrative by using of N,N’-Diethylpseudoisocyanine and by aldehyde-fucshine
methods for insulin correspondly: 1.74 + 0.03 p.u. and 1.72 £+ 0.04 as by immunohistochemical methods —
1.70 £ 0.05 p.u. and for zinc — as 1.68 = 0.03 p.u. (see Table). In islets treated by Dithizon and by TSQ, a
marked decrease of the content as of insulin and zinc in B-cells was showed in comparison with B-cells of
intact islets (see Table). Intact islets without any changes of the state of histostructure (see Fig. a—d). In islets
treated by TSQ a marked histological changes were revealed as destruction and death of cells, pycnosis of
nuclei in combination with marked decrease of insulin and of zinc content in -cells by all methods.

Table
Insulin and zinc content in B-cells of isolated pancreatic islets (r.u.)

Insulin and zinc content in B-cells after action of TSQ and Dithizon (o.e.)
No. Islets . Aldehyde fuchsin Diethylpseudoiso- | Immunohistochemi-
8-TSQ (zinc) IFUIF2| " o\ lin) AFI/AF2 | cyanin (insulin) | cal method (insulin)
1 ntact 1.68 +£0.03 1.72 £ 0.04 1.74 £ 0.03 1.70 £ 0.05
(n=16) (n=18) (n=12) (n=12)
. 1.18+£0.03 1.12+0.04 1.04 +£0.03 1.06 £ 0.02
2 |After action of TSQ (n=15) (n=19) (n=15) (n=12)
. o 1.12+0.04 1.08 £ 0.03 1.03+0.03 1.08 £ 0.04
3 |After action of Dithizon (n=19) (n=16) (n=21) (n=12)

Note. p <0,005 for all values.
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a — Isolated intact pancreatic islet. Aldehydefuchsin. Histostructure without changes. Insulin content without
changes in B-cells (dense violet color of the cytoplasm); x280;

b — Intact islet. Diethylpseudiscyanine. Insulin content without changes in B-cells (intense bright fluorescence);

x140;

¢ — Intact islet. Immunohistochemical method. Insulin content without changes in -cells (brown color); x2840;

d — Intact islet. Positive reaction for zinc with 8 TSQ (bright luminescence of the Zn-8TSQ complex); x140;

e — Islet treated by 8TSQ. Alde- hydefuchsin. B-cell’s destruction, decrease in insulin content; UV-microscopy;
x280;

f— Islets treated by 8TSQ. Diethylpseudiscyanine. Destruction of islets, decrease of insulin content in B-cells;
x140;

g— Islet treated by 8TSQ. Immunohistochemical method. Destruction of islet, decrease of insulin content in
B-cells; x280;
h — Islet treated by 8TSQ. A negative reaction for zinc in B-cells; x140.

Figure

Aldehyde fucshin staining — from 1.72 + 0.04 in intact islets until 1.12 + 0.04 r.u. in islets treated by
TSQ); Staining by 8TSQ (zinc) — from 1.68 £ 0.03 r.u. in intact islets until 1.18 + 0.03 r.u. in islets treated
by TSQ; Staining by Diethylpseudoisocyanine (insulin) — from 1.74 £+ 0,03 r.u. in intact islets until
1.04 £ 0.03 r.u. in islets treated by TSQ); Staining by immunohistochemical method — from 1.70 = 0.05 r.u.
in intact islets until 1.06 + 0.02 r.u. in islets treated by TSQ (Table). In islets treated by Dithizon (DZ): Alde-
hyde fucshin staining — from 1.72 + 0.04 in intact islets until 1.08 + 0.03 r.u. in islets treated by DZ; Stain-
ing by 8TSQ (zinc) — from 1.68 = 0.03 r.u. in intact islets until 1.12 + 0.04 r.u. in islets treated by DZ;
Staining by Diethylpseudoisocyanine (insulin) — from 1.74 £ 0.03 r.u. in intact islets until 1.03 + 0.03 r.u. in
islets treated by DZ; Staining by immunohistochemical method — from 1.70 £ 0.05 r.u. in intact islets until
1.08 £ 0.04 r.u. in islets treated by DZ (see Table).

Discussion

Results showed that derivatives of 8-oxyquinolin induced like Dithizon destruction and death of B-cells
and a marked decrease of insulin and zinc content in -cells, which is involved in the formation of the depos-
ited form of insulin in B-cells. The indicated changes were pointedly identified using of the all used
histochemical methods (see Fig.). Meanwhile, we noted a reduced insulin content in B-cells of neonatal rats
in compared with adult animal cells [18], which can be explained by the insufficient accumulation of hor-
mone in P-cells by the 4-5-day neonatal period. Regarding the characteristics of individual methods, it
makes sense to note the following. The widely used immunohistochemical method of staining insulin is high
specific. Meanwhile this method is not very suitable for studying the state of the histostructure. The aldehyde
fuchsin staining method has advantage over immunohistochemical technic regarding possibilities to in-
vestigate state of histostructure and of histotopography of deposited insulin in islets. Using additional stain-
ing by Halmi mixture, one can describe in detail the nature of the histological changes in the islets including
state of a-cells, which significantly increases the value of obtained results. A relative disadvantage of the

74 BecTHuk KaparaHgmHckoro yHusepcurteTa



Influence of derivatives of oxyquinoline on state of gistostructure ...

aldehyde-fuchsin method is that it is not strictly specific only with respect to insulin, since some hormones of
the adenohypophysis are also stained with it. However, in relation to pancreatic islets, it can surely be con-
sidered specific, since other hormones are not produced in B-cells and only insulin can stain. As for the
N,N’-diethylpseudoisocyanine staining method, it is strictly specific for staining of insulin and highly sensi-
tive, allowing, like the luminescent reaction to zinc to detect substances at concentrations of 107-107° [1, 12,
17]. A relative disadvantage of luminescent methods is the use of intermittent slides prepared ex tempore,
which dry quickly enough after painting. Based on all the many years of previous experience, the authors
believe that is more preferable for this kind of research to use a pair of methods, for example, aldehyde
fuchsin and N,N’-diethylpseudoisocyanine or immunohistochemical technic. In the possibility to use only
one staining method — the choice of the aldehyde fuchsin method is no doubt. Regarding selection of islets,
authors prefer results obtained by careful manual selection of purified islets in which it is possible to have a
culture containing no more than 1-3 % of the islets damaged during procedures of isolation, while when se-
lection using a density gradient, their number can reach 8-15 % [5]. The use of such an insufficiently puri-
fied culture can significantly distort the results of the study.

Conclusions

1. The diabetogenic effect of 8TSQ, a derivative of 8-hydroxyquinolines, which causes destruction and
death of B-cells with the development of type 1 diabetes, is determined by its direct damaging effect on
B-cells that result destruction and death of cells.

2. Optimal is using of at least of two staining methods of: aldehyde fuchsin for description in details of
histological changes and at the same time for staining of insulin in B-cells and N,N’-diethylpseudoisocyanine
or immunohistochemical methods high specific for staining of insulin. In the absence of the possibility of
using two methods, the choice of aldehyde fuchsin as the only one is not in doubt.
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OKuay/jaHFaH NaHKPEATHKAJIBIK apajAapibiH f-KacyIajapbIHAAFbI
HUHCYJHUH MeH MBIPBIIITHIH KYPAaMbIHA jK9HE THCTOKYPBLIBIMBIHBIH
AKAFJaiibIHA OKCUXUHOJIMH TYBIHAbLIAPBIHBIH Jcepi

Astopnap 8-oxcuxuHonuHHIH (TSQ) nuaberoreHni TybIHABUIAPHIHEIH YIKBI Oe3iHIH P-KIeTKacklHa Tikelel
acep €Ty CHIaTBIH 3epTTEleTiH 3aTThIH OepiireH KOHIEHTPAIMSICHIHBIH JKacyllalapra TiKeleH ocepiH
3epTTeyre MYMKIHAIK OepeTiH OKmaylaHraH ITaHKpeaTHKaiblK apanmapasl (IPI) TinimiE MonmeHuer
MOJIeTiH/Ie 3epPTTENreH 3aTTapAblH JKacyllara TIiKeJleH ocepiH 3epTTeyre MYMKIHIIK Oepai, an »KaHyapiap
ToKipuOeciHae ar3aFa CHrIi3UIETiH 3aTThIH MeTaboiu3auuschl Tepicke IubiFapbiiMaran. JKaHa TyraH
ereykyipsikrapasiy [P1 Toxipubenepinge kopekrik oprara TSQ KochUIasl; ecipyneH KeiiH Marepuai bBysu
CYHBIKTBIFbIHA ~ (UKcaumsianipl. B-xacymamapiarbl  MHCYIMHHIH — KYpaMblH — JKOHE — apaijaplblH
THCTOKYPBUIBIMBIHBIH, JKaF[aiiblH Oarajay YIIiH [-)KacyllajlapblHa HHCYJIMH MEH MBIPBIIIKA KATHICTBI
THCTOJIOTHSUIBIK, JKOHE JKOFaphl crenuduKaislk oficrep Kommansuinbl. Hotmxecinge TSQ P-xacymamapra
Tikelmel ocepl KONTEreH apajlibIKTapaa JKacyllalapAblH AECTPYKIMSACHIMEH >KOHE OHJAFbl MHCYIMH MEH
MBIPBII KYPaMBIHBIH NSyl TOMEHASYIMEH KaTap Kypeni, Oy apammblKrapAblH Oy3bUTysl MeH 1 THITI
IUabeTTiH JaMybIHBIH ce0ebi Oonbim TaObuIafgbl. 3epTTey oiCTepiH TaHIAy Ke3iHAE HEFYPIBIM TOJBIK
HOTIDKENep €Ki oiCIeH — TUCTOJIOTHSUIBIK HEMECE THCTOJOTHSIBIK JKOHE THCTOXMMMSUIBIK IKOHE
[B-KieTKanapiarbl HHCYJIMHAI HEMECe MbIPBILITHI aHbIKTayFa KaThIChl 0ap Oip T'MCTOXMMHSUIIBIK KaCHETTEPiH
GipikTipeTiH KemieHai KoigaHyabl Oepexi. Ta3apTeulFaH MaHKPEATHKANIBIK apajiiapAbl MaHYyallbJIbl ipiKTEy
ke3inze 3akpiMaanran IPI canbl Oacka oicTepMeH calbICThIpFaH/ia OipHerue ece a3 oI

Kinm ce3dep: oKmiaynaHFaH IMAHKPEATHUT apalIbIKTapbl, B-)kacymramap, MHCYNMH, MBIPBII, KCIIEPUMEH-
TaJIbIbI THA0eT, albAeTH-()yKCHHIBI METO, AU THINICEBJON30IMAaHNHIBI QIiC.

I'.T". Meiipamos, K.-JI. Konept, B.. Kopuun, I'.O. XKy36aeBa, A.Il. Auapeena,
I".T. KaprbaeBa, A.2K. [llaii6ex, JI.M. Mkambaesa, JI.A. MeiipamoBa

Bausinue NMPON3BOAHBIX OKCUXHHOJINHA HA COCTOSIHUE TUCTOCTPYKTYPLI
n coaecpkaHuEC UHCYJIMHA M IMHKA B B-KﬂeTKaX HU30JIUPOBAHHBIX
MAaHKPEATHYC€CKUX OCTPOBKOB

ABTOpaMH HCCIIENOBAH XapakTep MPsSMOTO BIHMSHUS ANa0eTOreHHBIX IPOU3BOAHBIX §-okcuxuHoianHa (TSQ)
Ha B-KJIEeTKH MOKETy[OYHOH JKeJIe3bl B ONBITaX Ha MOJEIH KyJIbTYPhl TKAHU M30JMPOBAHHBIX ITaHKpPEATH-
yeckux ocTpoBKkoB (IPI), koTopast mo3BOIAET U3yUUTh NPSIMOE BIMSHHE 3alaHHBIX KOHIICHTPALUH HCCIemye-
MOTO0 BEILIECTBA Ha KJIETKHU, TOTAA KaK B OMbITaX Ha KUBOTHBIX HE HMCKIIOYEHA METabONU3aLus BBOAUMOTO B
OpraHm3M BEIIECTBa C MOCICAYIOLUINM BO3IeHCTBHEM MeTabomuToB Ha B-kieTku. B ombitax ¢ IPI HoBopox-
JICHHBIX KPBICAT B ITUTATEIbHYIO cpeny nodasieH TSQ; mocie KyJabTHBUPOBAHUS MaTepuai GpUKCHPOBAIH B
xuakoctu bysna. [ OLeHKH coziepyKaHusl MHCYJIMHA B 3-KJIETKAaX U COCTOSHUS THCTOCTPYKTYPbI OCTPOBKOB
HCTIONIb30BAaHbl TUCTOJIOTHYECKUE U BBHICOKOCTICHIM(HIHBIC B OTHOIICHHM WHCYJIMHAa U LIUHKA B [-KIETKax
rucToXuMudeckne Metronsl. Ilokaszano, uro npsimoe Bozzeiictsue TSQ Ha (-KIETKH CONMPOBOXKAACTCS NECT-
PYKIHEH KIETOK B OOJIBIIMHCTBE OCTPOBKOB M 3HAUYUTENHHBIM CHIDKCHHEM COJICpIKAaHMS B HUX HHCYIMHA U
LUHKA, YTO SBIIICTCS IIPUIMHOM pa3pyIIeHNs] OCTPOBKOB U pa3BuTus auabera 1 tuma. [Ipu BeIOOpe MeTon0B
UccleIoBaHNsl Haubouiee TOHbIE PE3yNbTaThl AAaeT MPUMEHEHUE KOMIUIEKCa, BKIIIOYAIONIET0 1Ba METOAa —
THCTOJIOTHYECKHH MITM COUETAIOIINH CBOWCTBA TMCTOJIOTHYECKOTO M THCTOXUMUYECKOTO M OZHOTO U3 THCTO-
XUMUYECKHX, CIIELU(UYHBIX B OTHOIICHUH BbIABICHUS UHCYJIMHA WM IMHKA B B-kieTkax. [Ipu ManyaabHOM
0TOOpE OUHIIEHHBIX TAHKPEATHYECKUX OCTPOBKOB KOJIIMUECTBO MOBPEkAeHHBIX IPI B HECKONBKO pa3 MeHbIE
10 CPAaBHEHHIO C APYTUMHU METOAAMHU.

BecTHuk KapaFaH,ﬂMHCKOFO yHuBepcuteTta



Influence of derivatives of oxyquinoline on state of gistostructure ...

Kniouesvie crnosa: m301MpoBaHHBIE MAHKPEATHYECKHE OCTPOBKH, B-KIETKH, WHCYNIUH, IIUHK, KCIIEPUMEH-
TaJIbHBII T1abeT, anbAeruA(yKCHHOBBIN METO, IU3THUIIIICEBON30IMaHUHOBBIA METOI.
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